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In the Court of Appeals in the State of New Mexico, No. 32,499 
INDEX TO THE ADMINISTRATIVE RECORD PROPER 

Modified February 18, 2013 

In The Matter Of The Class 2 Modification For Shielded Containers For Remote-Handled 
Transuranic Waste At The Waste Isolation Pilot Plant U.S. EPA No. NM4890139088 

Document Date Pnge No./BSN 

Final Draft Review of DOE Planned Change Request for Shielded 12/29/10 00001-00080 
Containers for RH TRU Waste 

EPA Letter to DOE CBFO Re: Approval of DOE's Planned 03/25111 00081-00085 
Change Request for the Use of Shielded Containers 
SRIC Letter to EPA Re: WIPP Shielded Containers Planned 06/23111 00086-00089 
Change Request 
Permittees Notification to NMED Re: Class 2 PMR for Update 09/29111 00090-00661 
Ventilation Language, Addition of Shielded Container, Revise 
Groundwater Detection Monitoring Program Plan 
Permittees Comments on Class 2 PMR Submitted on 9/29/11 11/18111 00662-00673 
Permittees Notification of Public Notice and Fact Sheets 11/21/11 00674-00684 
Public Comments Received by NMED Re: Class 2 PMR 11128-
Submitted on 9/29111 -Addition of a Shielded Container 12/30/11 00685-00858 

SRIC Comments to NMED Re: Class 2 PMR-Addition of 12/05111 00859-00865 
Shielded Container 
Permittees Additional Comments on Class 2 PMR Submitted on 12/05/11 00866-00870 
9/29/11 
NMED Letter to Permittees Re: Class 2 PMR for Update 12/22/11 00871-00873 
Ventilation Language, Addition of Shielded Container, Revise 
Groundwater Detection Monitoring Program Plan 
NMED Letter to Permittees Re: Withdrawal of 12/22111 Letter 12/28/11 00874-00875 
NMED Letter to Permittees Re: Notice of Extension for Class 2 12/28/11 00876-00877 
PMR Decision 
NMED Letter to Permittees Re: Approval and Partial Denial of 01/31/12 00878-01324 
Class 2 PMR Submitted on 9/29/11 
NMED Letter to Permittees Re: Specific Response to Comments 01/31112 01325-01330 
on Class 2 PMR 
NMED Letter to Permittees Re: Correction of Typographical 02/06/12 01331-01530 
Errors for Class 2 PMR Issued 1/31112 
Email from Trais Kliphuis to John Kieling Re: Don Hancock's 02/02/12 01531-01532 
email notifying NMED of Typos with Issued Permit 
Email from NMED to Permittees Re: Internal Initial Analysis of 02/02/12 01533-01536 
Technical adequacy of Shielded Containers PMR 
Email from Permittees to NMED Re: Items to Be Corrected on the 02/02/12 01537-01539 
Issued Permit 
NMED Letter to Interested Person Re: Final Permit Decision and 02/07/12 01540 
Response to Comments, Class 2 PMR 
Permittee Letter to NMED Re: Notification of Class 2 PMR- 07/05/12 01541-01615 
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In The Matter Of The Class 2 Modification For Shielded Containers For Remote-Handled 
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Addition of Shielded Container 
Permittee Presentation Re: Draft PMR-Addition of Shielded 06/07/12 01616-01627 
Container 
Permittee Fact Sheet Re: Class 2 PMR- Addition of Shielded 07/12112 01628-01629 
Container 
Corrected Permittee Fact Sheet Re: Class 2 PMR- Addition of 07116112 01630-01633 
Shielded Container 
Corrections on Corrected Permittee Fact Sheet Re: Class 2 PMR- 07/23112 01634-01635 
Addition of Shielded Container 
Permittee Letter to NMED Re: Notification of Public Notice and 09/10/12 01636-01644 
Fact Sheet 
SRIC Letter to NMED Re: Class 2 PMR-Addition of Shielded 09/10/12 01645-01660 
Container 
Public Comment from Nuclear Watch NM Re: Class 2 PMR- 09/10112 01661-01664 
Addition of Shielded Container 
Permittee Comments on Class 2 PMR-Addition of Shielded 09110/12 01665-01667 
Container 
Public Comments Received by NMED Re: Class 2 PMR 09111112 01668-01858 
Submitted on 7/05/12 -Addition of a Shielded Container 
Public Comments Received by NMED Re: Class 2 PMR 09/10/12 01859-01920 
Submitted on 7/05112- Addition of a Shielded Container 
NMED Letter to Permittees Re: Final Determination, Class 2 11101112 01921-02788 
PMR- Addition of Shielded Container 
Email ofNMED Press Release Re: Issuance of Modification to 11/01112 02789-02790 
WIPP Permit 
NMED Press Release Re: Issuance of Modification to WIPP 11101/12 02791-02792 
Permit 
NMED Letter to Commenter Re: Specific Response to Comments, 11101112 02793-02794 
Class 2 PMR- Addition of Shielded Container 
NMED Letter to Interested Person Re: Final Permit Decision and 11101112 02795 
Response to Comments, Class 2 PMR- Addition of Shielded 
Container 
NMED Letter to Permittees Re: Clarification of Permit Condition 11/27/12 02796-02797 
3.3.1.8 
NMED Letter to Interested Person Re: Clarification of Permit 11127/12 02798 
Condition 3.3.1.8 
Waste Isolation Pilot Plant Hazardous Waste Permit 12/21112 02799-04464 
New Mexico Environment Department's Response to Public 11101112 04465-04489 
Comments on the Class 2 Permit Modification Request for the 
Addition of Shielded Containers 
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NEW MEXICO ENVIRONMENT DEPARTMENT'S 
RESPONSE TO PUBLIC COMMENTS 

ON THE CLASS 2 PERMIT MODIFICATION REQUEST 
FOR THE ADDITION OF SHIELDED CONTAINERS 

November 1, 2012 
Page 1 of25 

Introduction. The New Mexico Environment Department (Department) is hereby responding to 
comments it received from the public on the permit modification request (modification) for the 
addition of shielded containers, dated July 5, 2012. The Department proposes to issue the permit 
pursuant to its authority under the New Mexico Hazardous Waste Act (HWA), NMSA 1978, §§ 
74-4-1 to 74-1-14. On July 12, 2012, the Permittees issued a public notice that the Department 
would accept comments for 60 days, until September 10, 2012. The Department carefully 
considered all the comments received. The comments and the Department's responses follow. 

1. Comment: I am very concerned about shielded containers. They would expand the space 
available at WIPP for remote-handled waste that is dangerous to transport, store, and dispose. 

Response: Table 4.1.1 of the permit limits the volume of RH waste that may be placed in each 
panel and as an overall total for all the panels. This limit is not being changed in the 
modification. See forthcoming responses for additional information on RH waste. 

2. Comment: Despite what the Department of Energy says, shielded containers could not be 
handled like contact handled waste because damaged or leaking containers could be too 
radioactive to over-pack. 

Response: The revised permit does include basic requirements for container management and 
overpacking that are relevant to established conditions that are consistent with Department 
permit authority. The Permittees have a more detailed and specific technical procedure for 
container overpacking (WP 05 -WH1010) which includes situations for overpacking a shielded 
container. 

3. Comment: The shielded containers request is not a proper class 2 permit modification. I 
request the DOE's permit be denied. If this is not so, then I request a public hearing and that 
shielded containers be a class 3 modification so that there would be more extensive public 
comment and an opportunity for a hearing. 

Response: The regulations, at 40 CFR 270.42 Appendix 1, Item F.3.b, address the modification 
as requested. The Department has approved similar Class 2 modifications including but not 
limited to the addition of direct loaded ten drum overpack in November of2002 and the addition 
of a standard large box 2 in April 2011. This modification does not substantially alter the 
existing permit conditions or significantly affect the overall operation of the facility which would 
warrant a Class 3 modification. 

Class 2 modifications provide for public comment by mandating a permit submittal meeting and 
a sixty day public comments period. In addition to these requirements, the Permittees held a pre-
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submittal meeting and additional public meetings. The comments provided during this process 
do not indicate that any additional significant and/or relevant information would be provided that 
would warrant a public hearing. 

4. Comment: The request is incomplete and does not include important information necessary 
for the public to adequately comment and for NMED to determine that the modification would 
protect public health and the environment and comply with other provisions of RCRA and the 
HWA. 

Following are examples of important information that is missing or incomplete or inadequate and 
some of the questions that need to be answered. 

Page 2 ofthe request states: 
The management and storage requirements of CH TRU mixed waste in the Permit 
will apply to the waste that arrives at the WIPP facility in shielded containers 
because the surface dose rate is less than 200 milliremslhr at the time of shipment. 

That statement is incorrect. Permit Section 1.5.2. states: 
"Remote-handled transuranic mixed waste" means transuranic mixed 
waste with a surface dose rate of 200 millirem per hour or greater. For 
WIPP, the surface dose rate shall not exceed 1,000 rems per hour. [Pub. 
L. 102-579 (1992)] 

Thus, regardless of the surface dose rate "at the time of shipment," any container at the WIPP 
site with a surface dose rate of 200 millirem per hour or greater is remote-handled (RH) waste 
and must he managed according to the RH waste requirements of the Permit. The request does 
not appear to recognize that requirement. Because the 30-gallon inner container has a surface 
dose rate of 200 millirem per hour or greater in each shielded container, there could be one, tens, 
hundreds, or thousands of such RH waste containers at WIPP. The request provides no technical 
analysis about the potential for one or more shielded containers with a surface dose rate of less 
than 200 millirem per hour at the time of shipment to have a surface dose rate of 200 millirem 
per hour at the time of arrival at WIPP or to have such a surface dose rate at any time at WIPP. 
Questions that should have been addressed include whether vibration or movement from rough 
roads could cause shifting or settling of the RH waste such that the surface dose rate changes at 
the time of shipment to arrival at WIPP; whether there is variation among the generator sites as 
to how surface dose rates are measured, as compared with how they are measured at WIPP, that 
give differing results; and whether handling practices at WIPP could result in shifting or settling 
such that the surface dose rate changes. What circumstances, including accidents and 
manufacturing errors or quality assurance deficiencies, could result in a shielded container 
having a surface dose rate of 200 millirem per hour or greater? Not only are there not answers to 
those questions included in the request, but the request includes no Documented Safety Analysis 
(DSA) for shielded containers. 

Response: All characterization is done at generator sites where there are packaging 
requirements to minimize shifting for containers already approved by the permit. 
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The generator sites determine whether a waste falls under the RH or CH waste program, and the 
Permittees manage it accordingly. Even under the current permit, if containers meet the CH 
waste criteria, they may be managed in accordance with CH waste criteria and practices 
irrespective of whether the contents were determined to be RH waste by the generator sites. 

This modification provides for the Permittees the option of managing their identified RH waste 
using a new container, and because this container reduces the dose rate at the container surface to 
a level consistent with CH waste, the Permittees are allowed to dispose of the waste once 
accepted at WIPP. That is, if waste meets the criteria for management in CH waste areas, then it 
can be managed in that area. 

See response to Comment 16 regarding the potential for damage or increase in dosage as a result 
of shipping. 

5. Comment: The modification request includes no limits on the amount of remote-handled 
(RH) waste in shielded containers that can be stored in the Parking Area Unit (PAU) or in the 
contact-handled (CH) Bay of the Waste Handling Building (WHB), even though such containers 
will likely have external dose rates that are more than an order-of-magnitude greater than the CH 
waste that is normally handled. That much higher surface dose rate is never mentioned in the 
request. The Permit now allows no RH waste in the CH Bay Storage Area, in the CH Bay Surge 
Storage Area, and in the Derived Waste Storage Area. Permit Part 3 .1.1.2 and Table 3 .1.1. 

The request is to allow RH waste to be managed in precisely those CH areas in which RH waste 
is currently, and has always been, prohibited. Yet the request includes no changes regarding 
Table 3 .1.1 and no limits on the number of shielded containers in those areas. Thus, the entire 
CH Bay Storage Area could be filled with RH waste in shielded containers for up to 60 calendar 
days. 

Response: Once the waste is placed in the shielded container and the surface dose rate is no 
greater than 200 millirem per hour, the waste is then handled as CH waste. The permit specifies 
management of waste in the CH waste related areas if the containers in those areas can be 
managed as CH waste. Using the shielded container, which reduces the dose rate at the surface, 
allows these containers to be managed in accordance with the permit in CH waste management 
areas and using CH waste-related management practices. 

RH waste distinctions are determined at the generator site when the waste is placed in the 
original containers. There are specific containers and measurement devices that are used by the 
generator site before placement of the containers in any canister or shielded container. It is 
determined by generator shipping requirements. As stated by the Permittees, the RH waste in 
shielded containers will remain part of the RH waste inventory (the contents having been 
determined to be RH waste by the generator sites). However, the shielded container changes a 
"measurement" at the container surface that allows it to meet handling/disposal criteria 
associated with CH waste. EPA reviewed and approved use ofthe shielded on August 8, 2011 
and stated " ... the DOE can treat waste in shielded containers as contact handled (CH) waste for 
the purpose of facility operations". 

3 
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6. Comment: The entire CH Bay Storage Area could be filled with RH waste in shielded 
containers for up to 60 calendar days. Similarly, the request also includes no changes regarding 
Table 3.1.2, so the entire PAU could be filled with RH waste in shielded containers and in 
canisters for up to 59 days, in some cases. Such storage would be in sharp contrast to the storage 
time limits for the other RH waste not in canisters. Permit Section 3.1.1.10.ii. The request 
asserts safety, but provides no analysis to show that the 60-day storage time would be protective 
of public health and the environment, as compared with shorter time limits. The request omits a 
DSA or other technical basis to demonstrate that such additional storage time beyond 25 calendar 
days for uncanistered RH waste is protective of public health and the environment. Thus, the 
request is incomplete. 

Response: The request does not require a DSA or other technical basis to demonstrate that 
additional storage time beyond 25 calendar days for uncanistered RH waste is protective of 
public health and the environment since the waste meets the criteria for management in CH 
waste areas by exhibiting the appropriate dose rate at the container surface. Also, see response to 
Comment 5. 

7. Comment: The request does not include the amounts of RH waste that would be managed at 
WIPP in shielded containers, nor the amount of RH waste that would be managed at WIPP in 
canisters, nor whether the amount of waste in shielded containers would reduce the number of 
RH canisters or would allow additional RH waste to be managed. Thus, the public and NMED 
cannot determine, among other things, the types and amounts ofRH waste that would be 
managed in the CH Bay Storage Area, in the CH Bay Surge Storage Area, and in the Derived 
Waste Storage Area. The public and NMED cannot determine how much RH waste in shielded 
containers would be emplaced in the Underground Hazardous Waste Disposal Units (HWDUs) 
and how much RH waste in canisters would be in Panels 6, 7, and 8. The request omits a DSA 
or other technical basis to demonstrate that the requested storage and disposal is protective of 
public health and the environment. Therefore, the request is incomplete. 

Response: Once the waste is in the shielded container and the surface dose rate is less than 200 
millirem per hour, the waste can be managed as CH waste. The WIPP Waste Information 
System will track the volume ofRH waste that will be emplaced in the HWDU. Also see 
response to Comment 5. 

8. Comment: The public and NMED cannot determine how much remaining capacity would be 
available for CH waste in the Underground HWDUs if shielded containers were emplaced. The 
request Figure 3 (which is not proposed for inclusion in the permit) shows some shielded 
containers being "randomly placed." However, the request does not describe how "random 
emplacement" would be accomplished and why shielded containers would be not emplaced if 
they are received in three three-packs at a time in a shipment with three HalfP ACTs. That 
"normal" operation would result in three-packs being emplaced in locations other than 
"interstitial" spaces. The request omits a DSA or other technical basis to demonstrate that such 
"random emplacement" is protective of workers, public health, and the environment. The 
request includes no information about shielded containers emplaced randomly (or in any other 
configuration) would make the most efficient use of Underground HWDU capacity. Some CH 

4 



November I, 2012 
Page 5 of25 

waste emplacement space will be displaced for RH waste in shielded containers, but there is no 
analysis of how much that might be. 

Response: Table 4.1.1 of the permit specifies the volume of RH and CH waste that may be 
emplaced in each panel. The permit also specifies that there may not be more than 730 RH 
waste boreholes/panel. It does not mandate a specific percentage ofRH to CH waste. The 
concerns regarding how much remaining capacity would be available for CH waste in the 
Underground HWDUs are not relevant to this permit modification. As long as the CH and RH 
waste limits specified in Tables 3.1.1, 3.1.2 and 4.1.1, and relevant provisions of the WIPP 
permit are complied with, the Permittee may manage the inventory of that waste as appropriate. 
The requirements for ensuring the table limits are unchanged because, as already discussed, the 
waste in the shielded containers will meet the CH waste criteria and may be managed in 
accordance with CH waste criteria. 

9. Comment: The number (17,473 shielded containers) stated on page 3 of the request cannot 
be considered reliable, as it was done 5 years ago and the RH inventory has changed since that 
time. Moreover, that estimated amount does not account for dunnage containers, which could up 
to triple the amount of space taken by shielded containers, if each three-pack contains two 
dunnage containers. Using the estimated amount and adding dunnage containers, therefore, up to 
18 percent of the floor space in panels 7-1 0 could be taken by shielded containers. There is no 
analysis provided about whether displacing up to that amount of the remaining CH waste in the 
WIPP Inventory could result in reduction of the permitted amounts of CH waste in panels 7 and 
8. Therefore, the request is incomplete. 

Response: It is the Permittees responsibility to manage container volumes appropriately and in 
compliance with the permit. The impact of dunnage on the number of shielded containers that 
could be emplaced is not a Department concern as long as permit requirements are met. There is 
no regulatory mandate or WIPP permit requirement to review emplacement of waste with regard 
to ratios of CH to RH waste other than those specified in Tables 3 .1.1, 3 .1.2 and 4.1.1. The same 
applies to dunnage. 

10. Comment: Despite extensive discussion in SRIC's December 5, 2011 comments and 
questions at the June 7, 2012 pre-submittal meeting by SRIC and others, the permittees continue 
to not discuss a major need for the modification request, despite the requirement that the request 
explains why the modification is needed. 40 CFR §270.42(b)(l)(iii). That need is to address the 
permittees' management of WIPP over the past 13+ years in such a way that there is not enough 
available capacity in the Underground HWDUs for a significant portion of the RH waste in the 
WIPP Inventory. In Panels 1-5, there are 462 RH canisters emplaced, with a volume of 411.18 
cubic meters (462 x 0.89). Panels 6, 7, and 8 have a total capacity of2,060 canisters 
(600+730+730), or 1,834 cubic meters, according to Table 4.1.1. Since the permittees have 
stated that they intend to request a permit modification for panels 9 and 10 to be the same size as 
panels 1-8, the presumed RH capacity ofthose two panels would be 1,460 canisters or 1,300 
cubic meters. Thus, the total available capacity for RH waste is 3,545.18 cubic meters 
(411.18+ 1,834+ 1,300). That is approximately half of the RH waste legal capacity of7,079 cubic 
meters and approximately 2,000 cubic meters less than the amount ofRH waste described in the 
2011 WIPP Inventory (DOE/TRU-11-3425). (Attachment 1). The actual RH capacity is being 

5 



November 1, 2012 
Page 6 of25 

further limited by the fact that canister emplacement in Panel 6 will be less than half of the 600 
cubic meter limit. 

Response: See response to Comment 8. The Permit has established RH waste limits that shall 
not be exceeded. 

11. Comment: The fact that there is no[t] enough space for the RH waste in the current WIPP 
inventory using the current configuration and permit requirements has not been contested by the 
permittees. 1 How shielded containers relate to meeting the need for capacity for RH waste in the 
Underground HWDUs must be addressed in an adequate permit modification request. That this 
major need and the above data are not even mentioned clearly show that the request is grossly 
incomplete. 

Response: The Department disagrees that the need for additional RH waste capacity must be 
addressed in this permit modification request. As stated above, the concerns regarding how 
much remaining capacity would be available for CH waste in the Underground HWDUs are not 
relevant to the Permit or this permit modification. Also see response to Comment 8. 

12. Comment: Page 4 of the request states: 
RH TRU mixed waste emplaced at the WIPP facility in shielded containers will 
remain designated as RH TRU mixed waste in the WIPP Waste Information 
System (WWIS). The emplaced volume will be counted against the RH TRU 
mixed waste volume limits specified in the Permit. 

Proposed revised Permit Section A1-1b(2) states that "Each 30-gallon inner container has a gross 
internal volume of 4.0 ft3 (0.11 m3)." Since each shipment could contain a single 3-pack of 
shielded containers, each shipment could have 0.33 cubic meters. Each RH canister holds 0.89 
cubic meters. Thus, 100 cubic meters of RH waste in canisters can be ha,ndled in 113 shipments, 
whereas 100 cubic meters of RH waste in shielded containers is handled in a minimum of 304 3-
packs, and could require that number of shipments. Therefore, use of shielded containers would 
substantially increase the number of packages containing RH waste being handled at WIPP, and 
substantially increase the number of containers arriving at the site and being stored in the PAU, 
WHB, and Underground HWDUs. However, those matters are not discussed in the request, and 
the request is inadequate and incomplete. 

Response: As long as the RH mixed waste volume (as accounted for in the WIPP Waste 
Information System) does not exceed the permitted capacity specified in Table 4.1.1, the number 
of packages containing RH mixed waste does not concern the Department provided the 
Permittees remain in compliance with the permit volume limits and other relevant requirements. 
Inventory management of the permit-allowed CHand RH waste volumes is the responsibility of 
the Permittees and the concerns regarding how much remaining capacity would be available for 

1 The SRIC analysis, attachment 1, was provided to the permittees on January 26, 2012 (Attachment 2). They have 
never contested its accuracy, and have agreed with the factual statement that the current configuration does not 
provide enough actual capacity on more than one occasion. 
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CH waste in the Underground HWDUs are not relevant to this permit or this permit 
modification. Also see response to Comment 8. 

13. Comment: Since the permit request provides for no prohibition on dunnage drums, one or 
two of the 30-gallon inner containers in the shielded container three-pack, the number of 
containers to be transported to and managed at WIPP could be two or three times the amounts 
provided in the preceding paragraph. The impact of dunnage drums on the number of shielded 
containers that could be emplaced, and the amount of space shielded containers could occupy in 
the PAU, WHB, and Underground SWDU is not discussed in the request. Thus, the amounts 
described in the request are not accurate and complete, and the request is incomplete. 

Response: Dunnage drums are included at the discretion of the generator, are currently used, 
and have never been a significant concern. In addition, it is the Permittees responsibility to 
manage container volumes appropriately and incompliance with the permit. As long as the 
permit requirements are met the concern about the impact of dunnage on the number of shielded 
containers that could be emplaced is not an issue. As stated earlier, there is no regulatory 
mandate or WIPP permit requirements to review emplacement of waste with regard to ratios of 
CH to RH waste other than those specified in the permit. The same applies to dunnage. The 
flexibility provides the Permittees to arrange waste so that safety is assured. 

14. Comment: Instead, the request asserts, but provides no technical analysis, (page 9) for the 
proposition: 

Shielded containers are expected to reduce the time and personnel necessary for 
the packaging ofRH TRU mixed waste at generator sites and the management, 
storage, and disposal of that waste at the WIPP facility. 

Absent any analysis to support the assertion, NMED cannot accept the assertion as stating a need 
for the modification. Such a proposition could only be true if shielded containers eliminate some 
RH canisters, for if the same number of canisters are packaged at the generator sites and shipped 
to WIPP, there are no such reductions. 

Response: There would not be a reduction in time and personnel by implementation of this 
modification assuming that all the allocated bore holes for RH waste would be utilized and 
additional RH waste would be emplaced using the shielded containers, thus increasing the 
amount of RH waste potentially managed in each room and the time necessary at the generator 
sites needed to manage RH waste. 

The Department has approved the inclusion of many different CH containers, all designed to 
provide generator sites with flexibility; this modification provides the Permittees flexibility to 
allow the generator sites with regard to containers management so this modification is consistent 
with previously approved Class 2 modifications. Management flexibility is part of a reasonable 
justification for the modification, provided permit requirements are met. The Department 
accepts the Permittees statement as adequate. 

15. Comment: The second "need" discussed in th~ request (page 9) is: 
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The Permittees believe the use of shielded containers will be beneficial because 
the shipment ofRH TRU mixed waste in shielded containers in the HalfPACT 
may be more efficient than shipment in canisters using the RH 72-B Cask. 

What the permittees "believe" is not adequate documentation, and it is not an adequate statement 
of need for the modification. Indeed, shielded containers appear not to be beneficial, especially 
since shielded containers will compete with use of the storage facilities for CH waste, thereby 
potentially slowing handling of CH waste. Shielded containers also will displace some actual 
CH waste capacity in the Underground HWDUs. Of course, use of shielded containers would be 
extremely detrimental if those containers result in accidents, releases or contamination of the 
PAU, CH Bay, or Underground HWDUs that disrupt other operations at WIPP. Moreover, there 
could only be more efficiency if the use of shielded containers reduces the number of RH 
canisters. But the request does not mention that possibility. Instead, what the Permittees 
apparently desire is to bring as many RH canisters as possible and additional RH waste in 
shielded containers. As already discussed, the reality is that shielded containers would increase 
the amount of RH waste being stored at and disposed of at WIPP. 

Response: The Permittee states in Section 3 that the presiding need to accommodate anticipated 
usage by TRU waste generators. The sentences that follow the statement, the Permittee 
substantiates the statement with data. The Department considers the statement to be an adequate 
statement. 

16. Comment: The request includes a new section in Attachment A1, A1-1d(4) Handling Waste 
in Shielded Containers, which states, among other things: 

If a primary waste container is not in good condition, the Permittees will 
overpack the container, repair/patch the container in accordance with 49 CFR 
§ 173 and § 178 (e.g., 49 CFR § 173 .28), or return the container to the generator. 

The request also includes a new section in Part 3, 3.3.1.8. Shielded Container, which 
states, among other things: 

Shielded containers may be overpacked into a stlmdard waste box or [sic] ten 
drum overpack. 

Those provisions are not valid and cannot be incorporated into the permit. First, a three-pack of 
shielded containers could not be overpacked into either a standard waste box (SWB) or a ten
drum overpack (TDOP). According to Table A 1-2 of the request, a three-pack of shielded 
containers weighs 7,000 pounds. However, that same table shows that weight exceeds the 
maximum gross weights of a SWB or a TDOP. Thus, it would be a violation ofthe permit (and 
endanger public health and the environment) to allow a three-pack of shielded containers to be 
overpacked in the proposed containers. Second, a shielded container that is damaged such that in 
any location its surface dose exceeds 200 millirem per hour should not be overpacked in either a 
SWB or TDOP because those containers are solely for CH waste. Therefore, overpacking may 
not be possible for shielded containers. Repair and patching may not be possible for shielded 
containers. Returning a shielded container not in good condition to the generator site may not be 
possible, if the damage precludes the HalfPACT from being returned to the generator site. Thus, 
shielded containers that are not in good condition could be "stranded" at WIPP. The request is 
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incomplete in not fully analyzing those possibilities and describing how the situations could be 
addressed. 

If the permittees intend to overpack a single 30-gallon inner container, the request must then 
discuss how such a situation would comply with the limitations on SWBs and TDOPs and 
another new proposed provision: 

4.3.1.8. Shielded Container 
Shielded containers are configured as a three-pack. 

A single overpacked shielded container is not consistent with that proposed provision. Nor 
would the remaining two containers that were not overpacked be consistent with the proposed 
provision without a dunnage drum. 

Response: The permit provides requirements for damaged containers on pages Al-5 and A1-16 
that would apply to the shielded containers in the event of a spill or release of hazardous waste. 

These comments do not express concern regarding co-detection monitoring or RCRA issues with 
respect to hazardous waste release or release detection. The commentor is correct that a three
pack of shielded containers could not be overpacked into either a standard waste box (SWB) or a 
ten-drum overpack (TDOP). The Permittees did not state that a three-pack would be overpacked. 
The language in the modification states that a shielded container may be overpacked. The Permit 
requirements shall be meet by the Permittees with respect to weight considerations and other 
requirements if overpacking is necessary. 

The Permittees have a standard operating procedure for CH waste containers that are damaged 
and/or contaminated. The Permittees have a technical procedure for container overpacking (WP 
05 -WH1010) that will be modified to include the situation for overpacking a shielded container. 

The revised permit includes requirements for container management and overpacking that the 
Permittees indicate will be adequate for management of shielded containers. Without evidence 
to the contrary, the Department accepts the permit (with revisions), with the understanding that 
the Permittees are responsible for ensuring compliance with the permit and accepting 
responsibility for violations of the permit. 

In addition, under its authority, EPA approved the use of shielded containers on August 8, 2011. 
EPA found that DOE had fulfilled all documentation requirements set forth by the Agency and 
had demonstrated that use of shielded containers in the repository would not affect facility 
compliance with either 40 CFR 191 or 40 CFR 194. 

17. Comment: Moreover, the Permit provides that SWBs and TDOPs are for CH waste. To 
allow shielded containers to be overpacked in those containers requires changes in various other 
provisions of the Permit, which have not been requested. For example, Permit Section 3.3.1.3, 
provides that TDOPs may be used to overpack "CH TRU mixed waste." But a damaged 
shielded container could have a surface dose rate of 200 millirem per hour and could not then be 
considered to be CH TRU waste. Permit Section Al-lb(l) includes SWBs and TDOPs as CH 
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TRU mixed waste, so those provisions would have to be changed to allow overpacking of 
shielded containers, which are not CH TRU waste. But such a change would be inconsistent 
with Section A1-1b(2), which relates to RH TRU mixed waste containers, including shielded 
containers. 

Response: The commentor is correct that there is a probability that damaged shielded container 
could have a surface dose rate of 200 millirem per hour or greater. The Permittees indicate that 
current management practices will be used and if these practices proved unsuccessful then the 
Permittees are responsible for subsequent consequences if the permit is violated. This is also true 
under the current permit for already approved containers and the permit provides procedures for 
damaged containers on pages A1-5 and A1-16. 

18. Comment: Co-permittee U.S. Department of Energy (DOE) has stated another need for 
shielded containers. Its Draft Environmental Impact Statement for the Disposal of Greater
Than-Class-C (GTCC) Low-Level Radioactive Waste and GTCC-Like Waste (DOE/EIS-0375-
D), February 2011, states: 

Consistent with this planned change request, this EIS assumes that all activated 
metal waste and Other Waste - RH would be packaged in shielded containers that 
would be emplaced on the floor of the mined panel rooms in a manner similar to 
that used for the emplacement of CH waste. at 2-4. 

That need is not discussed in the request, nor is there any discussion of whether, if the request 
were approved, any further modification in the shielded container provisions would be required. 
Therefore, the request is incomplete. 

Response: The disposal of Greater-Than-Class-C is prohibited at WIPP by the Land 
Withdrawal Act and was not requested in this permit modification. 

19. Comment: SRIC would also note that its comments on the GTCC DEIS strongly criticized 
the document for many legal and technical deficiencies. 

Response: Comment noted. Also see response to Comment 18. 

20. Comment: The request does not meet the requirements of the HW A and RCRA. 40 CFR 
§270.42(b )(7)(ii). The request includes numerous changes to the Permit in how RH waste is 
packaged (using the shielded container), stored in the PAU, opened in the CH Bay of the WHB, 
examined for contamination and damaged containers, placed on the facility pallet, and emplaced 
underground. As already noted above, aspects of handling of shielded containers are not 
completely and adequately described in the request, as required by the HW A and RCRA. 

20 NMAC 4.1.900 (incorporating 40 CFR §270.42(b)(1)(iii)) requires that the request explain 
why the modification is needed. The request fails to discuss, let alone adequately explain, that a 
major need is to expand the available disposal capacity for RH waste in the Underground 
HWDUs (see discussion on pages 3-4 above). It is clearly a violation of the HWA and RCRA to 
not fully explain the need, and the request should be denied. Moreover, the discussion of need in 
the request is clearly inadequate or erroneous, and does not adequately explain the need. 
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As will be further discussed in #2 below, the request also does not meet the requirements for a 
class 2 modification request. Consequently, the request does not meet the requirements of 
RCRA and the HW A. 

Response: The Department disagrees with this comment. The Department carefully reviewed 
the requirements of the HW A and RCRA and has determined that the modification adequately 
addresses handling of shielded containers. 

21. Comment: It is clearly a violation of the HWA and RCRA to not fully explain the need, and 
the request should be denied. Moreover, the discussion of need in the request is clearly 
inadequate or erroneous, and does not adequately explain the need. 

Response: 40 CFR §270.42(b)(l)(iii) states for Class 2 modifications, listed in Appendix I of 
this section, the permittee must submit a modification request to the Director that: "Explains why 
the modification is needed". The Department has reviewed the explanation and determined it to 
be adequate. 

22. Comment: The request does not demonstrate that use of shielded containers will protect 
public health and the environment. 40 CFR §270.42(b)(7)(iii); §74-4-4 NMSA. 
The modification request does not discuss the characteristics of RH waste, including that it can 
have a surface dose rate of up to 1,000 Rem per hour and is highly dangerous to workers and the 
public. Because of the difficulties of safely permitting RH waste at WIPP, RH waste was not 
allowed until a Class 3 modification was approved on October 16, 2006, effective November 16, 
2006. 

Response: See response to Comment 5. The comment is erroneous as once the waste is placed 
in the shielded container the surface dose rate of the shielded container is no greater than 200 
millirem per hour. 

23. Comment: As discussed on pages 4-5 above, the use of shielded containers substantially 
increases the number of packages containing RH waste being handled at WIPP, substantially 
increases the number of containers arriving at the site and being stored in the PAU, WHB, and 
Underground HWDUs. In addition to significantly increasing the operations at the site, those 
increases pose dangers and increased risk to public health and the environment that are not 
discussed in the request. The request does not demonstrate that such an increase in the number 
of packages with RH waste would not endanger public health and the environment. On the 
contrary, increasing the actual number of RH waste packages could endanger public health and 
the environment by requiring additional handling of RH waste, thereby increasing exposures and 
the likelihood of accidents and releases. 

Response: It is not known whether the actual number ofRH waste-bearing containers would 
increase or decrease based on the modification because waste shipment is based on generator site 
management decisions. The number of actual individual containers that would be managed 
under the modification could increase, but provided permit conditions are met, the permit does 
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not restrict the number of "types" of containers that can be accepted once approved by the 
permit. Also see response to Comment 8. 

24. Comment: The request (p. 5) states: 
Upon arrival at the WIPP facility, the shielded containers will be processed as CH 
TRU mixed waste using CH TRU mixed waste handling equipment and operating 
procedures. 

SRIC objects to shielded containers being handled identically to CH waste because RH waste 
and CH waste are significantly different. Shielded containers will have much higher surface 
dose rates (an order of magnitude or more) than most CH waste containers. The higher radiation 
dose in a container could generate gases at a higher rate. The higher radiation dose and different 
waste characteristics could also generate different gases than CH containers. The higher 
radiation doses can pose an increased risk of releases to the environment and threat of worker 
exposures. The permittees should have performed a time motion study for each waste handling 
step for shielded containers and calculated expected radiation doses and included such study in 
the request. Such a study could demonstrate that certain procedures should be adopted for 
shielded containers to minimize personnel exposures, both for workers directly handling shielded 
containers and for other workers in the PAU, CH Bay, and Underground HWDU. For example, 
additional worker protective equipment, such as a respirator, may be indicated for personnel 
doing radiological surveys required by Permit Attachment 03. Specifying additional minimum 
distances in aisle spaces and limiting the number of shielded containers in the P AU and CH Bay 
could minimize personnel exposures. Specifying emplacement locations and distances and 
limiting the number of shielded containers in the Underground HWDU could minimize 
personnel exposures. Thus, if shielded containers are to be used, revised procedures should be 
discussed and analyzed to determine the need for changed permit requirements. The permittees 
reluctance to discuss such requirements may be because they do not want to be subject to class 3 
processes. Regardless, technical analysis of these matters should be required to protect public 
health and the environment. 

Response: The Department disagrees with this comment. Shielded containers will have 
the same surface dose rate restrictions that CH waste containers have. Also see response to 
Comment22. 

25. Comment: It is not exceeding NMED's authority to recognize the radioactivity in the mixed 
waste, and addressing radioactivity does not regulate radionuclides. NMED, the permittees, and 
the public have recognized during the past 20 years since the original draft WIPP permit was 
submitted that radiation monitoring was an essential part of WIPP' s operations and is appropriate 
and necessary under the HW A. Such monitoring and radiological survey is necessary, and has 
always been part of the Permit, under the principle of co-detection, to determine whether a 
potential release of hazardous constituents has occurred. The permittees also have recognized 
that NMED has authority to include, or not include, RH waste in the WIPP permit. Indeed, the 
original Permit issued on October 27, 1999 included a prohibition on RH waste. Permit 
Condition II.C.3 .h. The class 3 permit modification, approved on October 16, 2006, removed the 
RH waste prohibition, but included other provisions that limited RH waste, which were 
supported by the permittees. Thus, there is both state and federal legal and regulatory authority 
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and historic practice that provide that NMED may not approve, or may put various limitations 
on, RH waste in shielded containers. 

Response: EPA's website http://www .epa. gov I oswlhazard/wastetypes/mixed.htm 
clearly states "The U.S. Nuclear Regulatory Commission (NRC) and the US Department of 
Energy (DOE) regulate the radioactive portion of mixed waste under Atomic Energy Act (AEA) 
authority, while EPA regulates the hazardous waste portion of mixed waste under RCRA 
authority", but in the Land Withdrawal Act, Congress delegated regulatory authority to develop 
disposal criteria to US EPA (Office ofRadiation and Indoor Air), and EPA thus certifies the 
WIPP facility with respect to compliance with these criteria which include radiological aspects 
of the waste. The Department is authorized by EPA for the RCRA Program, so the Department 
regulates the hazardous waste portion of the mixed waste. The Commentor is correct that 
radiologic monitoring under the principle of co-detection has been used and is still used but it is 
used as a tool, not as a policy allowing the regulation of the radioactivity. 

EPA conducts facility operations inspections and it is these inspections where issues associated 
with radiologically focused RH waste management would be addressed. EPA certifies the 
radiological aspects of the waste and implements the inspection criteria of 40 CFR 194 during its 
own annual facility audits. 

26. Comment: IfNMED does not deny the request, it must process the request as a class 3 
permit modification under 40 CFR §270.42(c). Pursuant to 20.NMAC 4.1.900 (incorporating 40 
CFR §270.42(b)(6)(i)(C)), NMED may determine that the modification request must follow the 
procedures for a class 3 modification because there is substantial public concern about the 
proposed modification or the complex nature requires the more extensive procedures of class 3. 
Both requirements are met regarding shielded containers. There is substantial public concern 
about shielded containers, and there is very substantial public interest in WIPP and RH waste, as 
has been demonstrated repeatedly over the past 15 years with the WIPP permitting process in 
which hundreds of people have participated in addition to several organizations, including SRIC, 
that represent hundreds of other people. 

Response: Per 40 CFR 270.42(b)(6)(i)(C)(l), it is the Director (Cabinet Secretary of the 
Environment Department) who makes the determination whether the public concern is 
significant as provided under the Hazardous Waste Act 74-4-4.2.1 NMSA 1978, " ... the 
secretary determines that there is significant public interest in the minor modification." 
Comment may be provided to the Secretary but it is the Secretary who makes the decision 
regarding the significance of the public interest. 

27. Comment: The complex nature of using shielded containers also has been demonstrated by 
the above comments regarding matters that are not adequately discussed in the request. 
Handling RH waste at WIPP is demonstrably complex and was subject to class 3 modification 
procedures in 2005 and 2006. Shielded containers would continue the complexity of the existing 
RH operations and add new procedures. Thus, shielded containers would multiply the 
complexity of managing RH waste at WIPP. 
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Response: The Department disagrees that use of the shielded containers is complex. The 
modification makes language changes to accommodate shielded containers and not process 
changes to manage these containers. 

28. Comment: Also, as noted above on page 3, the permittees previously requested that some 
RH waste not in canisters be handled at WIPP. As a result of the class 3 permit modification -
HWB 06-01 (M)- Permit Section 3.1.1.10.ii was approved to allow RH waste not in canisters to 
be handled in 55-gallon drums in the Hot Cell. But shorter time limits were established on such 
RH waste, as compared with CH waste or RH waste in canisters. As part of the class 3 process, 
more detailed information would be provided as to what time limits should apply if shielded 
containers are included in the Permit. This complexity requires class 3 processes. 

That class 3 modification for RH waste also imposed volume limits on the amounts of RH waste 
not in canisters that could be in the Hot Cell. Permit Section 3 .1.1.11. As part of the class 3 
process, more detailed information would be provided as to what volume limits should apply if 
shielded containers are included in the Permit. This complex situation also requires class 3 
processes. 

To incorporate shielded containers also requires additional changes to the permit that the 
permittees have not included in the request. The need for such additional changes also shows the 
complexity of the request. 

Response: See response to Comment 27. 

29. Comment: Moreover, on October 24, 2011, NMED Secretary David Martin made a 
determination that the Los Alamos National Laboratory (LANL) class 2 permit modification 
request for TA-63 Transuranic Waste Facility would be processed as a class 3 modification 
(which is ongoing) because of a "long history of substantial public concern regarding the 
management of hazardous waste at LANL." (Page 2). The NMED Secretary also determined 
that the modification "would require complex changes to the facility and its operations." (Page 
2). 

Response: Secretary Martin's decision to process the LANL Hazardous Waste Facility permit 
modification request as a Class 3 modification was based on different circumstances and cannot 
be equated to this modification. 

30. Comment: There is an even longer history of substantial public concern regarding the 
management of hazardous waste at WIPP, dating back at least 20 years. That public concern has 
been manifested repeatedly in the original permitting process, including the public hearing that 
lasted 19 days in 1999; and in public involvement in numerous permit modification requests over 
the past 13 years, including the request that allowed RH waste to be managed at WIPP. As 
already discussed, the use of shielded containers would require complex changes to many aspects 
of RH management at WIPP. 

Response: See response to Comment 27. 
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31. Comment: Additionally, other regulations require shielded containers to be a class 3 
modification. 40 CFR §270.42, Appendix I.F.1.a requires that a modification "resulting in 
greater than 25% increase in the facility's container storage capacity ... " is a class 3 modification. 
Also noted above, there are no limits on the amount of RH waste that could be stored in shielded 
containers in the PAU and CH Waste Bay, so the amount ofRH waste allowed in those areas is 
certainly more than a 25% increase and the amount ofRH waste in the WHB can increase by 
more than 25%. 

Response: See response to Comment 8. The amount ofwaste in the Waste Handling Building 
(WHB) will not increase and therefore 40 CFR §270.42, Appendix I.F.l.a does not apply. 

32. Comment: Regarding the Underground HWDUs, the request (p. 3) states: 

According to Crawford, et.al., 20071, 1,922 m3 ofRH TRU mixed waste could 
potentially qualify for shipment in a shielded container. 

The existing permitted Underground HWDU capacity for RH waste is 2,635 m3. Table 4.1.1. 
The amount of RH waste that could potentially be in shielded containers is much more than a 25 
percent increase in that storage capacity. Moreover, as described on page 4 and in Attachment 1, 
even assuming that panels 9 and 10 would be permitted for the maximum number of RH 
canisters, the capacity would be about 3,545 m3. The amount ofRH waste that could potentially 
be in shielded containers is much greater than a 25 percent increase of that RH container storage 
capacity. 

Response: The cited RH waste disposal capacity limitations apply to both RH waste in canisters 
and RH waste in shielded containers. Based on site experience through audits, the Department 
has observed that estimated waste volume and actual waste volume for a given waste stream can 
differ substantially based on any number of factors. Therefore, the assumption that RH waste 
capacity will be exceeded based on inventory estimates may or may not prove true, and cannot 
be a basis for modification denial or elevation. 

33. Comment: 40 CFR 270.42, Appendix I F.3.a requires that modifications "[t]hat require 
additional or different management practices than those authorized in the permit" are class 3. 
The purpose of shielded containers is to require additional and different management practices 
for RH waste than those in the Permit. As also discussed on page 8, there should be some 
different management practices for shielded containers as compared with CH containers. Here 
again, shielded containers require a class 3 modification. 

Thus, based on the HW A and RCRA regulations and because of c.urrent NMED practices, 
shielded containers must be processed as a class 3 modification, if the modification request is not 
denied. 

Response: The Department reviewed management practices with regard to the use of shielded 
containers and determined that management practices will not change beyond those presented in 
the modification. This is because shielded containers will be managed in the same manner as the 
already permitted CH containers. 
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In order to meet the stacking stability requirements of Permit Attachment A2, 
Section A2-2b, shielded containers will not be stacked more than two high, and 
no other waste assemblies or backfill MgO sacks will be placed on top of three
pack assemblies of shielded containers. 

However, those stacking requirements are not proposed for inclusion as permit language. 

Permit Section A2-1 provides: 
The CH TRU mixed waste containers may be stacked up to three high across the 
width of the room. 

Since the request includes no change in that provision and states that shielded containers would 
be handled as CH waste, other CH waste containers could be placed on top of a 3-pack assembly 
or a 3-pack assembly could be placed on top of CH TRU mixed waste containers. The request 
does not demonstrate that such stacking would protect workers or public health and the 
environment, and indeed the request states that such stacking is not appropriate. SRIC objects to 
allowing 3-packs of shielded containers to be stacked on top of CH TRU waste containers or to 
CH TRU waste containers being stacked on top of shielded containers. The Permit should 
include specific provisions related to handling and stacking of shielded containers. Again, the 
request does not include a DSA or other technical analysis that stacking of shielded containers in 
like manner as CH waste is protective of public health and the environment. 

Response: The permit language from Section A2-1 allows CH TRU mixed waste containers to 
be stacked up to three high by stating that waste may be stacked up to three high. It does 
not require that they be stacked up to three high. It is important to understand that the language 
as written, allows the Permittees to develop procedures to determine a stacking height as 
appropriate depending upon certain containers or combination of containers. 

35. Comment: The request proposes to revise Permit Part 4, Table 4.1.1 to remove the container 
equivalent column. SRIC strongly objects to such a revision. The limit on the number ofRH 
TRU canisters, which is indicated in the column, was supported by public comment and 
technical testimony in the class 3 modification process that added RH waste to the Permit. The 
information proposed to be stricken is accurate and would remain so if shielded containers were 
approved. In the request, the permittees have provided no adequate technical basis to remove the 
column and the limits. The request states that "this column is not used to meet any compliance 
requirement." (Page 6). There are many parts of the Permit that do not state a "compliance 
requirement," so that is not a basis to remove the column. 

Further, Permit Part 4, Table 4.1.1 as included in the request is not consistent with the current 
Permit regarding Panel 5 Final Waste Volume, so it could not be included in the Permit. 

Response: Permit conditions should be based on regulatory requirements and be enforceable. 
Redundant information that provides no additional requirements should be avoided. The 
Department has determined that the container equivalent column merely repeats the maximum 
capacity requirement and is not necessary or appropriate. It is agreed that the modification Table 
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4.1.1 does not show the final waste volume of 15,926.93m3 CH waste and 153.37m3 RH waste 
that is entered in the existing permit. The issued permit will have these entered. 

36. Comment: The permittees included in the request Appendix D "Why the Shielded 
Container Modification is not a Class 3 Modification." At best, the permittees discussion is 
incomplete. For example, in Part 1 there is no mention that Permit Section 3.3.1 includes seven 
acceptable storage containers, not solely the four containers included on page D-5 (and pages 8-9 
of the request). Thus, three of the permitted storage containers were not included as class 2 
modifications. 55-gallon drums and SWBs were part of the original permit application and 
approved in the 1999 Permit. The RH TRU canister was approved as part of the class 3 
modification to permit RH waste. 

In the Part 1 discussion, there is no mention of the requirement that increasing facility container 
storage capacity by more than 25 percent is a class 3 modification. There also is no mention that 
40 CFR 270.42( d)(l) specifically allows the permittee to submit a class 3 request even if not sure 
of the proper classification. 

Response: This Appendix was a supplement to the modification and does not have a 
requirement. The examples provided were adequate as examples. 

37. Comment: There is no mention of the requirement that increasing facility container storage 
capacity by more than 25 percent is a class 3 modification. There also is no mention that 40 CFR 
270.42(d)(l) specifically allows the permittee to submit a class 3 request even if not sure of the 
proper classification. 

Response: As previously explained the facility container storage capacity will not be increasing. 
Also see response to Comment 31. 

38. Comment: There also is no mention of the HWA requirement for a public hearing "on a 
minor permit modification if the secretary determines that there is significant public interest in 
the minor modification." Section 74-4-4.2.1 NMSA 1978. The permittees should have saved 
themselves, NMED, and the public the time, resources, and inconvenience of twice debating the 
classification by submitting the request as a class 3 modification. 

As regards the Part 2 discussion of stakeholders concerns, it does not fully reflect SRIC's 
comments of December 5, 2011 or those at the June 7, 2012 pre-submittal meeting. Moreover, 
the discussion does not reflect the WIPP permit record, which clearly shows substantial public 
concern regarding the dangers ofRH waste and impacts on public health and the 
environment and that permit requirements regarding RH waste have always included public 
hearings. There was substantial public concern about RH waste, and support for the RH waste 
prohibition, during the several year process for issuance of the Permit. There was very 
substantial public concern about the RH waste permit modification, which was submitted as a 
class 3 modification request. There was significant public interest in the 2011 shielded 
containers request, and there is even more significant public concern, and more people 
commenting, on the current request. 
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Response: Public concern regarding RH waste has been expressed at both EPA and the 
Department hearings and meetings. However, this modification regards container management 
and the Department has determined that the modification does not constitute a significant change 
to warrant a Class 3 modification determination and public hearing. The addition ofRH waste 
through a Class 3 permit modification was bundled with other permit changes required by 
Congress through Section 311 of Pub. L. 108-137. While the public is clearly concerned with 
RH waste as a whole, the Department reviewed this modification in the context of the 
modification being sought and agrees that a Class 2 modification is the appropriate class based 
on the information reviewed. 

39. Comment: As described in the request, shielded container three-pack assemblies include 
items not inCH waste containers. Figure 2 of the request includes a "stiffener," upper and lower 
"axial dunnage," "radial dunnage," and "pallet," which is also described as a "triangular pallet" 
(page 5). Figure 2 also shows a "bottom slipsheet." Page 5 of the request also mentions a 
"plastic reinforcing plate." None of those items are described or incorporated into the Permit, 
and they may need to be. At a minimum, the request should describe why they should not be 
incorporated into the Permit. 

Slipsheets are typically used with CH waste and are discussed in Permit Section A2-2a(l ). The 
request should clarify whether the shielded container "bottom slipsheet" serves the same purpose 
as it does for CH waste and whether the "bottom slipsheet" can be used with the forklifts with a 
push-pull attachment. Page 5 of the request states: "The three-pack assembly will be placed 
singly on the floor using the slipsheet." However, the request in other places states that shielded 
containers may also be stacked, so that narrative description is not complete and accurate as 
regards where the assembly will be emplaced or as to how the slipsheet is used for stacking. 

Response: Items such as a "stiffener," "axial dunnage," "radial dunnage," "pallet," "triangular 
pallet" or "bottom slipsheet" are not included in the permit. It is inappropriate to regulate such 
items which are not part of the waste. The Permittee must be allowed to use such items as 
necessary and with flexibility so that workers can be protected. 

40. Comment: The proposed changes to Permit Section E-1 b(l) are not appropriate. RH waste 
in shielded containers is to be counted toward the RH waste volume limits. The inspection 
requirements for shielded containers should be separately described in this section, rather than 
changing the container inspection requirements for CH and RH waste. Changes proposed for 
"off-site waste" should not be approved. "Off-site" is the term used in the Permit to distinguish 
it from "on-site" derived waste. There should be no derived RH waste at WIPP. 

Response: The changes proposed do not alter the fact that the waste in the shielded containers 
will be counted toward the RH waste volume limits. Permit section 2.2.1 explains that the 
Permittees may receive off-site TRU mixed waste in compliance with the requirements and 
conditions specified in the Permit. The Permittees may only receive TRU mixed waste from 
those sites which comply with the applicable requirements of the Waste Analysis Plan (W AP) 
specified in Permit Section 2.3.1 and Permit Attachment C, as required by 20.4.1.500 NMAC 
(incorporating 40 CPR §264.13(a)) and as verified through the Audit and Surveillance Program 
specified in Permit Section 2.3.2. 
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Permit section 2.3.5 explains derived waste as any WIPP-generated waste derived from 
adequately characterized, WIPP-accepted TRU mixed waste generated at an off-site facility. 
Therefore even under the current permit, there is a possibility of RH derived waste. 

41. Comment: SRIC requests a public hearing on any shielded containers modification request. 
RH waste and shielded containers are a matter of significant interest and concern to SRIC and 
the public. As demonstrated by these comments, the use of shielded containers would be 
complex, and stringent measures are required to protect public health and the environment. The 
complexity of the matters and the incompleteness of the request require a public hearing so that 
the matters may be adequately examined and questions answered, and the required 
determinations regarding protecting public health and the environment can be adequately made. 
Therefore, any permit modification to allow use of shielded containers is a major modification, 
and SRIC requests a public hearing on the current, or any other, shielded containers permit 
modification request. 

Response: The Department has determined that the shielded container modification falls within 
the Class 2 designation in 40 CFR 270.42(b) Appendix 1, Item F.3.b. Class 2 modifications 
provide for public comment by mandating a permit submittal meeting and a sixty day public 
comments period. In addition to these requirements, the Permittees held a pre-submittal meeting 
and additional public meetings. The Department has addressed the commentors concerns in this 
document and does not agree that there are remaining issues that have not been adequately 
examined. 

42. Comment: There is a concerned that the true reason for the Department ofEnergy's 
(DOE's) need for this PMR has not been given. It is stated that, "These changes do not 
reduce the ability of the Permittees to provide continued protection to human health and 
the environment." (Pg. 1) It is unclear if these changes will increase the ability of the 
Permittees to provide continued protection. Please request that the Permittees explain 
how the use of shielded containers will increase safety. 

Response: The Department accepts the given reason for the modification. The 
Permittee's do not claim an increase in safety. 

43. Comment: Page 9 states, "The Permittees believe the use of shielded containers 
will be beneficial because the shipment of RH TRU mixed waste in shielded containers 
in the HaljPACT may be more efficient than shipment in canisters using the RH 72-B 
Cask." Believe? May be? What, if any, are the exact benefits? 

Response: The RCRA regulations do not require the Permittee to state the benefits. The 
Permittees are required to provide an explanation for the need for the change as required 
by 40 CFR 270.42(b )( 1 )(iii). The Permittees statement of "believe" is also reasonable for 
the situation as until fully implemented the analysis cannot be verified. In the sentences 
that follow the statement, the Permittees go on to substantiate the statement with data. 
See response to Comment 21. 
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44. Comment: Page 9 states, "Shielded containers are expected to reduce the time and 
personnel necessary for the packaging of RH TRU mixed waste at generator sites and the 
management, storage, and disposal of that waste at the WIPP facility." Are expected? 
What are the exact management, storage, and disposal time and personnel reductions? 

Response: This is not relevant to the Permit. The Permit does not regulate activities at 
the generator sites. 

45. Comment: If this PMR is a money-saving measure, please have the Permittees state 
how much will be returned to the taxpayers annually with the use of shielded containers. 
We have all already spent much time and effort on this issue. 

Response: Fiscal aspects are not addressed in the Permit. 

46. Comment: The September 2011 PMR stated, "The use of the shielded containers 
will enable DOE to significantly increase the efficiency of transportation and disposal 
operations for RH TRU waste at the Waste Isolation Pilot Plant (WIPP)." This statement 
is missing from the current July 2012 revision. Has it been decided that shielded 
containers will not increase the efficiency was operations? 

Response: Transportation and efficiency are not regulated by the Permit. The Permittee 
stated the presiding need for the modification to be to accommodate anticipated usage by 
TRU waste generators. The Department considers this to be a valid reason. 

47. Comment: In the September 2011 PMR, DOE claimed "negligible effect on long
term performance" of the shielded containers. This claim is no longer made. What are the 
effects of shielded containers on long-term performance? 

Response: It appears the commenter is concerned about "long-term" meaning beyond 
the RCRA post-closure period. If so, then this comment falls outside the Department's 
authority and US DOE and US EPA are the appropriate regulatory agency to comment. 

48. Comment: No mention is given of any thermal effects of remote-handled waste 
stored in shielded containers. The thermal effects of remote-handled waste stored in 
shielded containers on the waste matrix at WIPP must be studied. 

Response: The thermal distribution discussed during the RH TRU waste permit 
modification included an explanation of thermal loading and how the volume of waste in 
a waste Panel meets those criteria. This modification does not alter the amount of RH 
TRU waste in a Panel. 

49. Comment: It seems that we have been getting less information on shielded 
containers, not more. What we do know is that much of the planned RH space in the 
walls of underground rooms is not available because DOE brought contact handled waste 
to WIPP while RH waste was prohibited. Available RH space for emplacement in some 
of the panels was lost. And, from the time RH waste was permitted, DOE still has not 
shipped RH waste at a rate sufficient to use the available capacity. Is this PMR an effort 
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to catch up on lost opportunities to emplace RH in WIPP? In this Permit Modification 
Request, DOE must state a valid reason to use shielded containers. 

Response: The Permittee stated the presiding need for the modification to accommodate 
anticipated usage by TRU waste generators. The Department considers this to be a valid 
reason. 

The commentor' s concern regarding CH vs. RH waste inventory and what capacity there will be 
for each does fall within NMED's authority. Table 4.1.1 in the Permit specifies the volume of 
RH and CH waste that may be emplaced in each panel. The Land Withdrawal Act, implemented 
through EPA's certification criteria, also specifies that: 

1) No more than 5 percent by volume of the remote-handled transuranic waste received at 
WIPP may have a surface dose rate in excess of 1 00 rems per hour, 
2) remote-handled transuranic waste received at WIPP shall not exceed 23 curies per liter 
maximum activity level (averaged over the volume of the canister), 
3) the total curies of the remote-handled transuranic waste received at WIPP shall not 
exceed 5,100,000 curies, and 
4) the total capacity ofWIPP by volume is 6.2 million cubic feet oftransuranic waste. 

There are no other federal or state requirements that mandate that any specific percentage of CH 
to RH waste be emplaced. Therefo~e, the concerns regarding how much remaining capacity 
would be available for CH waste in the Underground HWDUs are not relevant to this permit, as 
it is the Permittees responsibility to ensure that Permit, L W A and EPA criteria are met. As long 
as the CH and RH waste limits specified in Tables 3 .1.1 and 4.1.1 of the WIPP permit are 
complied with (as well as other relevant permit requirements) the Permittee may manage the 
inventory of that waste in any combination necessary. 

50. Comment: This shielded containers request is NOT a proper Class 2 permit 
modification. We request a public hearing and that the proposal for shielded containers be 
treated as a Class 3 modification so that there would be the opportunity for more 
extensive public comment and a hearing. 

Response: See response to comment 26. 

51. Comment: Given the inherent increased dangers ofRH waste, the need for much 
more information, the complexity of the changes proposed, and the public concern about 
RH waste, shielded containers require a Class 3 modification request. This proposal is of 
more than sufficient significance that NMED should now designate DOE's request as a 
Class 3 modification and treat it as such. 

Response: See response to comments 26 and 27 

52. Comment: Contrary to what DOE says, shielded containers cannot be managed in a 
manner consistent with management of CH waste. This language must be changed in the 
PMR. There is the simple matter of the radically increased weight involved with shielded 
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containers, which logically would call for using different handling procedures than CH 
wastes. 

Response: The weight limitations for management of containers are the same and are 
dictated by the capacity of the equipment. This is not changed for shielded containers. 

53. Comment: The amount ofRH waste allowed in the Waste Handling Building would greatly 
increase. The modification request includes no limits on the number of RH shielded containers 
that could be in the CH Bay, in effect substantially increasing the amount ofRH waste allowed. 
The exact limits must be stated in the PMR. 

Response: See response to Comment 5. 

54. Comment: I live in Taos County, and though it is not in the fifty mile radius of a 
foreseeable disaster, the winds do blow this way. I remember the smell of the fires at Los 
Alamos a few summers ago, and how the smoke filled the skies. I don't believe there is anything 
safe about storing the waste, about the safety of shielded containers, or about the transportation 
of the plutonium rods or bits that would be part of all this. Though our nation needs a solution to 
nuclear waste, placing it in this pristine environment at the expense of poor and minority 
communities is wrong. We must all share the burden equally. Those who use the power should 
be expected to handle their share of the waste, so please don't let more waste come to New 
Mexico. Perhaps the first peoples walked on these lands in New Mexico some 12,000 years ago. 
A nuclear accident is not impossible with terrorism threats, poor management at LANL, and a 
lack of dedicated resources. Our world's history could be obliterated as well as the current 
occupants of the beautiful southwest. I pay my taxes, and support our constitution. Where does it 
say, the few should pay for the many? I urge you and this committee to act in accordance with 
the ordinary people who live here, who have made this area home. I will continue to educate 
myself and my family and my friends here in Taos [C]Ounty, and around the world about the 
plans and activities at Area 55 and in New Mexico, generally. The world is with us. 

Response: Comment noted. 

55. Comment: As a life-long resident ofNew Mexico, I fully support the DOE/CBFO and 
Washington TRU Solutions LLC request to utilize a shielded container for the packaging and 
safe handling ofRH waste. This request will not only expedite the ability ofDOE/CBFO and its 
M&O contractor to handle and dispose of remote handled (RH) waste, but it will also further 
protect the WIPP workforce by reducing the potential for exposure to radiation. In my opinion, 
this is a "no-brainer" decision in that it reduces the amount of time (and money) spent on 
handling waste by speeding up the process and it promotes a safer work environment for the 
waste handlers and radiological technicians. 

Response: Comment noted. 

56. Comment: I fully support the proposed modification. Using small shielded containers with 
simplified emplacement underground will reduce worker industrial safety exposure to the 
handling of remote handled TRU waste compared to the currently approved wall emplacement 
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methods in the permit. Using small shielded containers that are never opened and minimally 
handled will also reduce worker radiological exposure. These industrial and radiological safety 
enhancements are sufficient to approve the proposed modification. 

Response: Comment noted. 

57. Comment: I fully support the proposed permit modification proceeding as a Class 2 
Modification. The proposed changes are simple and do not affect the total RH TRU waste 
volumes limited in the permit. Prudently expediting this modification will hasten the safety 
benefits derived from its approval. 

Response: Comment noted. 

58. Comment: Nuclear Watch New Mexico states: The amount ofRH waste shipped to WIPP, 
stored above ground, and disposed underground would substantially increase. This is simply not 
true. The permitees are not asking for a change in storage capacity or volume limit. In fact, a 
prior argument made by some ofNuclear Watch's affiliates is that WIPP is falling behind in its 
RH disposal, which shielded containers could help remedy. 

Response: Comment noted. 

59. Comment: Nuclear Watch New Mexico states: Contrary to what DOE says, shielded 
containers cannot be handled the same as CH waste; Shielded containers that are damaged or 
leaking might not be able to be placed in over-pack containers without exposing workers and the 
public. "Might not be able" is interestingly speculative language, and the DOE and its 
contractors explained how overpack containers would be used during the recent hearings. I 
believe DOE has adequately explained and demonstrated its ability to handle shielded containers. 

Response: Comment noted. 

60. Comment: Nuclear Watch New Mexico states: DOE also plans to use shielded containers 
for hotter commercial waste, expanding WIPP beyond its legal limit of 175,564 cubic meters of 
TRU waste. I don't know what other potential uses of shielded containers the DOE might be 
considering for the future, but that's an entirely different issue not related to this permit 
modification. Shielded containers are a tool designed to increase efficiency. Because the waste in 
the shielded containers will meet all the criteria in the permit, then this argument is like saying 
we should not allow this waste stream at WIPP because WIPP might want to dispose of more of 
this waste stream in the future. 

Response: Comment noted. 

61. Comment: Nuclear Watch New Mexico states: Shielded containers have never been used. 
NMED denied a similar request on January 31, 2012 because of public opposition and the 
inadequacies of the request. Shielded containers have never been used because the permit 
modification has yet to be approved. That's the entire point to the permit modification request, 
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and it is a logical fallacy for justifying any opposition. This argument is basically saying we 
should oppose their use because we oppose their use. 

Response: Comment noted. 

62. Comment: The arguments currently presented by Nuclear Watch New Mexico in 
opposition to shielded containers have a feel to them of being obligatory placeholders, made only 
because the group feels compelled to make some sort of argument in opposition to anything at 
WIPP. I'd like to also note that the use shielded containers would actually decrease the number 
of RH trucks transporting waste to WIPP, a point that seems lost on its detractors. In fact, due to 
the increased transportation and waste handling efficiency, shielded containers will actually 
lessen the already very small risks to the citizens ofNew Mexico from WIPP operations, thereby 
making the Nuclear Watch New Mexico opposition actually opposite to the organization's stated 
goals. 

Response: Comment noted. 

3 Comment: I believe the Department of Energy and its contractors have done an excellent job 
addressing the technical questions asked by the NMED earlier this year and encourage your 
organization to approve this permit modification request. 

Response: Comment noted. 

64. Comment (Summarized): The Permittees are proposing to specifically identify and clarify 
that the shielded container being requested will be an authorized disposal container at the WIPP. 
The Permittees are providing proposed revised text for consideration for inclusion in proposed 
Part 3, Section 3.3.1.8 Shielded Container. The proposed text references previously proposed 
figure Al-37. Figure Al-37 is based on the specific drawing of the shielded container that was 
approved by the NRD. 

Response: This proposed change will be made to the Permit. Condition 3.3.1.8 will have 
additional language that reads: "Shielded Container" refers to the container depicted in Figure 
Al-37. 

65. Comment: I have always been opposed to transport of radioactive waste in NM!! First of 
all, as a teacher who was travelling in the summer months and was held up in Gallup, NM for 
hours, (which was when a truck carrying only inflammable materials overturned near a school). 
I helped the teachers who were frantic to get the children away from the accident and safely 
home to their parents. I helped to interview frantic parents and teachers, looking for children 
who had gone to homes of friends or attempted to WALK horne. It was chaos - and THAT 
wasn't even nuclear. Your conceptions of safety are NOT adequate and will never be with 
nuclear items. I've gone to the meetings and protested. I have written letters to all sorts of 
significant people and I've sat in a "SIT-IN" about the WIPP site. You ignore us and do as you 
please, thinking your latest small concessions are adequate for safety - but you have never been 
in a real emergency. I was on Mtn. Rescue in Albuquerque for years. I helped relocate people to 
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Albuquerque from New Orleans, et~. Adding nuclear danger to the equations is IMPOSSIBLE! 
WAKE UP and LIVE!! 

Response: Comments noted. 
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EXECUTIVE SUMMARY 

This report summarizes SC&A's review of the planned change request (PCR) submitted by the 
U.S. Department ofEnergy (DOE) to the U.S. Environmental Protection Agency (EPA) 
proposing the disposal of some remote-handled (RH) transuranic (TRU) waste in shielded 
containers on the floor ofthe disposal rooms at the Waste Isolation Pilot Plant(WIPP), rather 
than in canisters emplaced in the disposal room walls. The shielded containers have the 
approximate external dimensions of a 55-gallon drum, and the wall of the proposed container 
would consist of a lead-shielding layer sandwiched between an inner and outer layer of carbon 
steel. The dose rate at the surface of the shielded containers will be limited to 200 mrem/hr or 
less, as specified for contact-handled (CH) TRU waste in the WIPP Land Withdrawal Act, thus 
permitting DOE to handle the shielded containers as if they contained CH TRU waste. DOE's 
technical justification for the shielded container PCR was based, in part, on a special shielded 
container performance assessment (SCPA) designed to show that long-term performance of the 
repository was not significantly affected by the use of shielded containers. 

The baseline selected for comparison with the SCPA was the 2004 Performance Assessment 
Baseline Calculation (PABC-2004), which provided the basis for EPA's first re-certification of 
the WIPP (as required every 5 years). At the time the PCR was submitted to EPA, the P ABC-
2004 was the most recently EPA-approved performance assessment (PA). 1 This baseline PA is 
designated as SCPA Scenario 1. Since the exact quantity of RH TRU waste that could be placed 
in shielded containers and meet the 200 mrem/hr surface dose rate criterion is uncertain, DOE 
chose a bounding approach for the SCP A in which all the RH TRU waste inventory would be 
emplaced on the floors ofthe disposal rooms. This was designated as SCPA Scenario 2. 
Scenario 3 assumed that half of the RH TRU waste would be placed on the disposal room floor 
in shielded containers and half would be in canisters placed in boreholes in the walls of the 
disposal rooms. DOE also examined a fourth scenario in which the 77 RH waste streams were 
treated individually, rather than aggregated into a single stream, which was the approach taken in 
Scenarios 1, 2, and 3. The mean cumulative complementary distribution functions (CCDFsi for 
the four scenarios were virtually indistinguishable from each other. 

In response to the PCR, EPA advised DOE of requirements that needed to be satisfied before the 
Agency would consider the PCR, including: 

• NRC must approve the shipping container design 
• The Department of Transportation must approve the shipping container design 
• A safety analysis must be prepared by DOE 

SC&A's evaluation of information provided by DOE indicates that th~se requirements have been 
adequately addressed. 

SC&A conducted a detailed review of possible temperature effects in a shielded container and 
determined that the temperature rise within a container was small, being only a few degrees. 

1 On November 18, 20 10, EPA re-certified that the WIPP remains in compliance with the requirements of 
40 CFR 194 (75 FR 70584). 

2 CCDFs define the probability of exceeding radionuclide releases of various magnitudes. 

Rev. 4 Draft- Shielded Containers IX SC&A- December 29, 2010 



SC&A also reviewed the changes to the WIPP baseline inventory and determined that the 
increases in the amounts of steel; lead; and cellulosics, plastics, and rubber (CPR) materials 
would increase by 42%, 83%, and 2%, respectively. SC&A also determined that inventory data 
were correctly integrated into the SCP A. 

DOE used shielding calculations conducted with MicroShield® to estimate the quantities ofRH 
TRU that could be considered as candidates for disposal in shielded containers. Based on the 
PABC-2004 inventory, about 32% of the final RH TRU waste form volume could be packaged 
in shielded containers, assuming that Cs-137 is the dominant photon emitter. Using an updated 
baseline inventory for the year ending December 31, 2007, this estimate increased to 97%. 
SC&A concluded that the MicroShield® analyses performed by DOE in support of the shielded 
container PCR are well-documented and appropriate for the intended use in scoping those RH 
TRU waste streams that are candidates for disposal in shielded containers. 

Chemistry-related processes that could be affected by use of the shielded containers in the 
repository include gas generation from anoxic corrosion, gas generation caused by .CPR 
degradation, redox conditions after repository closure, carbon dioxide (C02) consumption, and 
complexation of actinides by organic ligands. The principal effects of the shielded containers on 
WIPP repository chemistry would be expected to result from the large increases in the 
inventories of iron and lead, and small increases in cellulosics and plastics from the emplacement 
materials. Processes such as gas generation from anoxic corrosion of metals and microbial 
degradation of CPR, establishment of reducing conditions by metals corrosion and CPR 
degradation, C02 consumption by reaction with iron and lead, and competition of aqueous iron 
and lead species for organic ligand binding sites with actinides were evaluated. The results of 
this evaluation indicate that the increased iron, lead, and CPR inventories are not expected to 
have significant negative impacts on P A. 

The approach used for the SCP A is similar to that used for previous P A calculation sets. The 
SCPA uses the same parameters and parameter values that were used in the P ABC-2004, except 
for four constant parameters used only by the code CCDFGF for two of the three waste 
emplacement scenarios. The new parameters are derived from simple mathematical relationships 
that were checked for validity during this review and found to be accurately calculated and 
reported. The new emplacement scheme that would be used for RH waste in shielded containers 
also affects some of the stochastic variables used in CCDFGF calculations. For example, the 
probability of intruding RH waste will be affected by the new emplacement scheme. DOE 
revised the appropriate stochastic variables for the SCPA. The SCP A included three new sets of 
CCDFGF calculations using revised parameters. This review found no other changes that should 
have been made to CCDFGF. The run control scripts were reviewed and found to be complete. 
Furthermore, an independent check on the placement of selected CCDFGF simulations into 
Sandia National Laboratories' (SNL's) Configuration Management System (CMS) was made 
during an onsite visit. 

A fundamental issue in implementing the use of shielded containers is the ability to determine 
that the surface dose rate does not exceed 200 mrern/hr. Procedures used throughout the DOE 
complex were reviewed and summarized. Based on this review, a list of factors that should be 
considered for inclusion in a complex-wide standardized procedure was proposed. 
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In summary, SC&A found that the design basis for the shielded container PCR was technically 
sound. However, important implementation questions must be addressed. For example, 
consideration should be given to adopting complex-wide procedures for characterizing the 
surface dose rate for shielded containers, and the procedures should account for measurement 
uncertainty to ensure that the 200 mrem/hr surface dose rate limit for CH TRU is not exceeded. 
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1.0 INTRODUCTION 

On November 15,2007, the U.S. Department of Energy (DOE) submitted to the U.S. 
Environmental Protection Agency (EPA) for approval a Planned Change Request3 (PCR) 
proposing disposal of some remote-handled (RH) transuranic (TRU) waste in shielded containers 
on the floor of the disposal rooms at Waste Isolation Pilot Plant (WIPP), rather than in canisters 
emplaced in the disposal room walls as is presently done (Moody 2007). The currently approved 
approach for RH TRU disposal is to emplace canisters, each about 120-in long and 26-in in 
diameter with a 0.25-in steel shell, into holes bored into the walls of the disposal rooms 
(Dunagan et al. 2007). The empty canisters weigh up to 1, 726 lb and can have a maximum gross 
weight of 8,000 lb when loaded (DOE 2006a). 

In contrast, the shielded containers have the approximate external dimensions of a 55-gallon 
drum (23-in OD by 35.75-in high). The wall of the proposed container consists of an outer layer 
of carbon steel (0.125 in), a lead-shielding layer (1.0 in), and an inner carbon steel layer 
(0.188 in). Because various values for the thickness of inner and outer steel shells were quoted 
in different DOE documents, EPA questioned DOE as to the correct values. This issue has been 
resolved, as discussed in greater detail in Appendix A. The top and bottom of the container are 
3-in thick carbon steel (Dunagan et al. 2007). Each shielded container weighs about 1,851 lb 
(Crawford and Taggart 2007). The weight of the package including waste contents is limited to 
2,260 lb (NRC Certificate of Compliance 9279). The containers are vented to preclude internal 
pressure build-up. RH TRU waste in 30-gallon drums will be placed in the shielded containers. 

The dose rate at the surface of the shielded containers will be limited to 200 mrem/hr or less, as 
specified for contact-handled (CH) TRU waste in the WIPP Land Withdrawal Act (L W A) 
(Public Law 102-579). This will permit DOE to process and handle the shielded containers as if 
they contained CH TRU waste. DOE has stated that even though some fraction of the RH TRU 
waste will be handled as if it were CH TRU waste, the total amount of RH TRU waste that can 
be disposed of in the WIPP will remain limited to 250,000 ft3 (7,079 m\ as specified in the 
Agreement for Consultation and Cooperation between DOE and the State ofNew Mexico 
(Moody 2007, DOE 1981). 

A group of three shielded containers will be assembled at the waste generator site into a three
pack using plastic stretch wrap and a special triangular shipping pallet (Sellmer 2007). It was 
originally proposed that the three-packs would be stacked three high on the disposal room floor 
and a supersack of magnesium oxide (MgO) would be placed on top of the stacked containers 
(Crawford and Taggart 2007). Subsequently, DOE determined that the three-packs would be 
stacked no more than two high and no MgO supersack would be placed on top of the upper 
three-pack. DOE will, nevertheless, insure that sufficient MgO is present in each disposal room 
to insure that the required safety factor of 1.2 is met. In addition, a three-pack will not be placed 
on another type of container, such as a standard waste box (Moody 201 0). 

DOE has stated that use of shielded containers will "increase the efficiency of utilization of the 
WIPP facility by easing the restrictions on waste handling needed during emplacement of RH 

3 EPA Docket: II-B2-31. 
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waste canisters in the walls ofthe rooms" (Moody 2007). DOE has elaborated on the reasons for 
the PCR as follows (DOE 2007b): 

The emplacement of RH TRU waste in the walls of the disposal rooms is 
appropriate and necessary for higher activity waste streams; however, there are 
several reasons why an alternative disposal method is advantageous for lower 
activity RH TR U waste streams. The drilling and emplacement operations for the 
RH canisters impede direct access to a room. This is the result of the large 
specialized equipment required to emplace the canisters into boreholes. Borehole 
drilling is limited to drilling 1 to 2 boreholes per shift. The borehole drilling 
equipment also restricts access to the room. The operations are time consuming; 
it requires one 8-hour shift to emplace a single RH TR U waste canister. A single 
RH waste canister evolution from receipt of the RH TRU 72B until emplacement 
in the wall of the underground disposal room requires more than 10 hours. WIP P 
is limited to a maximum of6 RH shipments per weekjustjrom the operational 
constraints. In contrast, the CH waste handling processes routinely allow 4-5 
shipments (i.e., 3 HaljPACTs per shipment) per day to be received, unloaded and 
emplaced per day. Panels 1, 2 and 3 have beenfilled without emplacing any RH 
TR U waste canisters in the walls, limiting the available wall space for 
emplacement of RH TRU waste. Thus, the use of shielded containers can improve 
the efficiency of facility operations by minimizing the disruptions from in-the-wall 
emplacement of RH TRU waste canisters while providing additional storage 
locations for some of the RH TR U waste. 

This report summarizes SC&A's technical review ofthe shielded container PCR. Relevant 
regulatory and statutory issues regarding handling and emplacement ofRH TRU waste are 
summarized in Section 2. DOE's compliance with approval requirements set by EPA (EPA 
2007) are reviewed in Section 3, while DOE's technical justification that the PCR has no 
significant effect on repository performance is presented in Section 4. In Section 5, SC&A 
describes its review ofhow changes to the performance assessment (PA) parameters and codes 
were implemented. SC&A's review of the impact of the PCR on the waste inventory is provided 
in Section 6, and SC&A's review ofthe DOE approach for characterizing which RH TRU waste 
streams are likely candidates for emplacement in shielded containers is included in Section 7. In 
Section 8, SC&A reviews the impact of the PCR on repository chemistry, and in Section 9, 
SC&A reviews temperature effects associated with emplacement ofRH TRU waste. 
Measurement uncertainty is discussed in Section 10, while overall conclusions regarding the 
technical review are incorporated into Section 11. 

2.0 REGULATORY BACKGROUND 

The WIPP L W A of 1992 (PL 1 02-579) defines RH TRU waste as TRU waste with a surface 
dose rate of200 mrem/hr or greater, and CH TRU waste as TRU waste with a surface dose rate 
not greater than 200 mrem/hr. The L W A specifies the following with regards to RH TRU waste 
destined for disposal at the WIPP: 

• Total activity- 5.1 million Ci 
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• Maximum activity concentration (averaged over canister volume)- 23 Ci/L 
• Maximum surface dose - 1,000 remlhr 
• Surface dose limit- no more than 5% can exceed 100 rem/hr 

In addition, the Consultation and Cooperation Agreement between DOE and the State ofNew 
Mexico limits the disposal volume for RH TRU waste to 250,000 fe (DOE 1981). (This is 
converted to either 7,079 m3 or 7,080 m3 in various DOE documents.) 

The acceptance criterion for the surface dose rate requirement of 200 mrem/hr for CH waste is 
documented in DOE 2007a (Section 3.3.5) as follows: 

The external radiation dose equivalent rate of individual payload containers shall 
be s 200 milliroentgen equivalent man (mrem)/hour (hr) at the surface with the 
exception ofthe S100 and S300 pipe overpacks which are limited to 
s 179 mrem/hr and s 155 mrem/hr, respectively, at the surface (Reference 9, 
Section 3. 2; Reference 14, Section 5. 6. 2). Internal payload container shielding 
shall not be used to meet this criterion, except for authorized shielded payload 
container configurations such as the use of 55-gallon drums containing a pipe 
component (Reference 9, Section 2.9). Total dose equivalent rate and the neutron 
contribution to the total dose equivalent rate shall be reported for each payload 
container in the WWIS. 

The bases for the surface dose rates of 1 79 mrem/hr for the S 1 00 pipe overpack container (PO C) 
and 155 mrem/hr for the S300 POC are described in the CH TRU Payload Appendices, Rev. 1, 
May 2005 (http://www.wipp.energy.gov/documents_ntp.htm). In each case, they are a function 
of an NRC prescribed limit. For the S 100 container, it is determined by an external dose 
requirement of not more than 10 mrem/hr at 2 m from a TRUPACT II container (holding 14 
S 1 OOs) subjected to free drop damage under normal conditions of transport (NCT). For the S300 
container, the limiting surface dose rate is determined by a requirement of an external dose of 2 
mrem/hr at 5 m from an undamaged TRUPACT II container (as might be experienced by a truck 
driver). A very small statistical uncertainty is assigned to each of these limiting surface dose 
rates, e.g., 15 5 +I- 0.36 mrem/hr. This is the result of the fact that the analysis is based on Monte 
CarloN Particle Transport Code (MCNP) runs whose uncertainty is a function of the number of 
particles tracked by the code (about 10 million particles). 

The CH-TRAMPAC (Contact-Handled Transuranic Waste Authorized Methods for Payload 
Control) specifies that surface dose rate measurements shall be made with instruments traceable 
to a national standard (DOE 2005, Section 3.2.2). 

The DOE PCR does not impact these statutory or regulatory requirements in any way. Any RH 
TRU waste that is packaged in shielded containers will be counted against the 7,079 m3 limit. 

Shipments ofTRU waste are governed by regulations ofthe U.S. Nuclear Regulatory 
Commission (NRC) and the U.S. Department of Transportation (DOT). Shipments ofRH TRU 
waste to WIPP are currently made in RH TRU waste canisters (payload containers) confined 
within an RH TRU 72-B cask. The RH-TRAMPAC (Remote-Handled Transuranic Waste 

Rev. 4 Draft- Shielded Containers 3 SC&A- December 29,2010 



Authorized Methods for Payload Control) establishes numerous criteria that the waste must meet 
when shipped to WIPP. Examples include nuclear criticality requirements, limits on quantities 
of radionuclides that could be released in a hypothetical accident, and limits on heat from 
radioactive decay (DOE 2006a). The CH-TRAMPAC establishes companion requirements for 
CH TRU waste (DOE 2005). 

DOE has demonstrated that the shielded containers meet DOT Type 7 A packaging and NRC 
Type B drop tests, and has obtained approval from NRC for HalfP ACT shipping containers4 to 
transport shielded containers filled with RH TRU waste to WIPP. DOE proposes to ship three 
shielded containers packaged as a unit in a HalfPACT. EPA advised DOE on December 7, 2007, 
that the Agency was not prepared to make a final decision on the shielded container PCR until 
NRC and DOT approvals had been obtained for the HalfP ACT (Reyes 2007). As discussed in 
greater detail in Section 3, these approvals have been obtained. 

3.0 EPA REQUIREMENTS FOR PCR CONSIDERATION 

After its preliminary review, EPA advised DOE of requirements that needed to be satisfied 
before the Agency would consider the PCR. These requirements were documented in a letter to 
DOE dated December 7, 2007 (Reyes 2007) as follows: 

• NRC must approve the shipping container design 
• The Department of Transportation must approve the shipping container design 
• A safety analysis must be prepared by DOE 

3.1 NRC Approval 

On June 10, 2009, DOE provided EPA with NRC Certificate of Compliance (CoC) No. 9279 that 
authorized the inclusion of shielded containers in the HalfP ACT waste shipping container. NRC 
required no changes in the design or materials of construction (DOE 2009a). Shielded containers 
were added to the existing CoC as Revision 5 that was approved by the NRC on May l 5, 2009. 5 

Specific changes to the CoC to include shielded containers are as follows: 

• 5(a)3- Drawings- The shielded container is constructed in accordance with Packaging 
Technology, Inc., Drawing No. 163-008, sheets 1-6, Rev. 1. 

• b(2) -Maximum quantity of material per package - (x) 2,260 pounds per shielded 
container 

• 5(b )2- Maximum number of payload containers per package and authorized packaging 
configurations- (ix) 3 shielded containers 

4 This cask is currently approved and used for the shipment of CH TRU waste. 
5 Revision 6 to the CoC was approved by the NRC on October 21,2010 and extends the expiration date to 

October 31, 2015 "To renew a CoC, a CoC holder at the end of the 5-year approval period would submit a request to 
NRC with any necessary supporting information describing the capability of the package design to continue to meet 
technical requirements. After reviewing this information, the NRC would determine whether to grant a CoC 
renewal." http:/ lwww .nrc .gov /materials/transportation/ certification.html#4 
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These changes do not constitute substantive revisions to the CoC. 

3.2 Self-Certification by DOE of Department of Transportation Requirements 

DOE's WIPP Waste Acceptance Criteria require that containers meet the requirements of DOT 
7A packaging (DOE 2009b). In a January 21,2009, letter to EPA (DOE 2009c), DOE 
documented that since the shielded container was a Type A package as defined by DOT, 
approval by DOT is not required. Rather, DOE can self-certify that the shielded container meets 
the requirements of 49 CFR 173.410 and 173.412. The shielded container must also meet tests 
prescribed in 49 CFR 173.465 or 173.466 and the requirements set out in 49 CFR 179.350. 

DOE described studies conducted to demonstrate that shielded containers comply with Class A 
requirements in the June 2008 Type A Evaluation Report (TAER) (WTS 2008). The T AER 
identifies the analyses, tests, and evaluations performed on the shielded container to demonstrate 
compliance of the packaging design with the applicable requirements of 49 CFR 178.350. 

DOE subjected two test containers to free drop tests from 4ft above a rigid flat surface, as 
specified in 49 CFR 173.465. Prior to being dropped, the containers were oriented in positions 
that should cause maximum damage. Each container was dropped twice. During testing, no 
significant damage to the packages was sustained. After each drop test, examination of the 
containers showed that no release of the simulated contents had occurred. Containment of the 
radiological contents is the criterion for passing the drop test. 

The two test containers were subjected to gamma scans to determine if the effectiveness of the 
shielding had been reduced by the drop tests, in order to inform shippers of potential changes to 
dose rate as the result of an accident. With the exception of two anomalous readings 
on one container (one location indicating approximately a 20% increase in shielding 
effectiveness and a second indicating approximately a 20% decrease in shielding effectiveness), 
the straight-line through-wall gamma scan readings in the body ofthe container demonstrated 
less than 20% change in shielding effectiveness as a result of the drop tests. Sectioning of the 
containers after testing revealed no indications of lead slump or lead movement as a result of the 
drop tests. The anomalous shielding readings were found to have resulted from imperfections in 
the casting of the prototypes. 

In lieu of the physical stacking test required under§ 173.465(d), DOE performed an analytical 
calculation assuming that six containers were stacked on top of the target container, thereby 
increasing the axial load by 20% above that specified in § 173 .465( d). This axial load of 
13,560 lbs was assumed to be borne solely by the inner cylindrical shell ofthe shielded 
container. Using procedures documented in ASME Boiler and Pressure Vessel Code Case 
N-284-1, DOE calculated that the axial load would not cause buckling of the inner shell. 

Section 173 .465( e) specifies a physical penetration test in which a 1.25-in diameter bar weighing 
13.2 lb is dropped from a height of 3.3 ft or more onto the shielded container. In lieu of the 
physical test, DOE performed a calculation showing that the outer shell must be 0.015 in or less 
to be penetrated by the test bar. Since the thickness of the outer shell is 0.12 in, an ample margin 
of safety exists. 
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With regard to vibration testing, DOE asserts that because of the robust nature of the shielded 
container, it would meet the vibration testing requirement of 49 CFR 178.608. This requirement 
specifies that the waste package be tested on a vibrating table for 1 hour at a frequency that 
causes the shielded container to be raised above the table by about 0.063 in. DOE did not subject 
a shielded container to vibration testing and, instead, based its compliance opinion on the 
following reasoning (WTS 2008, Section 4.2.5): 

The stiffness of the 3 in. thick lid and base, and the greater than 1 in. thick 
steel/lead/steel body sidewall is such that resonant frequencies would not be 
encountered during normal condition transport. The 15 closure bolts, when 
preloaded to the torque requirements referenced herein, would not loosen or 
otherwise be significantly affected by vibration conditions. Other miscellaneous 
components are either welded, press-fit, or otherwise secured in place and not 
significantly affected by vibration conditions and/or not critical components 
serving a containment or shielding function in the package. 

3.2.1 EPA Comments on Self-Certification Documentation 

Based on its review of the self-certification testing described in Section 3.1 above, EPA 
submitted several comments to DOE for clarification/resolution. EPA's comments and DOE's 
responses are provided below (Patterson 2010): 

EPA Comment 1 

DOE described studies conducted to demonstrate that shielded containers comply with Class A 
requirements in the June 2008 Type A Evaluation Report (T AER) (WTS 2008). The T AER 
identifies the analyses, tests, and evaluations performed on the shielded container to demonstrate 
compliance of the packaging design with the applicable requirements of 49 CFR 178.350. 
According to Section 3.1 of the T AER: 

Determination of the response of a point radiation source subject to movement 
within the package and any associated effects on radiation levels are not provided 
in this document. Drop test damage information is provided in Section 4.2.2 for 
use by the shipper in determining whether a significant change in radiation level 
would result for a specific payload. 

This raises the question as to how the shipper would determine whether a significant change in 
radiation could result for a specific payload. We presume that, if no significant damage occurs 
during drop testing and no tracers or other materials are released, significant changes in radiation 
levels would not result. If this is the intent, why is it not so stated? What is the burden imposed 
on the shipper? The T AER would benefit if this ambiguous statement were clarified. 

This excerpt also raises the question as to where movement of point sources of radiation is 
addressed and what actions must be taken to prevent such movement. 
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Similarly, in Section 3.2, the authors note that: 

Damage information is provided to assist the shipper in evaluating the possible 
dose rate changes at the surface of the package for the intended payloads to be 
shipped. 

The same concerns as outlined above apply here. 

EPA Reference 

WTS 2008. Shielded Container Type A Evaluation Report, ECO No. 11834, Rev. 0, Washington 
TRU Solutions LLC, Carlsbad, New Mexico, June 2008. 

DOE Response 

Changes in radiation levels at the surface of the container are dependent on two factors during 
transportation. One is damage to the packaging, which is addressed in the SCA (Shielded 
Container Assembly) TAER with testing performed before and after the 4-foot drop tests, and 
discussed in Section 4.2.2.4, Shielding. There was no significant reduction of shielding 
effectiveness as a result of the drop tests. The other factor is the location of a point gamma 
radiation source within the SCA. It is the responsibility of the shipper to ensure that there is 
adequate bracing within the 30-gallon internal payload container such that the point radiation 
source doesn't move during transportation to cause a significant increase (20%) in the external 
radiation levels. This is addressed in Sections 2.4, 5.1, and Appendix A, Section 4.6.3. Specific 
loading instructions are not addressed in the SCA T AER, as that is not the intent of the 
document. The SCA TAER references the SCA Handling and Operation Manual, WP 08-PT.l6, 
which does provide specific loading instructions, in Sections 2.4, on page 4-11, and in Section 
5.1. WP 08-PT.16 is also referenced on WTS drawing, 165-F-026. These references are 
provided to inform the shipper that the SCA must be loaded and closed in accordance with those 
specific instructions in order for a loaded SCA to be certified as a Type A Packaging. While 
changes to the SCA TAER are not deemed necessary, the Handling and Operation Manual will 
be revised to further instruct the shipper to securely fasten and position contents within the 30-
gallon internal payload container in a manner to prevent a significant increase in the level of 
radiation at the external surface of the SCA as a result of movement during transport. 

DOE References 

SCA Handling and Operation Manual, WP 08-PT.16 
WTS drawing, 165-F-026 

EPA Comment 2 

With regard to vibration testing, DOE asserts that because of the robust nature of the shielded 
container, it would meet the vibration testing requirement of 49 CFR 178.608. This requirement 
specifies that the waste package be tested on a vibrating table for 1 hour at a frequency that 
causes the shielded container to be raised above the table by about 0.063 in. DOE did not subject 

Rev. 4 Draft- Shielded Containers 7 SC&A- December 29, 2010 

:l 



a shielded container to vibration testing and, instead, based its compliance opinion on the 
following reasoning (WTS 2008, Section 4.2.5): 

The stiffness of the 3 in. thick lid and base, and the greater than 1 in. thick 
steel/lead/steel body sidewall is such that resonant frequencies would not be 
encountered during normal condition transport. The 15 closure bolts, when 
preloaded to the torque requirements referenced herein, would not loosen or 
otherwise be significantly affected by vibration conditions. Other miscellaneous 
components are either welded, press-fit, or otherwise secured in place and not 
significantly affected by vibration conditions and/or not critical components 
serving a containment or shielding function in the package. 

This quotation contains several unsupported statements including: 

• Resonant frequencies would not be generated 
• Properly torqued bolts would not be loosened by vibration 
• Press fit items would not be significantly affected by vibration 

DOE needs to provide the technical basis for these suppositions. 

DOE Response 

(1) Generally a resonant frequency of 500Hz or more is considered inconsequential to 
normal transport conditions. A simplified calculation as well as a finite element analysis 
(FEA) model both show that the lid has a resonant frequency of approximately 1 ,300Hz, 
which is therefore out of this range. 

(2) A calculation of the worst-case clamping load of the 15 closure bolts shows a force of 
88,000 lbs. This corresponds to 262 Gs of acceleration required to lift the lid. 

(3) The only two press fit items are protective plugs used to keep water from collecting in 
two areas, the filter port and the threaded lift interface holes. During transport, the SCA 
is required to have a DOT Type A compliant filter vent installed; therefore, the filter port 
plug is not used and is of no concern. The threaded lift interface holes are still plugged 
during transport, but only to prevent the collection of water or debris, since they are not 
part ofthe containment boundary (reference WTS drawing, 165-F-026-W1, see 
Section C-C). It should also be noted that for our intended use of the SCA, inside of a 
Type B package during transport, the container will not be exposed to the elements either. 

DOE Reference 

WTS drawing, 165-F-026 

EPA Comment 3 

In lieu of the physical stacking test required under§ 173.465(d), DOE performed an analytical 
calculation assuming that six containers were stacked on top of the target container, thereby 
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increasing the axial load by 20% above that specified in § 173.465( d). This axial load of 13,560 
lbs was assumed to be borne solely by the inner cylindrical shell of the shielded container. Using 
procedures documented in ASME Boiler and Pressure Vessel Code Case N-284-1, DOE 
calculated that the axial load would not cause buckling of the inner shell. However, NRC's 
current position on Code Case N-284-1 (NRC 2007) is that use of this case by licensees to 
evaluate canisters and transportation casks is permissible only if it has been reviewed and 
approved by NRC. Given NRC's concerns about the Case, DOE should demonstrate that the 
errata, misprints, recommendations, and errors identified in NRC 2007 do not unfavorably affect 
the T AER calculations. 

Reference 

NRC (U.S. Nuclear Regulatory Commission) 2007. ASME Code Cases Not Approved for Use. 
Regulatory Guide 1.193, Rev. 2. October 2007. 

DOE Response 

When analyzed by calculating the slenderness ratio (Le/r) of the geometry, the SCA has a ratio 
of 9.36, which is well below the limit for a geometry to be considered short and wide (Le/r<30). 
Therefore this geometry would be bounded by a normal axial stress calculation, which shows a 
safety factor to yield when loaded to 13,560 lbs of 19:1 against the outer shell, which has the 
smaller cross sectional area of the two shells. Therefore it is more than reasonable to assume that 
the design of the SCA is not affected by the regulatory stacking test by a large margin. 

It should also be noted that NRC Regulatory Guide 1.193 is specific to 10 CFR 50, which 
governs NRC-licensed "Nuclear Power Plants." Also, in the HalfP ACT SAR, Section 2.6. 7, 
ASME Code Case N-284 is specifically used and cited for the buckling calculations of the 
containment boundary of the HalfPACT, which is an NRC-approved and licensed Type B 
package. 

3.2.2 DOE Self-Certification Conclusions 

Based on review ofthe DOE self-certification activities and responses to EPA comments, SC&A 
concludes that DOE has met the self-certification requirements for SCAs. 

3.3 Safety Analysis 

Subsequent to EPA's letter ofDecember 7, 2007 (EPA 2007), discussions were held between the 
Agency and DOE to refine the safety analysis requirements. Based on these discussions, it was 
agreed that "the results oftypical Unreviewed Safety Question (USQ) analysis, written such that 
a technical reviewer without a nuclear safety background could more easily understand the safety 
analysis, will adequately address their [EPA's] concerns" (DOE 2010a). Based on this 
understanding, DOE provided four documents as being equivalent to the technical content of a 
typical USQ analysis: 

• Summary ofNuclear Criticality Safety Evaluation for Shielded Containers at the WIPP, 
WIPP-025 (DOE 201 Oa, Enclosure 3). 
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• WIP P Accident Analysis Calculations for Events Involving Releases from the Gamma 
Shielded Container, WIPP-031 (DOE 2010a, Enclosure 4). 

• Fire Analysis of the Shielded Container for the Waste Isolation Pilot Plant, Carlsbad, 
New Mexico, WIPP-032 (DOE 201 Oa, Enclosure 2). 

• A white paper entitled: Summary of the Safety Impact Analysis for the Lead Shielded 
Container (DOE 2010a, Enclosure 1). This paper summarizes the results from WIPP-
025, WIPP-031, and WIPP-032. 

Based on concerns that the original white paper did not adequately cover loss of lead shielding 
from a fire, DOE provided Summary of a Revised Safety Impact Analysis for the Lead Shielded 
Container Assembly in December 2010 (DOE 2010b). 

The safety analysis determined whether use of shielded containers would result in any changes to 
the radiation dose received by certain onsite workers or the maximally exposed offsite individual 
in various accident scenarios. The basis of comparison was the WIPP Documented Safety 
Analysis (DSA) that considered a variety of waste containers. The WIPP DSA evaluated fires, 
explosions, loss of confinement, direct radiation exposures, criticality, and externally initiated 
and natural phenomena. From these scenarios, DOE determined those that were applicable to 
shielded containers. 

Twenty-seven fire-related scenarios were determined to be applicable to shielded containers. Of 
these, DOE analyzed the worst-case fire scenarios and found that the worst-case scenarios for 
shielded containers had no greater consequences than scenarios already evaluated in the DSA. 
Since this was the case, DOE concluded that it was not necessary to evaluate the other selected 
fire scenarios, since the worst-case scenarios were bounding. The bounding scenario was a fire 
resulting in the loss of both the lead shielding and of the SCA's ability to physically contain 
waste. In its accident analysis, DOE calculated the radiation exposure of both the maximally 
exposed offsite individual (MOl) and an onsite worker, using the same process employed for 
other waste containers. It should be noted that direct gamma radiation exposure resulting from 
loss of lead shielding was not evaluated (DOE 201 Oa, Enclosure 2, Section 7.1). Because any 
fire would force workers to leave the immediate area, and because of the greater dose impact of 
inhaled radionuclides, the Preparation Guide for US Department of Energy Nonreactor Nuclear 
Facility Documented Safety Analyses (DOE 2006e, Appendix A, Section A.3) identifies the 
airborne pathway as being of primary concern for nonreactor nuclear facility safety. The DOE 
analysis of fire accidents is considered in detail in Appendix B of this document. 

Four criticality scenarios were considered for shielded containers. DOE determined that the 
possibility of nuclear criticality being achieved was incredible (i.e., had a probability of< 1 o-6 /yr 
of occurring). DOE also examined the probability of radiation exposure from surface 
contamination or from direct radiation and determined that the frequency of occurrence of such 
events was no greater for shielded containers than had been determined for other containers in 
the DSA. The shielded containers will have the same limits for Fissile Gram Equivalent (FGE) 
mass and Plutonium-Equivalent Curies as a 55-gallon drum containing CH TRU waste. These 
limits are set by the HalfP ACT Safety Analysis Report (DOE-CBFO 2008). Thus, there is no 
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increase in the quantity of transuranic radionuclides that could be released from a disruptive 
physical event. 

In summary, DOE concluded that the handling and emplacement of shielded containers does not 
increase the probability or consequences of any event considered in the DSA. Based on the 
review presented here, SC&A agrees with this conclusion. 

4.0 DOE JUSTIFICATION FOR USE OF SHIELDED CONTAINERS 

DOE's technical justification for the shielded container PCR was based, in part, on a special 
shielded container performance assessment (SCPA) designed to show that long-term 
performance of the repository was not significantly affected by the use of shielded containers 
(Dunagan et al. 2007). The SCP A involved five sequential steps, as quoted in the referenced 
document (Dunagan et al. 2007): 

(1) Evaluate WIPP P A baseline assumptions, models, and parameters to determine which are 
affected by the use of shielded containers 

(2) Develop an analysis design to incorporate necessary modifications to the baseline 
approach 

(3) Develop necessary parameters for the SCPA 

(4) Execute WIPP PA codes 

(5) Conduct an analysis of results, including a comparison with baseline predictions of long
term repository performance 

4.1 Evaluation of Impact of Shielded Containers on WIPP Baseline PA Assumptions 

In Step 1 of the SCP A, DOE considered nine components of the WIPP P A that might be affected 
by the PCR. DOE's list of components and their possible impact on PAis reproduced here as 
Table 3-1 (Dunagan et al. 2007, Table 6). Based on a detailed discussion of each item, DOE 
developed the SCPA modeling approach summarized in Table 4-2 (Dunagan et al. 2007, Table 
8). EPA has reviewed the basis for the modeling decisions and is in general agreement with the 
technical arguments presented by DOE. Further discussion of inventory changes is presented in 
Section 6 of this report, while a detailed discussion of chemical conditions is presented in 
Section 8. Codes used for the SCPA modeling are discussed in Section 5. 

Table 4-1: Components of WIPP PA that could Potentially be Affected by 
Shielded Containers 

Component Possible Implementation Issue 
Contents of waste materials Will the use of shielded containers affect the contents of waste materials 

and waste material mechanical properties? 
Emplacement and container materials Will the use of shielded containers affect the amount of steel and CPR 

materials associated with emplacement and container materials? 
Room closure Will the use of shielded containers affect room closure and the porosity 

of the waste areas? 
Chemical conditions Will the presence of lead in the shielded containers affect chemical 
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Table 4-1: Components ofWIPP PA that could Potentially be Affected by 
Shielded Containers 

Component Possible Implementation Issue 
conditions and actinide solubilities? 

Waste emplacement Will loading schemes and disposal schedules associated with the 
shielded containers present inconsistencies with the assumption of 
random waste emplacement? 

Repository temperature Will the use of shielded containers affect the repository temperature and 
heat distribution? 

Impact of waste location on release Will emplacement RH waste on the floor of disposal rooms make it 
mechanisms more/less accessible to release mechanisms? 

Impact of shielded container properties Will the physical characteristics of the shielded containers affect release 
on release mechanisms mechanisms? 
Location of RH waste streams Will the location ofRH waste streams, on the floor versus in the walls, 

affect normalized release from the repository? 

Table 4-2: SCPA Approach to Modeling Issues Listed in Table 4-1 

Component Possible Implementation Issue 
Contents of waste materials DOE does not propose to modify the waste materials that will be 

emplaced in the WIPP, so the SCPA will use the waste inventory and 
mechanical parameters from the CRA-2004 PABC, since they will not 
be affected by the use of shielded containers. 

Emplacement and container materials The SCPA will use the CRA-2004 PABC emplacement parameters for 
steel and CPR materials, since the small change to these quantities 
caused by the use of shielded containers will not significantly affect 
repository performance. 

Room closure The SCPA will use the CRA-2004 PABC porosity surfaces that were 
calculated with the Standard Waste Model, since repository performance 
is relatively insensitive to the structural rigidity of waste and waste 
containers. 

Chemical conditions Because the presence of lead is expected to have a generally beneficial 
effect on chemical conditions and decrease actinide solubilities, the 
SCPA will conservatively use the CRA-2004 PABC actinide solubilities 
that were calculated without explicitly including the effect of lead. 

Heterogeneity of waste emplacement The SCP A will assume that the stacks of CH and shielded containers are 
randomly distributed, since mean releases are insensitive to uncertainty 
in the spatial arrangement ofthe waste. 

Repository temperature The use of shielded containers does not affect any baseline assumptions 
pertaining to repository temperatures, so the SCP A will not make any 
modifications to these baseline assumptions. 

Impact of waste location on release The SCP A will assume that RH waste in shielded containers is 
mechanisms accessible to all release mechanisms. 

Impact of shielded container properties The SCP A will follow the baseline approach of assuming that all waste 
on release mechanisms containers instantly fail, so the SCP A conservatively will not take credit 

for the physical properties of the shielded containers. 
Location ofRH waste streams The SCPA will model RH emplacement with three scenarios: 

(1) All RH waste in the walls 
(2) All RH waste on the floor 
(3) Half of the RH waste in the wall and half of the RH waste on 

the floor 
These three scenarios will use a single, "average" RH waste stream. 
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Table 4-2: SCPA Approach to Modeling Issues Listed in Table 4-1 

Component Possible Implementation Issue 
One additional calculation will model all 77 individual RH waste 
streams on the floor. 

4.2 Modeling Scenarios 

The baseline selected for comparison with the SCPA is the Performance Assessment Baseline 
Calculation 2004 (PABC-2004), which was the most recent EPA-approved PA at the time the 
PCR was submitted. The PABC-2004 served as the basis for EPA's recertification ofthe WIPP 
in 2006. The P ABC-2004 results demonstrated that RH TRU waste, when emplaced in the walls 
of the disposal rooms, is a minor contributor to possible releases from the WIPP repository. For 
example, there is a 10% probability that total normalized releases from all waste will exceed 
8.86E-02 EPA units, while there is also a 10% probability that normalized releases from RH 
TRU waste will exceed 3.55E-04 EPA units (Dunagan et al. 2007, Table 5). Thus the impact of 
RH TRU waste on PA is more than two orders of magnitude less than that of CH TRU waste 
when RH waste is emplaced in the room walls. The PABC-2004 baseline is designated SCPA 
Scenario 1 by DOE. 

Since PABC-2004 has been issued, two additional major PAs have been completed by DOE
the 2009 Compliance Recertification Application PA (CRA-2009) and the Agency-mandated 
PABC-2009. EPA examined the documentation related to these two PAs as part of its 
recertification review and concluded in a November 18, 2010, Federal Register notice that the 
WIPP remained in compliance with the regulatory requirements. The mean CCDF developed for 
CRA-2009 shows a very slight increase in the mean normalized releases as compared to the 
PABC-2004 (DOE 2009d, Appendix PA, Figure PA-84). The CCDFs for PABC-2009 were 
marginally different from those for the CRA-2009, with total normalized releases being slightly 
lower at high probabilities and higher at low probabilities (Camphouse 201 0). Table 4-3 
compares the mean normalized releases from the three PAs: 

Table 4-3. Mean Total Releases from Various Performance Assessments 

Probability 
Performance Mean Total Release Release Limit 
Assessment (EPA Units) (EPA Units) 

0.1 PABC-2004 0.09 1 
0.1 CRA-2009 PA 0.1 1 
0.1 PABC-2009 0.09 1 

0.001 PABC-2004 0.60 10 
0.001 CRA-2009 PA 0.72 10 
0.001 PABC-2009 1.10 10 

Thus, it does not appear that more recent modeling renders the use of PABC-2004 as the 
shielded container analysis baseline as inappropriate. 

Since the exact quantity ofRH TRU waste that could be placed in shielded containers and meet 
the 200 mrem/hr surface dose rate criterion is uncertain, DOE chose a bounding approach for the 
SCPA in which all the RH TRU waste would be emplaced on the floors ofthe disposal rooms. 
This was designated as SCP A Scenario 2. SCP A Scenario 3 assumed that half of the RH TRU 
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waste would be placed on the disposal room floor in shielded containers and half would be in 
canisters placed in boreholes in the walls of the disposal rooms. 

DOE compared the mean CCDFs for Scenarios 2 and 3 against the PABC-2004 Baseline 
(Scenario I). The comparisons were made based on mean total releases and mean releases from 
cuttings and cavings, direct brine releases, and spallings releases separately. Differences among 
the three scenarios were essentially indistinguishable, based both on consideration of specific 
release mechanisms and total releases (Dunagan eta!. 2007, Figures 8, 9, IO, and II). Although 
the differences were very small, direct brine releases from Scenario 2 were slightly less than 
similar releases calculated in the PABC-2004. DOE attributed this slight difference to the fact 
that the conditional probability of a drilling intrusion hitting an excavated area, given that the 
intrusion was within the repository berm area, was less for Scenario 2, because the excavated 
area was smaller (i.e., less RH area in the walls ofthe disposal rooms). 

In Scenarios 1, 2, and 3, DOE assumed that all of the RH TRU waste was combined into a single 
composite waste stream. To test the significance of this assumption, DOE implemented Scenario 
4 that was similar to Scenario 2, except that all 77 waste RH TRU waste streams were treated 
individually. As in the PABC 2004, waste was assumed to be emplaced in a random, 
heterogeneous manner, because P A release mechanisms are insensitive to the spatial 
arrangement of emplaced waste (Hansen at al. 2004). DOE showed that there were no 
differences between the mean total releases for Scenarios 2 and 4 (Dunagan et al. 2007, Figure 
12). 
5.0 REVIEW OF SCPA CALCULATIONAL PROCEDURES 

The previous section described DOE's general approach to modeling the impacts of shielded 
containers on repository performance. In this section, we take a detailed look at the parameters 
used; the computer codes used, including their qualification; and the results obtained. The SCP A 
takes a bounding approach to assessing the impact of using shielded containers for the disposal 
of RH waste. The results of P ABC-2004 (Leigh et al. 2005) represent performance of the 
repository with all of the RH waste emplaced in the walls of the repository. The additional set of 
calculations that were performed for the SCP A assume that some fraction of the RH waste is 
placed on the disposal room floors in shielded containers and the remaining fraction is placed in 
the walls of the disposal rooms. To isolate the impact of the shielded containers onrepository 
performance, the SCPA is designed to deviate as little as possible from the PABC-2004. 

The SCPA analysis is intended to answer the following question: 

• How is long-term repository performance affected by emplacement of RH waste in 
shielded containers? 

As discussed in Section 4.I, the only baseline parameters and assumptions that DOE modified to 
represent the emplacement of RH waste in shielded containers were those parameters and 
assumptions related to the location ofRH waste. No other parameters or assumptions from the 
PABC-2004 were modified. Consequently, the only PA codes that DOE activated for the SCPA 
were those codes related to the execution of CCDFGF and EPAUNI. The CCDFGF code 
determines the consequences of the releases for the various scenarios, and EPA UNI calculates 
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radionuclide decay. These codes were rerun as necessary for the SCPA scenarios described in 
Section 4.2. 

The approach used for the SCP A is similar to that used for previous P A calculation sets. The 
SCPA begins with an analysis of the features, events, and processes (FEPs) that may or may not 
have a bearing on the performance of the repository. As discussed in Section 4.1, the use of 
shielded containers does not have any major impact on P A implementation, and no FEPs are 
affected. The "retained" FEPs are formulated into scenarios that are modeled. Scenarios are 
modeled using conceptual models that represent the physical and chemical processes of the 
repository. The conceptual models are implemented through a series of computer simulations 
and associated parameters that describe the natural and engineered components of the disposal 
system (e.g., site characteristics, waste forms, waste quantities, and engineered features). The 
computer simulations are developed from conceptual models. The results of the simulations 
quantify the magnitude and probability of potential releases of radioactive materials from the 
disposal system to the accessible environment over the 1 0,000-year regulatory period. 

The following subsections detail the approach that the SCPA used. 

5.1 Parameters 

The SCP A uses the same parameters and parameter values that were used in the P ABC-2004, 
except for a few constant parameters that are used only by the code CCDFGF for two of the three 
waste emplacement scenarios, as follows: 

• Scenario 2 - Placing all of the RH waste with the CH waste in the disposal area 

• Scenario 3 - Placing half of the RH waste with the CH waste in the disposal area, while 
half of the RH waste remains in the walls 

To evaluate these scenarios, the parameters that were changed are REFCON:FVW and 
REFCON:AREA_RH (Dunagan 2007). 

The parameter REFCON:FVW represents the fraction of the repository volume occupied by 
waste in the CCDFGF. In the PABC-2004, REFCON:FVW is set to 0.385 and is unitless 
(Kirchner 2007a). 

REFCON:FVW was calculated for the PABC-2004 by dividing the total volume of CH wastes, 
REPOSIT:VOLCHW, by the excavated storage volume of the repository, REFCON:VREPOS. 
Because the repository volume occupied by the waste will be different from that assumed in the 
P ABC-2004, DOE developed four new parameters to simulate the two scenarios described 
above. 

Two of the four new parameters represent the fraction of the repository volume occupied by 
waste. One of the new parameters, REFCON:FVW _ALLRH, represents the repository volume 
occupied by waste with all of the RH waste inventory volume included with the total CH waste 
volume on the repository floor. This parameter is calculated in a manner similar to 
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REFCON:FVW, but with the inclusion ofthe total volume ofRH wastes, and has a value of 
0.402. 

The second of the new parameters represents the repository volume occupied when half of the 
RH waste inventory volume is included with the total CH waste volume. This parameter is 
calculated in a manner similar to REF CON :FVW, but with the inclusion of half of the value of 
parameter REPOSIT:VOLRHW. This parameter, REFCON:FVW _HALFRH, has a value of 
0.394. 

The two remaining new parameters represent that area of RH waste disposal in the model 
CCDFGF called REFCON:AREA RH in the PABC-2004 simulations. The value for this 
parameter in the PABC-2004 is l.S76 x 104 m2 and is representative of all ofthe RH wastes in 
the wall of the repository (Helton 1996). This value is calculated by multiplying the expected 
number of canisters of RH wastes in the repository (8,000) by the footprint of an RH waste 
canister, 1.97 m2

, to determine the area of RH waste disposal (Helton 1996). 

The fourth parameter represents the area of RH waste disposal when all of the RH waste is 
included with the CH waste on the repository floors. This parameter is called 
REFCON:AREA NORH and has a value ofO. 

Table 5-1 lists the new parameters that were created for the SCPA and their values. These 
parameters were used in the place ofREFCON:FVW and REFCON:AREA_RH, since 
REFCON:FVW and REFCON:AREA_RH were calculated assuming that all RH waste would be 
placed in the walls. 

Table 5-l: Parameters Created for the SCPA 

Material Property Value (Units) Description 

REF CON FVW ALLRH 0.402 (none) 
Fraction of repository volume occupied by CHand RH 
waste in CCDFGF model (Scenario 2). 

REF CON FVW HALFRH 0.394 (none) 
Fraction of repository volume occupied by CH waste and 
half of total RH waste in CCDFGF model (Scenario 3 ). 
Area for RH waste disposal in CCDFGF model when all 

REF CON AREA NORH 0 (m2
) RH waste is included with CH waste on repository floors 

(Scenario 2). 
Area for RH waste disposal in CCDFGF model when half 

REF CON AREA HAFRH 7.880£+03 (m2
) of total RH waste is included with CH waste on repository 

floors _(Scenario 3). 

DOE presents the derivations of the new parameters in Dunagan (2007). The parameters are 
derived from simple mathematical relationships that were checked for validity during this review 
and found to be accurately calculated and reported. 

5.2 PA Computer Codes 

5.2.1 Latin Hypercube Parameter SampHng 

The LHS computer code is used to sample those P A parameters which are represented by 
distributions in order to account for subjective uncertainty. Three replicates of 1 00 vectors each 
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are used for the SCPA, as well as the identical random seed and parameter ordering from the 
PABC-2004 Latin hypercube sampling (LHS) calculations. Use of these random seeds and 
orderings results in identical sampled parameter values for parameters that are common to both 
the PABC-2004 and SCPA. Consequently, results from the SCPA can be compared with those 
from the PABC-2004 on a vector-by-vector basis. 

The SCP A uses the same sampled parameters that were used in the P ABC-2004, and the SCPA 
does not introduce any new parameters that need to be sampled. Thus, LHS was not re-run, and 
the SCPA uses the results from the PABC-2004 LHS calculations. These results are documented 
in Kirchner (2005). 

DOE's approach of keeping the random seed identical to the P ABC-2004 LHS calculations 
allows meaningful comparisons to be made between the resulting vectors. Otherwise, it would 
be difficult to differentiate between changes due to parameters sampled independently from 
those associated with the shielded container scenarios. 

LHS Version 2.41 was used to support the SCPA and PABC-2004. In January 2005, the LHS 
code was revised to Version 2.42 in order to describe the normal, lognormal, student, and 
logstudent distributions. These revisions to the code would not have impacted the SCPA results 
obtained with LHS 2.41. 

5.2.2 Inventory: EPAUNI 

Leigh et al. (2005) gives a comprehensive description of the inventory that was used for the 
PABC-2004. Modifications to this inventory to account for the use of shielded containers are 
described in Section 6. 

For the P ABC-2004, the code EPA UNI is used to calculate waste stream activities at a set of 
times (Fox 2005), and the results of these calculations are input to the CCDFGF code. The code 
is run once for CH waste streams and once for RH waste streams. The SCP A required three new 
sets ofEPAUNI calculations, as follows: 

(1) For Scenario 2, all waste streams (CHand the "average" RH) are included in a single 
EPA UNI calculation 

(2) For Scenario 3, all CH waste streams and half of the "average" RH waste stream are 
included in a single EPAUNI calculation 

(3) For Scenario 4, the 77 individual RH waste streams are included in a single EPAUNI 
calculation 

This review found that there are no other changes that should have been made to EPAUNI. The 
run control scripts in Appendix B of Dunagan et al. 2007 for EPAUNI were reviewed and found 
to be complete. Furthermore, an independent check on the placement of selected EPA UNI 
simulations into SNL' s Configuration Management System (CMS) was made during an onsite 
visit on August 6, 2008. 
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5.2.3 Salado Flow: BRA GFLO 

The two-phase flow code BRAGFLO simulates the brine and gas flow in and around the WIPP 
repository and incorporates the effects of disposal room consolidation and closure, gas 
generation, brine consumption, and inter-bed fracturing in response to gas pressure. The SCPA 
uses the PABC-2004 waste material parameters. In addition, the SCPA BRAGFLO calculations 
use the baseline porosity surface calculations from SANTOS. Thus, the presence of the shielded 
containers will not affect PABC-2004 BRAGLFO calculations. The SCPA uses PABC-2004 
BRAGFLO results documented by Nemer and Stein (2005). 

The new waste configuration may result in a baseline porosity surface that is different than that 
calculated with SANTOS and input into BRAGFLO for the PABC-2004. The impacts of waste 
containers with a higher rigidity than that of the Standard Waste Model used in the CCA was 
considered by both the Agency and DOE during the approval of supercompacted waste. Park 
and Hansen (2003) considered the impacts of incompressible containers on the results of PA. 
The rigidity of the containers was found to diminish room closure, resulting in higher porosities. 
These higher porosities would cause lower room pressures which, in tum, would result in smaller 
release volumes. Hansen et al. (2004) showed that the results ofPA are relatively insensitive to 
container rigidity, and that the Standard Waste model results in the highest repository pressures 
and releases. 

Therefore, although the BRAGFLO result may have been different if the rigidity of the shielded 
containers was reflected in the model, using the PABC-2004 approach for the SPCA would lead 
to conservative results. 

BRAGFLO Version 5.0 was used to support the SCPA and PABC-2004. In 2007, a number of 
changes were made to BRAGFLO from Version 5.00 to Version 6.00 in accordance with a paper 
by Hansen and Stein (2005), which describes changes that should be made to PA models to 
accommodate a more realistic evolution of the WIPP underground. The changes made to 
BRAGFLO included changes to the disturbed rock zone, brine availability, MgO precipitation, 
room closure, and formulations pertaining to the capillary pressure versus saturation, which 
impact the physical and chemical characteristics of the WIPP disposal rooms. These revisions to 
the code would not fundamentally change the SPCA results obtained with BRAGFLO 5.0. 

5.2.4 ActinideMobilization: PANEL 

Actinides mobilize in WIPP brines as dissolved species and species sorbed onto colloids as 
calculated with the PANEL code. The SCP A uses the P ABC-2004 actinide solubilities, so the 
presence of the shielded containers does not affect actinide mobilization calculations by PANEL 
from the PABC-2004. DOE uses the PABC-2004 PANEL results, documented in Gamer and 
Leigh 2005, for the SCPA. 

PANEL Version 4.02 was used to support the SCPA and PABC-2004. In April2005, PANEL 
was revised to Version 4.03 to allow setting the default panel brine volume via MA TSET. These 
revisions to the code would not have impacted the SCPA results obtained with PANEL Version 
4.02. 
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5.2.5 Salado Transport: NUTS and PANEL 

The WIPP radioisotope mobilization and decay code NUTS is used to simulate the transport of 
radionuclides through the Salado Formation. DOE maintains that the use of shielded containers 
will not affect PABC-2004 NUTS results, since the SCPA uses the PABC-2004 BRAGFLO 
results. The SCPA uses the PABC-2004 NUTS results, as documented in Lowry 2005. 

The DOE approach is reasonable, and no changes to NUTS for the SCPA appear to be 
warranted. 

NUTS Version 2.05A was used to support the SCPA and PABC-2004. In 2007, NUTS 2.05A 
was revised to NUTS 2.05C, where the format of the date and time was revised in order to avoid 
run-time errors, because the time argument of DATE_ AND_ TIME was too short. These 
revisions to the code would not have impacted the SCPA results obtained with NUTS 2.05A. 

Radionuclide transport to the Culebra for the E1E2 intrusion scenario (BRAGFLO scenario S6) 
is calculated by running the PANEL code in "intrusion mode" (PANEL_ INT). DOE indicates 
that the use of shielded containers does not affect P ABC-2004 PANEL_ INT results, since the 
SCPA uses the PABC-2004 BRAGFLO results. The PABC-2004 PANEL INT results used in 
the SPCA are documented in Garner and Leigh 2005. 

The DOE approach is reasonable and no changes to NUTS and PANEL for the SCPA appear to 
be warranted. 

5.2.6 Culebra Flow and Transport: MODFLOW and SECOTP2D 

SCP A Culebra flow and transport calculations are identical to PABC-2004 results, since DOE 
assumes that their conceptual models are not affected by the presence of shielded containers. 
DOE therefore uses the Culebra flow and transport results from the PABC-2004 for the SCPA. 
These results are documented in Lowry and Kanney 2005. 

This approach is reasonable and no changes to MOD FLOW and SECOTP2D for the SCPA 
appear to be warranted. 

SECOTP2D Version 1.41 was used to support the SCPA and PABC-2004. In 2005, SECOTP2D 
was revised to SECOTP2D 1.41 A to correct several formatting issues. These revisions to the 
code would not have impacted the SCPA results obtained with SECOTP2D 1.41. 

5.2.7 Spallings: DRSPALL 

Spallings volumes from a single borehole intrusion are calculated by DRSPALL at initial 
repository pressures of 10, 12, 14, and 14.8 MPa. Since the PABC-2004, as well as the SCPA, 
conservatively assumes that the shielded containers (and all others) instantaneously fail when the 
WIPP facility is closed, the presence of shielded containers will not impact either the waste 
material properties or the DRSPALL results. Thus, DOE uses the spallings results that were 
calculated by DRSP ALL for the PABC-2004 and documented in Vugrin 2005a for the SCPA. 
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The effect that placement of RH waste on the waste room floors has on spallings releases is 
addressed in the SCP A CCDFGF calculations (Section 5 .2.1 0). 

DRSPALL Version 1.0 was used to support the SCPA and PABC-2004. In January 2004, 
DRS PALL Version 1.0 was revised to DRS PALL 1.1 0, in which the following modifications 
were made: 

• Cosmetic changes 
• Bypassing the bounds checking 
• Changing the upper bound on the far-field stress from 15E+06 to 18E+06 to 

accommodate future initial conditions 

These revisions to the code would not have impacted the SCP A results obtained with 
DRSPALL 1.0. 

5.2.8 Cuttings and Cavings: CUTTINGS S 

The code CUTTINGS_ S has two major functions for WIPP P A: ( 1) calculation of cuttings and 
cavings volumes from a single borehole intrusion, and (2) interpolation of DRSPALL volumes to 
calculate spall volumes in the scenarios for drilling intrusions. Since the SCPA conservatively 
assumes that the shielded containers (and all others) instantaneously fail when the WIPP facility 
is closed, the presence of shielded containers will impact neither the waste material properties 
nor the cuttings and cavings volumes predicted in PABC-2004 CUTTINGS_S. Thus, DOE uses 
the PABC-2004 CUTTINGS_S results, documented in Vugrin 2005b, for the SCPA. The effect 
that placement ofRH waste in the waste rooms has on spallings and cuttings and cavings 
releases is addressed in the SCPA CCDFGF calculations (Section 5 .2.1 0). 

This approach is reasonable for the SCPA. 

CUTTINGS Version 5.04 was used to support the SCPA and PABC-2004. Since 2004, 
CUTTINGS has undergone a number of upgrades involving the removal of unneeded 
functionality in order to improve maintainability, changes to reduce the number of input files 
needed, and the determination of the radius of turbulent flow. The most recent version of 
CUTTINGS is 6.02. These revisions to the code would not fundamentally change the SPCA 
results obtained with CUTTINGS 5.04. 

5.2.9 Direct Brine Release: BRAGFLO DBR 

For the PABC-2004, BRAGFLO is run in the direct brine release (DBR) mode 
(BRAGFLO _ DBR) to calculate the volumes of brine in DBRs. DOE assumes that since the 
SCPA uses the PABC-2004 BRAGFLO and CUTTINGS_ S results, the presence of shielded 
containers will not impact the DBR results. Therefore, the SCPA uses the BRAGFLO_DBR 
results from the PABC-2004. These results are documented in Stein et al. 2005. 

This is a reasonable approach, and no changes to BRAG FLO_ DBR for the SCPA appear to be 
warranted. 
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5.2.10 CCDF Construction: CCDFGF 
I 

The code CCDFGF assembles the release estimates from all other components of the WIPP P A 
system to generate CCDFs of releases. In doing so, the code incorporates the stochastic 
uncertainty associated with drilling events. Stochastic uncertainty pertains to unknowable future 
events, such as intrusion times and locations that may affect repository performance, and is 
treated by generating random sequences of future events. 

The new emplacement scheme that would be used for RH waste in shielded containers affects a 
few of the stochastic variables used in CCDFGF calculations. For example, the probability of 
intruding RH waste will be affected by the new emplacement scheme. Thus, DOE re-evaluated 
all of the parameters and stochastic variables used by CCDFGF for the SCP A to determine if 
they would be affected by the emplacement of shielded containers, and appropriate changes were 
included in the SCPA. The SCPA includes three new sets ofCCDFGF calculations using 
revised parameters. One set of calculations was completed for each of the emplacement 
scenarios that are discussed in Section 4.2 and above. This review found that there are no other 
changes that should have been made to CCDFGF. The run control scripts in Appendix B of 
Dunagan et al. (2007) for CCDFGF were reviewed and found to be complete. Furthermore, an 
independent check on the placement of selected CCDFGF simulations into SNL's CMS was 
made during an onsite visit on August 6, 2008. 

CCDFGF Version 5.0A was used to support the SCPA and PABC-2004. In June 2004, the code 
was changed from Version 5.0A to Version 5.01 to reflect changes involving the confidence 
intervals assigned to the drilling rate that were changed from 90% to 99.5%. The most recent 
version of the code, however, was issued in December 2004 (Version 5.02). This new version 
includes changes to the Function FindSeries (i.e., a block in the IF-THEN-ELSE construction 
was removed and a check is made within the remaining block to ensure that 0 is never returned). 
These revisions to the code would not have impacted the SCPA results obtained with CCDFGF 
5.0A. 

5.3 P A Results 

The PABC-2004 results represent the repository performance using baseline assumptions and 
parameters (Scenario 1 ). DOE compared the results of SCP A Scenarios 2 and 3 with the P ABC-
2004 results to assess the potential impacts of shielded containers on repository performance. 
The results from the SCP A Scenarios 2 and 4 were compared to assess the sensitivity of the 
explicit representation of individual waste streams on releases. For each set of comparisons, 
DOE evaluated the CCDFs generated from the modeling studies. 

DOE presents total normalized releases for the SCPA scenarios, with a discussion of the cuttings 
and cavings, spallings, and direct brine releases (Dunagan et al. 2007). Specifically, the mean 
CCDFs for Replicate 1 of these release mechanisms are presented. The releases through 
groundwater transport for all scenarios were found to be insignificant, as in the PABC-2004. 

DOE ran SCP A Scenario 2 for three replicates, while Scenarios 3 and 4 were run for one 
replicate. DOE asserts that the trends observed for Replicate 1 comparisons hold for Replicates 
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2 and 3, as well, so they are not shown. The mean CCDFs for Replicates 2 and 3 of Scenario 2, 
however, are shown in Appendix A of Dunagan et al. 2007. 

DOE's results from SCPA Scenarios 2 and 3 are compared to the PABC-2004 results in 
Section 5.3 .1 below. These scenarios were modeled to determine if the packaging of RH waste 
in shielded containers affects baseline estimates of releases. In Section 5.3.2, DOE's comparison 
for SCP A Scenarios 2 and 4 is discussed, indicating whether the explicit representation of RH 
waste streams yields significantly different results from calculations that model RH waste with a 
single composite waste stream. 

5.3.1 Comparison of Scenarios 2 and 3 to the PABC-2004 

The results of the SCP A Scenario 2 represent the long-term repository performance when all of 
the RH waste is placed in shielded containers on the floor of the repository. The results of the 
SCP A Scenario 3 represent the long-term repository performance when half of the RH waste is 
placed in shielded containers on the floor of the repository and the remaining half is placed in 
canisters in the walls ofthe repository. When SCPA Scenarios 2 and 3 are compared to the 
results from PABC-2004, the effects of the location of the RH waste can be evaluated. 

As part of this review, a visual comparison was made of the mean CCDFs for total cuttings and 
cavings, spallings, and DBR normalized releases for Replicate 1 of SCP A Scenarios 2 and 3 with 
those from the PABC-2004. This comparison found that the means are virtually 
indistinguishable between SCP A scenarios and the baseline. In addition, the horsetail plots for 
Scenario 2, Replicate 2 of the SCP A, were visually compared with Replicate 2 of the PABC-
2004 (Vugrin and Dunagan 2005). The overall distributions were comparable, indicating higher 
percentile values for the distributions were similar. 

DOE indicates that the mean DBR CCDFs have no significant differences between SCPA 
scenarios and the PABC-2004. Based upon Figure 5-1 (from Dunagan et al. 2007), this assertion 
also appears to be supported. However, as shown in that figure, the mean DBRs for SCPA 
Scenario 2 are consistently the smallest, and the mean DBRs for the PABC-2004 are consistently 
the largest, but the differences are minor. 

The frequency and magnitude of DBRs are typically highest when a brine pocket has previously 
been intruded, since the additional brine that enters the repository in these scenarios generally 
results in high pressures and brine saturations, conditions leading to DBRs. Thus, DOE explains 
the trend in DBRs by evaluating the probability ofhitting a brine pocket. Given that an intrusion 
intersects the berm area, the conditional probability that a borehole penetrates a Castile brine 
pocket is the product of two factors: (1) P(EIB), the conditional probability that the excavated 
area is intruded given that the berm area is intersected, and (2) the sampled GLOBAL:PBRINE 
value. The PABC-2004 and SCPA scenarios used identical sampled GLOBAL:PBRINE values, 
so the trend in mean DBRs is caused by the differences in P(EIB). P(EIB) is defined to be the 
sum of the RH and CH excavated areas, divided by the berm area as shown below. 

P( E I B)= CH Area ~RH Area 
' Be1m Area 
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Since the PABC-2004 has the largest RH area, the probability of intersecting a brine pocket 
(when the berm area is intersected} is higher than for Scenarios 2 and 3 and, consequently, the 
PABC-2004 model resulted in the largest mean DBRs. Similarly, SCPA Scenario 2 had the 
lowest DBRs, since that calculation used the smallest RH area. 

DOE also indicates that even though the PABC-2004 had the largest mean DBRs at all 
probabilities, the difference between the DBRs for the PABC-2004 and the SCPA scenarios was 
still extremely small and not large enough to discernibly impact mean total releases. 

DOE satisfactorily explains the differences between the various scenarios, and their assertion 
that the differences are small is supported by the results presented in Figure 5-1. 
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Figure 5-l: Mean DBRs from SCPA Scenarios 2 and 3 and PABC-2004, Replicate 1 

(Dunagan et al. 2007) 

5.3.2 Comparison of Scenarios 2 and 4 to the PABC-2004 

DOE compares the results of the SCP A Scenario 2 and Scenario 4 to determine the impact on 
releases when RH waste is modeled with two different approaches. SCP A Scenario 2 
calculations use a single composite RH waste stream to represent all RH waste streams, while 
SCPA Scenario 4 calculations explicitly represent all of the 77 individual RH waste streams. 
There are no other differences between the two calculations. 
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The total normalized releases for SCPA Scenarios 2 and 4, Replicate 1, are compared in Figure 
5-2. DOE concludes that modeling the use of shielded containers with explicit representation of 
all 77 individual RH waste streams caused no differences of practical significance on the mean 
releases. 

DOE's conclusion is supported by the results presented in Figure 5-2, in which the mean total 
releases for each of the scenarios are virtually indistinguishable from one another. 
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Figure 5-2: Mean Total Releases from SCPA Scenario 2 and Scenario 4, Replicate 1 

(Dunagan eta!. 2007) 

5.3.3 Deviations from Analysis Plan AP-135 

Prior to conducting the SCPA, DOE prepared analysis plan AP-135 documenting the proposed 
modeling studies (Dunagan and Vugrin 2007). DOE made four deviations from AP-135. One 
deviation was the container design, where the thickness of the steel lid and bottom were 
increased from 2.75 in to 3 in. This change was captured in the steel estimates (Crawford and 
Taggart 2007). 

The second deviation from AP-135 was the addition of calculations to assess the impact of RH 
waste on releases. DOE reran CCDFGF using the PABC-2004 files (Leigh eta!. 2005) with the 
fraction of repository volume occupied by waste (REF CON :FVW) set equal to zero. By setting 
this parameter equal to zero, the contributions from cuttings, cavings, and spallings releases from 
CH waste were eliminated from the total release results. This allowed DOE to evaluate the 
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impact of the RH waste on total releases, because the current baseline (PABC-2004) only 
attributes RH cuttings releases to the total release results. Therefore, the cuttings output of this 
set of calculations represents the total releases from RH waste. 

The third deviation from AP-135 is that additional qualified codes that were not explicitly called 
out in AP-135 were used in the SCPA calculations (Table 5-2). DOE used these additional codes 
to capture the parameter changes that were required for the analysis. 

The fourth deviation pertains to DOE's consideration of several changes to the WIPP PA 
technical baseline, as described in AP-132 (Vugrin and Nemer 2007). The Shielded Container 
Analysis Plan (AP-135) indicates that the DOE intended to submit a PCR to the EPA that would 
contain a set of modifications to WIPP PA models and parameters that the DOE would like to 
include in the WIPP PA technical baseline. DOE performed those calculations, but does not 
present the results. DOE has decided not to continue with the peer review of the proposed P A 
changes. 

5.4 Software 

The SCPA was performed using the same codes used in the previous compliance performance 
calculations (i.e., PABC-2004) and listed in Table 5-2. These codes were executed on the WIPP 
PA Alpha Cluster, which is described in Table 5-3. 

The verification, testing, and documentation of all of these codes have been conducted during 
previous reviews and found to be adequate (TEA 2005). 

Additionally, commercial off-the-shelf software, such as MATHEMA TICA®, MA TLAB®, 
MA THCAD®, Excel®, Access®, Grapher®, or Kaleidagraph®, running on MS Windows XP®
based PC workstations may be utilized. 

Table 5-2: Computer Codes Used for SCPA 

Code Version Build Date Executable 
CCDFGF 5.02 13-DEC-2004 CCDFGF QB0502.EXE 

EPAUNI 1.15A 03-JUL-2003 EPAUNI QA0115A.EXE 
PRECCDFGF 1.01 07-JUL-2005 PRECCDFGF QA010l.EXE 
POSTLHS 4.07A 25-APR-2005 POSTLHS QA0407A.EXE 
MATSET 9.10 29-NOV-2001 MATSET QA0910.EXE 

GENMESH 6.08 31-JAN-1996 GM PA96.EXE 

Table 5-3: WIPP P A Alpha Cluster 

Node Hardware Type CPU Operatine; System 
CCR HP AlphaServer ES45 Model 2 AlphaEV68 Open VMS 8.2 
TDN HP AlphaServer ES45 Model 2B AlphaEV68 Open VMS 8.2 
BTO HP AlphaServer ES40 AlphaEV68 Open VMS 8.2 
CSN HP AlphaServer ES40 AlphaEV68 Open VMS 8.2 
GNR HP AlphaServer ES47 Alpha EV7 Open VMS 8.2 
MC5 HP AlphaServer ES47 AlphaEV7 Open VMS 8.2 
TRS HP AlphaServer ES4 7 AlphaEV7 Open VMS 8.2 
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I TBB I HP AlphaServer ES47 I Alpha EV7 I Open VMS 8.2 

5.5 Applicable QA Procedures 

A review of the applicable WIPP QA procedures was conducted and is summarized below. 

• Analyses will be conducted and documented in accordance with the requirements ofNP 
9-1, Analyses. 

A review of the documents relevant to NP 9-1 was conducted and we found that the 
appropriate procedures were followed, thereby meeting the NP 9-1 requirements 
(Dunagan et al. 2007, Long 2007). 

• All software used will meet the requirements laid out in NP 19-1, Software Requirements 
and NP 9-1, as applicable. 

A previous EPA review of the software concluded that the requirements ofNP 19-1 were 
met for each ofthe codes used to support SCPA (TEA 2005). 

• The analyses will be reviewed using NP 6-1, Document Review Process. 

Documentation of the review process was examined and found to be appropriate and 
consistent with NP 6-1 requirements (Kirchner 2007b and 2007c, Chavez 2007a and 
2007b, Moo Lee 2007a and 2007b, Fox 2007, Trone 2007, and Clayton 2008). 

• All required records will be submitted to the WIPP Records Center in accordance with 
NP 17-1, Records. 

During a site visit on August 6, 2008, the records were reviewed and found to be properly 
archived in the WIPP Records Center in accordance with NP 17-1. 

• New and revised parameters will be created as discussed in NP 9-2, Parameters. 

A review of the documents relevant to the parameter development was conducted and 
found that the procedures followed satisfactorily met NP 9-2 (Dunagan 2007, Chavez 
2007a, Moo Lee 2007a, and Chavez 2007b). 

6.0 IMPACT OF WASTE INVENTORY 

As was discussed in Section 4 of this report, DOE made a bounding assessment to be used in the 
PA for the PCR that all of the RH TRU waste would be placed in shielded containers on the 
disposal room floor, rather than in canisters in the boreholes in the room walls. Estimates of the 
resulting inventory changes were made based on the assumption that all RH TRU waste was 
packaged in shielded containers. 
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The PCR will have no impact on the inventory of radionuclides contained in the RH TRU waste. 
The only difference is that some portion of the RH TRU radioactivity will be emplaced on the 
disposal room floor, rather than in boreholes in the walls of the disposal rooms. However, the 
quantities of lead, steel (iron) and cellulosics, plastics, and rubber (CPR) will be affected. An 
estimate of the quantities of these materials, based on the assumption that all ofthe RH TRU 
waste is emplaced in shielded containers, was developed by Crawford and Taggart (2007). Their 
estimates are summarized in Table 6-1, together with comparable estimates from the 2004 
PABC-2004 (Leigh et al. 2005, Table 12), the 2007 Baseline Inventory (ATWIR 2007), and the 
2008 Baseline Inventory6 (A TWIR 2008). From Table 6-1, it can be seen that the PCR would 
add more lead, steel, and CPR to the WIPP inventory than included in any of the three reference 
inventories. 

Table 6-1: Estimates of Quantities of Steel, Lead and CPR in RH TRU Waste Packaging 
and Emplacement Materials 

Based on PCR 
Based on PABC-2004 

Based on 2007 Inventory Based on 2008 Inventory 
Inventory 

Material 
Packaging Emplacement Packaging Emplacement Packaging Emplacement Packaging Emplacement 

(kg) (kg) (kg) (kg)• (kg) (kg) (kg) (kg) 
Lead 2.70E07 0 2.97E06 0 3.82E04 0 2.48E04 0 
Steel 2.56E07 0 3.82E06 0 4.32E06 0 4.46E06 0 
Cellulosics 0 2.40E04 0 0 0 0 0 0 
Plastics 1.13E05 4.29E05 2.19E04 0 7.79E04 0 9.91E04 0 
Rubber 0 0 0 0 0 0 0 0 
a - All emplacement matenals rdentrfied m Lergh et a!. 2005 assumed to be assoc1ated w1th CH TRU waste. 

However, these inventory increases must be examined from the perspective of the total quantities 
of each material associated with both RH TRU and CH TRU waste, not just those associated 
with RH TRU packaging and emplacement materials. The PABC-2004 inventory provides an 
appropriate basis for comparison, since the PABC-2004 CCDFs are used as the baseline for 
comparison with the SCPA CCDFs. Details from the PABC-2004 are included in Table 6-2 
(Leigh eta!. 2005). Material densities are converted to masses, assuming a volume of 
1.685E05 m3 for CH-TRU waste and a volume of 7 .079E03 m3 for RH TRU waste. 

6 This inventory is also documented in PAIR 2008 and was used in the PABC-2009. 
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Table 6-2: Masses of Selected Materials in the P ABC-2004 Inventory 

CH Waste RH Waste Total 
Material Density Mass Density Mass Mass 

(kg/m3
) (kg) (kg/m3

) (kg) (kg) 

Steel in Waste 110 1.85E07 59 4.18E05 1.89E07 

Cellulosics in Waste 60 1.01E07 9.3 6.58E04 1.01E07 

Rubber in Waste 13 2.19E06 . 6.7 4.74E04 2.24E06 

Plastics in Waste 43 7.24E06 8.0 5.66E04 7.30E06 

Lead in Waste 1so• 2.53E07 743 5.24E05 2.58E07 

Steel in Packaging 170 2.86E07 540 3.82E06 3.24E07 

Cellulosics in Packaging 0 0 0 0 0 

Rubber in Packaging 0 0 0 0 0 

Plastics in Packaging 17 2.86E06 3.1 2.19E04 2.88E06 

Lead in Packaging 0.013 Negligible 420 2.97E06 2.97E06 

Cellulosics in Emplacement - 2.07E05 - 0 2.07E05 

Plastics in Emplacement - 1.48E06 - 0 1.48E06 
a- Assumes that "lead/cadmmm" waste stream IS all lead (Crawford 2005). 

From Table 6-2, it can be calculated that the total steel mass in the PABC-2004 inventory is 
5.14E07 kg. If all of the steel in the RH packaging (3.82E06 kg) were replaced by an amount of 
steel assuming that all of the RH waste was packaged in shielded containers (2.56E07 kg per 
Crawford and Taggart 2007, Table 8), the net increase in steel inventory would be 2.18E07 kg 
(2.56E07- 0.38E07) and the total steel inventory would be 7.32E07 kg (5.14E07 kg+ 
2.18E07 kg), an increase of 42%. 

Similar results for other materials of interest are summarized in Table 6-3. Data in columns 2 
and 3 are derived from Table 6-2; data in column 4 are taken from Table 6-1; data in column 5 
are the differences between columns 3 and 4; data in column 6 are the sum of columns 2 and 5; 
and column 7 results are obtained by dividing data in column 5 by those in column 1. It is clear 
from Table 6-3 that large increases in the masses of steel and lead will result from the PCR, but 
that the increase in the total CPR mass is only about 2%. 

Table 6-3: Increase in Mass of Steel, Lead, and CPR Materials Used in PCR as 
Compared to P ABC-2004 

RH Mass RH Mass 
Change in Mass 

Increase in Total Mass 
in P ABC-2004 inPCR 

PCR vs. P ABC-
Total PCR Mass PCR Material in PABC- 2004 

2004 (kg) 
Pack/Emplace Pack/Emplace 

Pack/Emplace 
Mass (kg) vs. PABC-

(kg) (kg) 
(kg) 

2004 (%) 

Steel 5.14E07 3.82E06 2.56E07 2.18E07 7.32E07 42 
Lead 2.88E07 2.97E06 2.70E07 2.40E07 5.28E07 83 
Cellulosics 1.04E07 0 2.40E04 2.40E04 1.04E07 0.23 
Plastics 1.17E07 2.19E04 5.42E05 5.20E05 1.22E07 4.4 
Rubber 2.24E06 0 0 0 2.24E06 0 
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The very small increase in CPR is of no consequence, because DOE adjusts the amount of MgO 
added to the disposal rooms to maintain a constant MgO Excess Factor of 1.2 (Reyes 2008). 
This procedure ensures that sufficient MgO is available to sequester all C02 generated by 
microbial degradation of CPR. 

Comparable data to that in Table 6-2 are included in Table 6-4 for the PABC-2009 inventory. 

Table 6-4: Masses of Selected Materials in the P ABC-2009 Inventory 

CHWaste RH Waste Total 
Material Density Mass Density Mass Mass 

(kg/m3
) (kg) (kg/m3

) (kg) (kg) 

S tee! in Waste 81 l.36E07 170 1.20E06 1.48E07 

Cellulosics in Waste 40 6.74E06 22 1.56E05 6.90E06 

Rubber in Waste 5.6 9.44E05 6.6 4.67E04 9.91E05 

Plastics in Waste 38 6.40E06 28 l.98E05 6.60E06 

Lead in Waste 150a 2.53E07 74a 5.24E05 2.58E07 

Steel in Packaging 190 3.20£07 630 4.46E06 3.65E07 

Cellulosics in Packaging 5.1 8.59£05 0 0 0 

Rubber in Packaging 0 0 0 0 0 

Plastics in Packaging 16 2.86E06 14 9.91£04 2.96E06 

Lead in Packaging 0.0 0 3.5 2.48E04 2.48E04 

Cellulosics in Emplacement 1.34 2.26E05 - 0 2.26E05 

Plastics in Emplacement 6.59 1.11£06 - 0 1.11E06 
a- Assumes that "lead/cadmmm" waste stream IS all lead (Crawford 2005). 

From Table 6-4, it can be calculated that the total steel mass in the PABC-2009 inventory is 
5.13E07 kg, a value virtually identical with 5.14E07 kg for PABC-2004. No new data were 
available for lead in the waste, so the same estimate was used as in Table 6-2. As will be 
discussed in Section 8, the presence of iron and lead in the repository is expected to have a 
beneficial effect by contributing to the establishment and maintenance of reducing conditions. 
Consequently, any incremental changes associated with the PAIR 2008 inventory used in the 
PABC-2009 were not evaluated further. 

As part of this review, the inventory-related data in Crawford and Taggart 2007 and Dunagan 
et al. 2007 were examined. The inventory data and calculations in Sections 4 and 6 of Crawford 
and Taggart 2007, including data in Tables 4, 5, 6, 7, and 8, were verified and traced to their 
sources. The inventory data in Dunagan et al. 2007, particularly in Sections 3.1.2 and 3.1.4.1 of 
that report, were similarly examined and verified. 

7.0 RADIOLOGICAL CHARACTERIZATION OF CANDIDATE WASTE STREAMS 
FOR SHIELDED CONTAINERS 

Due to the fact that the dose rate would be limited to 200 mrem/hr on the surface of shielded 
containers, not all of the RH TRU waste streams identified in DOE/TRU-2006-3344 (DOE 
2006c) could be packaged in shielded containers. DOE (i.e., Los Alamos National Laboratory-
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Carlsbad Operations, or LANL-Carlsbad) performed a scoping analysis (Crawford and Taggart 
2007) to estimate which of the RH TRU waste streams are potential candidates for disposal in 
shielded containers. The final determination as to which RH TRU waste would actually be 
packaged in shielded containers would be made based upon the measured surface dose rate once 
the waste has been placed inside the container. The DOE analysis is for planning purposes only. 

For the scoping analysis, LANL-Carlsbad focused only on the gamma component ofRH TRU 
waste, and ignored any neutron contribution to the surface dose rate. This is appropriate for this 
level of scoping, as the neutron dose contribution to the total surface dose rate is expected to be 
small. For example, DOE 2006b, Section 2.4.1.2, states that, "The shielding [for the hot cell 
complex] is designed for an internal gamma surface dose rate of 400,000 Rem/hr and for an 
internal neutron surface dose rate of 45 Rem/hr." In other words, the expected neutron dose rate 
is only about 0.01125% ofthe total estimated dose. A similar statement was made in the WIPP 
technical basis for external dosimetry (Bradley et al. 1993): 

The neutron component of the total external radiation exposure for RH TR U is 
expected to be a small percentage of the total gamma exposure. If one looks at 
the ratio of the maximum neutron dose rate to the maximum total allowed dose 
rate (270 mrem/hr per 1,000,000 mrem/hr), the expected neutron dose rate is only 
0. 02 7% of the total estimated dose. (See discussion in Section 6.3 below). 

Since (1) the scoping analysis is limited to photon/gamma rays, (2) the shielded containers have 
a simple cylindrical geometry, and (3) the container walls are sufficiently thick to shield any 
weak gamma rays (i.e., Bremsstrahlung is not a concern), this analysis is ideally suited for the 
point-kernel analysis method used by MicroShield®: 

7.1 MicroShield® Quality Assurance 

MicroShield® is a comprehensive photon/gamma ray shielding and dose assessment program 
that is widely used for designing radiation shields.7 It was originally developed by Grove 
Engineering, which was acquired by Areva NP (formerly Framatome ANP, Inc.). MicroShield is 
an enhanced adaptation of ISOSHLD II, a proven mainframe gamma shielding code developed at 
Pacific Northwest Laboratory (PNL) in the mid-1960s. 

On file at the LANL-Carlsbad records center are (1) LOC-MIC-01, Rev. 0, MicroShield 6 
Requirements Memorandum, (2) LOC-MIC-02, Rev. 0, MicroShield Verification & Validation 
Report, supplied by Grove Engineering, and (3) LOC-MIC-03, Rev. 0, MicroShield 6 User's 
Manual, also supplied by Grove. The LANL-Carlsbad records center also has the Installation 
and Checkout forms (QP19-2-2) that document the installation ofMicroShield on two computers 
(PN1164783 and PN1165337), including the successful results running each ofthe 24 test cases 
on each computer. Each of these documents is also available in the Compliance Recertification 
Electronic Library (CREL), and have been reviewed and found to be acceptable. 

7 To avoid redundancy, the registered trademark symbol® is not included with subsequent references to 
MicroShield, but is understood as included. 
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Additionally, Document Review Forms (DRF) are completed whenever a problem or error 
occurs during the MicroShield (or any other software) installation. Presently, there are nine 
MicroShield-related DRFs on file at the LANL-Carlsbad records center. A check of these DRFs 
during a visit to the LANL-Carlsbad records center found them to be properly implemented. 

7.2 MicroShield Dimensions 

Figure 7-1 shows a schematic ofthe RH TRU waste shielded container (Day 2008). It has been 
designed to hold a single 30-gallon drum having outside dimensions consistent with those of a 
55-gallon drum. For comparison purposes, the dimensions ofDOT-17C 30-gallon and 55-gallon 
drums are given in Table 7-1. 

Source: Day, 2008 

Figure 7-1: Shielded Container 

Table 7-1: DOT-17C Drum Dimensions 

Dimension 
30-gallon drum 55-gallon drum 

Interior Exterior Interior Exterior 
Height (in) 28.0 29.5 33.25 35.00 
Diameter (in) 18.0 20.0 22.25 24.00 
Source: DOE 1996 

Table 7-2 gives the dimensions LANL used in MicroShield, and indicates that LANL has 
slightly over-estimated the radius of a 30-gallon drum, resulting in a drum volume closer to 
35 gallons. The effect of this on the MicroShield analysis is two-fold. First, the larger radius 
would place the source nearer to the dose receptor, thereby tending to slightly increase the 
calculated dose. Second, since a 1-Ci source was specified for each MicroShield analysis, the 
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larger volume would result in a reduced concentration, thereby slightly decreasing the calculated 
dose. In reality, it is unknown where the source would be inside the 30-gallon drum, and that 
uncertainty would be much larger than any uncertainty introduced by this slight overestimate of 
the radius. 

Table 7-2 also indicates that the distance to the dose point was slightly shorter (i.e., 
conservative), when compared to the distance estimated by SC&A. 

Table 7-2: MicroShield Dimensions 

Parameter LANL SC&A 

30-gallon drum Dimensions 

Height (in) 27.7 28 

Radius (in) 9.6 9 

Volume (in3
) 8,092 7,125 

Volume (gal) 35.03 30.85 

Shielded Container Dimensions 

Diameter (in) 20.4375 N/A 

Height (in) 29.75 N/A 

Side Dose Point Distance (in) 

Waste 9.645 9.000 

Air 0.542 1.219 

Steel 0.188 0.188 

Lead 1.000 1.000 

Steel 0.125 0.125 

Total 11.50 11.53 

Top Dose Point Distance (in) 

Waste 27.69 28.00 

Steel 3.00 3.00 

Air 1.06 1.75 

Total 31.75 32.75 

LANL Source: Crawford and Taggart 2007, page 27 

7.3 RH TRU Significant Radionuclides 

The WIPP RH TRU waste streams contain approximately 126 radionuclides (DOE 2006c). 
Rather than perform the MicroShield analysis for each radionuclide, LANL decided to limit the 
analysis to only those radionuclides that have a significant contribution to the dose, either 
because of their relative abundance in the waste and/or because they are significant 
photon/gamma ray emitters. 

LANL used 'gamma factors' from the "Radiological Health Handbook" (Shleien 1992) to 
determine which radionuclides to include in their MicroShield analysis. This resulted in the list 
of 14 radionuclides given in Table 7-3, taken from INV-SAR-08, Table 3 (Crawford and Taggart 
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2007). Rather than repeat the LANL calculations, it was decided to rank the radionuclides based 
on information provided in Federal Guidance Report No. 12 (FGR 12) (Eckerman and Ryman 
1993). 

FGR 12, Table A.l, presents (along with other data) the average photon energy (MeV) per 
nuclear transformation. The Table A.1 photon energy was used to rank the 126 RH TRU 
radionuclides, with the resulting rankings shown in column 3 of Table 7-3 for the same suite of 
radionuclides as initially selected by LANL. The relative rankings were based on the product of 
the average photon energy and the curie density from DOE 2006c, Table 32. 

Table 7-3: Significant RH TRU Radionuclides 

Nuclide 
Curies per Energy 

Neutron* 
200 mrem/hr:;: Rank 

Cs-137 2.0 1 
Co-60 0.12 2 
Eu-152 0.39 _., 

.) 

Eu-154 0.29 4 

Am-241 208,855 5 

Cs-134 0.64 6 
Cm-247 10 9 
Pu-238 2,855,368 10 
Pu-240 9,365,050 11 

Cm-244 697,800 13 

Pu-243 1,396 17 
Cm-243 213 28 
Th-229 4,435 39 
Pu-239 151,240 97 . 
• Source: Crawford and Taggart 2007, Table 3 
*Source: DOE 2006c, Table 5.1 

No 

No 

No 

No 

Yes 

No 

No 

Yes 

Yes 

Yes 

No 

Yes 

No 

Yes 

RH/CH Ratio 

1.4x Lower 

15.9x Lower 

2.5x Lower 

4.Ix Higher 

29.6x Higher 

3.2x Higher 

4.6x Lower 

Using the photon energy ranking, 10 ofthe same 14 radionuclides would be selected as 
significant. The four LANL significant radionuclides not selected by the FGR 12 photon energy 
ranking were Pu-243, Cm-243, Th-229, and Pu-239. The four radionuclides selected by the 
FGR 12 photon energy ranking, but not included as significant by LANL, were Eu-155 (7), 
Tl-208 (8), Bi-212 (12), and Sb-125 (14). As will be discussed subsequently, additional 
MicroShield runs were made to determine the significance of the four radionuclides identified by 
the FGR 12 photon energy ranking. 

Table 7-3 also shows which of the 14 LANL-identified significant radionuclides are neutron 
emitters, as identified by RH TRU 72-B Cask SAR, Rev. 4, Table 5.1 (DOE 2006d). As Table 
7-3 demonstrates, half of the radionuclides identified by LANL as significant for analysis of the 
shielded container are not neutron emitters, and four of the seven neutron emitters have lower 
average RH concentrations than CH concentrations, as indicated in the right-hand column of 
Table 7-3 (the concentrations used to perform this comparison were taken from DOE 2006c, 
Table 32). The right-hand column ofTable 7-3 shows that, with the exception ofCm-243, Cm-
244, and Th-229, the average neutron dose rate from RH TRU is expected to be less than from 
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CH TRU due to the lower concentrations of neutron emitters. This is additional confirmation 
that ignoring the neutron contribution to the shielded container surface dose rate is appropriate 
for this scoping analysis. Again, it is pointed out that the final determination as to which RH 
TRU waste would actually be packaged in shielded containers would be made based upon the 
measured gamma and neutron dose rates. 

7.4 MicroShield Gamma Energy Distribution 

MicroShield is provided with a library of photon/gamma ray distributions for 497 radionuclides, 
including all of the radionuclides listed in Table 7-3. Micro Shield also provides the user with the 
capability to specify a unique photon/gamma ray distribution for up to 25 energies. By 
comparing the MicroShield supplied gamma distributions to the latest distributions available 
from the Lawrence Berkeley National Laboratory (LBNL) website (LBNL 2008), LANL 
determined that the MicroShield photon/gamma ray library provides accurate data for most of 
the significant RH TRU radionuclides, with the exception of the five radionuclides listed in 
Table 7-4. 

Table 7-4: MicroShield Gamma Distributions 

Nuclide MeV (Photons/sec)/Ci %of Total 
Energy Activity 

Am-241 0.026345 8.8800E+08 2.853% 
0.033205 3.9220E+07 0.159% 
0.059537 1.3283E+10 96.429% 
0.069231 6.6348E+07 0.560% 

Cm-244 0.056867 1.0544E+07 100.000% 
Pu-238 0.055303 1.7504E+07 100.000% 
Pu-239 0.11291 1.7606E+07 100.000% 
Pu-240 0.054327 1.9412E+07 100.000% 

LANL obtained the latest gamma distributions for these 5 radionuclides from the LBNL website, 
and adjusted them as necessary to correspond to MicroShield's 25 energy distribution limits. 
Crawford and Taggart (2007), pages 31 through 35, show the resulting energy distributions 
determined by LANL. 

A check of the LANL-derived Pu-238 gamma spectrum is presented in Table 7-5. The left two 
columns of Table 7-5 show the gamma energy data obtained from the LBNL website for Pu-239, 
while the middle column is simply the product of the left two columns. The second from the 
right column(% of Total Energy Activity) is the value from the middle column divided by the 
sum of the middle column values. The right-hand column adjusts the"% of Total Energy 
Activity" values to account for the gammas, whose "% of Total Energy Activity" values were 
too small to be included directly into MicroShield. This adjustment is necessary, because the 
LBNL website lists 172 gamma energies associated with Pu-239, whereas MicroShield can only 
accept 25 different gamma energies. Because these 14 7 gammas range from 13.8 ke V to over 
1 MeV, it is appropriate to distribute them over the entire range of gamma energies. 
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Comparing the "Adjusted" column of Table 7-5 to the Pu-239 energy distribution determined by 
LANL on page 34 of Crawford and Taggart 2007 shows good agreement. Similar agreement 
was found when the LANL-derived gamma spectra for Am-241, Cm-244, Pu-238, and Pu-240 
were checked. 

Table 7-5: Calculated Gamma Spectrum for Pu-239 

MeV Fraction 
Energy Act % ofTotal 

Adjusted 
(Mev) Energy Activity 

0.038661 0.000105 4.06E-06 6.907% 7.527% 
0.046204 7.4E-06 3.42E-07 0.582% 0.634% 
0.051624 0.000271 1.40E-05 23.804% 25.942% 
0.056828 1.13E-05 6.42E-07 1.093% 1.191% 
0.077598 4.1E-06 3.18E-07 0.541% 0.590% 

0.09878 1.22E-05 1.21E-06 2.050% 2.235% 
0.103032 2.3E-06 2.37E-07 0.403% 0.439% 

0.11537 4.6E-06 5.31E-07 0.903% 0.984% 
0.116258 5.97E-06 6.94E-07 1.181% 1.287% 
0.129297 6.31E-05 8.16E-06 13.882% 15.129% 
0.144201 2.83E-06 4.08E-07 0.694% 0.757% 
0.203545 5.69E-06 1.16E-06 1.971% 2.148% 
0.332842 4.94E-06 1.64E-06 2.798% 3.049% 
0.336113 1.12E-06 3.76E-07 0.641% 0.698% 
0.345008 5.56E-06 1.92E-06 3.264% 3.557% 

0.367072 8.9E-07 3.27E-07 0.556% 0.606% 
0.368557 8.8E-07 3.24E-07 0.552% 0.601% 
0.375045 1.55E-05 5.83E-06 9.917% 10.807% 

0.380173 3.05E-06 1.16E-06 1.973% 2.150% 
0.38275 2.59E-06 9.91E-07 1.687% 1.838% 
0.39256 2.05E-06 8.05E-07 1.369% 1.492% 

0.393136 3.5E-06 1.38E-06 2.341% 2.551% 

0.413707 1.47E-05 6.06E-06 10.319% 11.246% 
0.422598 1.22E-06 5.16E-07 0.877% 0.956% 
0.451483 1.89E-06 8.55E-07 1.455% 1.586% 

Various 3.28E-05 4.84E-06 8.241% N!A 

7.5 Potential Shielded Container RH TRU Waste Volume 

SC&A independently ran MicroShield with Cs-13 7 and obtained exactly the same results as 
obtained by LANL. SC&A also ran MicroShield for the four radionuclides identified above in 
Section 6.3, but not analyzed by LANL (i.e., Eu-155, Tl-208, Bi-212, and Sb-125). 

To evaluate the potential contribution of each radionuclide to the RH TRU shielded container 
surface dose rate, the maximum activity loadings for the 1 7 radionuclides were compared to the 
30-gallon drum loading, based on the volume-averaged RH TRU waste concentration from 
DOE/TRU-2006-3344, Table 32 (DOE 2006c). As Table 7-6 shows, Cs-137 is the only 
radionuclide whose drum activity loading (column 4) based on its volume-averaged 
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concentration (column 3) exceeds its MicroShield calculated maximum activity loading for the 
200 mrem!hr limit (column 2). 

Table 7-6: Surface-Dose Limiting Versus Volume-Averaged 
Activity Loading 

Nuclide 
Curies per RH Cone 

200 mrem/hr~ (Cilm3)t 

Cs-137 2 60 
Co-60 0.12 0.26 
Eu-152 0.39 0.33 
Eu-154 0.29 0.16 
Cs-134 0.64 0.015 
Tl-208* 0.0539 0.00069 
Bi-212* 1.77 0.0019 
Cm-247 10 0.0067 
Sb-125* 6.66 0.00069 
Am-241 208,855 2 
Pu-239 151,240 0.74 
Pu-243 1,396 0.0066 
Cm-243 213 0.000071 
Cm-244 697,800 0.15 
Pu-238 2,855,368 0.54 
Pu-240 9,365,050 0.22 
Th-229 4,435 0.000026 
Eu-155* 6.50£+10 0.049 
+ Source: Crawford and Taggart 2007, Table 3 
t Source: DOE 2006c, Table 32 (decayed to 2001) 
tt Product of column 3 and volume of 30-gallon drum 
* Radionuclide not included in the LANL analysis 

RH Drum Drum 
Activi!)' (Cii+ Activity !Limit 

6.78 3.39 
0.02938 0.244833 
0.03729 0.095615 
0.01808 0.062345 

0.001695 0.002648 
7.8£-05 0.001446 

0.000215 0.000121 
0.000757 7.57£-05 

7.8£-05 1.17£-05 
0.226 1.08£-06 

0.08362 5.53£-07 
0.000746 5.34£-07 
8.02£-06 3.77£-08 
0.01695 2.43£-08 
0.06102 2.14£-08 
0.02486 2.65£-09 

2.94£-06 6.62£-10 
0.005537 8.52£-14 

Although the average Cs-137 RH TRU waste concentration would exceed the surface dose rate 
limit if it were used to fill a 30-gallon drum, because the actual Cs-137 RH TRU waste 
concentration is expected to range from 1.6 x 10-6 to 7.530 Ci/m3

, some volume ofRH TRU 
waste containing Cs-137 would be suitable for shielded container disposal. In fact, Figure 7-2 
shows that about 32% of the final RH TRU waste form volume could be packaged in shielded 
containers, assuming that Cs-137 is the dominant photon emitter. Figure 7-2 is based on the 
individual RH TRU waste stream Cs-137 concentrations given in DOE 2006b, Appendix J, and a 
total RH TRU disposal volume of 7,080 m3

. Figure 7-2 shows two curves; the solid line curve is 
based on the Cs-137 concentrations for all of the RH TRU waste streams presented in DOE 
2006c, Appendix J, while the dotted curve is based on only those RH TRU waste streams listed 
in Crawford and Taggart 2007, Table 10. Table 10 of Crawford and Taggart (2007) lists only 
those waste streams that would meet the 2-Ci limit for Cs-137. The large "step" in the middle of 
the DOE 2006c Appendix J curve is due to a single waste stream, RP- WO 16 "PUREX TRU 
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Cladding Removal Solids," which has a final form volume of3,943.6 m3 and a Cs-137 
concentration of 19.1 Ci/m3

. 
8 
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Appen di){ J -0 .., 
!::! 80% 

1:: Table 10 

8 ·-- --
§ 
(.) 
..... 60% .,..., 

'" ..... 
,;, 0 

" u it :s: 
0 
1j 40% Ill .... 2 C1 per 30 gal Drum 0 --------- ·-·---·----
:( 
1:: ~.--1 
8 20% 
~ r 

11. 

0%~--------~---------r--------~--~------r---------~--------~ 

1 OE-02 1.0E-01 1.0E-IOO 1.0E->D1 1.0E->D2 1 OE-103 1.0E+04 

Cs-137 Concentration (Ci/m3
) 

Figure 7-2: RH TRU Waste Stream At or Below the Limiting Cs-137 Concentration 

Of course, the LANL analysis (Crawford and Taggart 2007) and this critique are for planning 
purposes only, and the final determination as to which RH TRU waste would actually be 
packaged in shielded containers would be made based upon the measured gamma and neutron 
dose rates. 

7.6 Impact of2008 Revised Transuranic Waste Baseline Inventory 

Crawford and Taggart (2007) performed all of their analyses based upon the WIPP RH TRU 
inventory as given in DOE 2006c (i.e., the PABC-2004 inventory). In 2009, DOE issued the 
2008 inventory report, Performance Assessment Inventory Report- 2008 (INV -PA-08),9 which 
updated and revised both the CH TRU and RH TRU WIPP waste inventories as of December 31, 
2007. This section looks at the effect, if any, ofthe revised RH TRU inventory on the shielded 
container analysis. 

First, the 121 radionuclides that are reported in both PABC-2004 and INV-PA-08 were 
compared. Table 7-7 shows that for 55 radionuclides, the INV-PA-08 inventories are lower than 
the PABC-2004 inventory, while for 66 radionuclides, they are higher. The table also shows that 

8 This waste stream, which is a Hanford tank waste, has been removed from the 2007 inventory (A TWIR 
2007), together with all other tank wastes, until a determination is made as to whether these wastes are TRU or high
level waste. 

9 Also referred to as PAIR 2008, which was the baseline inventory for the PABC-2009 required by EPA as 
part of the 2009 compliance re-certification. 
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the inventories for only 16 radionuclides changed by less than a factor of 2, while 40 (or one
third) of the radionuclides had their inventories change by over a factor of 1 ,000. The results 
from Table 7-7 are applicable to both the radionuclide concentrations and the total inventory. 

Table 7-7: Summary Comparison of2004 and 2008 
Baseline Inventories 

Factor Difference 
INV-PA-08 INV-PA-08 

Total 
Lower Hig_her 

Less Than 2 5 11 16 
Between 2 and 5 9 9 18 

Between 5 and 10 -, 2 5 .) 

Between 10 and 100 14 17 31 
Between 100 and 1,000 8 3 11 

Greater Than 1,000 16 24 40 
Total 55 66 121 

Table 7-8 is similar to Table 7-7, except that it focuses on the 14 radionuclides analyzed by 
Crawford and Taggart (2007). Table 7-8 shows that for three of the analyzed radionuclides 
(Th-229, Cm-243, and Pu-238), the INV-PA-08 inventories are greater than the PABC-2004 
inventories; five ofthe analyzed radionuclides (Pu-240, Pu-239, Cm-244, Am-241, and Cs-137) 
had their inventories reduced by less than an order of magnitude; and two of the analyzed 
radionuclides (Pu-243 and Cm-247) had their inventories reduced by more than eight orders of 
magnitude. 

Table 7-8: Comparison of 2004 and 2008 Baseline Inventories 
by Radionuclide 

Radionuclide 
2004 Inventory 

Radionuclide 
2004 Inventory 

2008 Inventory 2008 Inventory 
Th-229 0.044 Cs-137 4.76 
Cm-243 0.24 Eu-154 14.2 
Pu-238 0.75 Co-60 150.3 
Pu-240 1.57 Eu-152 875.3 
Pu-239 1.80 Cs-134 967.7 
Cm-244 2.44 Pu-243 3.0E+08 

Am-241 3.16 Cm-247 3.0E+08 

The FGR 12, Table A.l, ranking of the RH TRU radionuclides (see Section 7.3) was re
performed using the revised concentrations from INV-PA-08, Table A-1, with the results 
presented in Table 7-9. 

Table 7-9 compares the original ranking by Crawford and Taggart (2007) [C&T] with the 
rankings done in this report (based on FGR 12), using both the 2004 and 2008 baseline 
inventories (BI). Table 7-9 shows that regardless ofthe ranking method, Cs-137 is always in the 
first position, and Co-60 and Am-241 are always in the top five. Four other radionuclides 
(Pu-238, Pu-240, Eu-152 and Eu-154) are ranked in the top 14 for all three rankings. Four 
radionuclides (Th-229, Pu-238, Pu-243, and Cm-243) are outside ofthe top 14 for the FGR 12 
rankings using both the 2004 and 2008 baseline inventories. Finally, three radionuclides 
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(Cs-134, Cm 244, and Cm-244) move from being ranked in the top 14 when ranked using FGR 
12 and the 2004 inventory to outside the top 14 using FGR 12 and the 2008 inventory. 

Table 7-9: Significant RH TRU Radionuclides-
2008 Baseline Inventory 

Curies per 
Energy Ranking 

Nuclide 
200 mremlhr' C&T 2004 BI 2008 BI 

2007 FRG 12 FGR12 

Cs-137 2 1 .1 1 

Am-241 208855 2 5 2 

Co-60 0.12 
,., 

2 4 .) 

Pu-239 151240 4 97 129 

Pu-238 2855368 5 10 7 

Cs-134 0.64 6 6 25 

Eu-154 0.29 7 4 3 

Pu-240 9365050 8 11 13 

Eu-152 0.39 9 
,., 

10 .) 

Cm-244 697800 10 13 16 

Cm-243 213 11 28 22 

Cm-247 10 12 9 81 

Pu-243 1396 13 17 85 

Th-229 4435 14 39 21 

t Source: Crawford and Taggart 2007, Table 3 

Using Table 7-9, it is seen that 7 ofthe 14 C&T-selected radionuclides would also be selected as 
being significant, based on the 2008 inventory (INV-P A -08) and FGR 12 ranking. The 
remaining seven radionuclides selected by the 2008 BI/FGR 12 ranking, but not selected by 
C&T, were Bi-214(5), Tl-208(6), Pb-214(8), Bi-212(9), Pb-212(11), Sb-126m(12), and Eu-
155(14). 

Additional MicroShield runs were made for Bi-214, Tl-208, Pb-214, Bi-212, Pb-212, Sb-126m, 
and Eu-155 to determine their limiting drum activities. Likewise, in order to get an idea of the 
potential contribution of each significant radionuclide from INV -PA-08 to the RH TRU shielded 
container surface dose rate, the maximum activity loadings for all 21 C&T and 2008 BI/FGR 12 
radionuclides were compared to the average 30-gallon drum loading, based on the volume
averaged RH TRU waste concentration given in INV-PA-08, Table A-1. As Table 7-10 shows, 
none of the average radionuclide activity loadings exceed their MicroShield calculated maximum 
activity loading (i.e., the RH average drum activity in column 5 divided by the limiting curies for 
a 200 mrem/hr dose in column 3 is less than unity, as shown in column 6). 
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Table 7-10: Surface Dose Limiting Versus Volume-Averaged Activity Loading-
2008 Baseline Inventory 

Limiting Curies RH Cone RHDrum Drum· 
Nuclide 2008 BI FGR 12 Rank _j)er 200 mremlhr:; (Ci/m3)t Activity (Ci)1+ Activity /Lim it 

Cs-137 1 2 C&T 12.6 
Am-241 2 208855 C&T 0.633 
Eu-154 3 0.29 C&T 0.0113 

Co-60 4 0.12 C&T 0.00173 
Bi-214 5 1.48£-01 Added 0.00256 
Tl-208 6 0.053905 Added 0.00102 

Pu-238 7 2855368 C&T 0.722 
Pb-214 8 3.62£+01 Added 0.00256 
Bi-212 9 1.77£+00 Added 0.00285 
Eu-152 10 0.39 C&T 0.000377 

Pb-212 11 1.06£+06 Added 0.00284 

Sb-126m 12 7.45£-01 Added 0.000233 
Pu-240 13 9365050 C&T 0.14 
Eu-155 14 6.5£+ 10 Added 0.00449 
Cm-244 16 697800 C&T 1.23 

Th-229 21 4435 C&T 0.00385 
Cm-243 22 213 C&T 0.0271 
Cs-134 25 0.64 C&T 0.132 
Cm-247 81 10 C&T 1.99£-11 
Pu-243 85 1396 C&T 1.97£-11 
Pu-239 129 151240 C&T 1.1 
• Source: C&T =Crawford and Taggart 2007, Table 3; Added= this analysis 
t Source: INV-PA-08, Table A-1 
ttProduct of RH Cone and volume of 30-gallon drum 

1.4238 0.7119 
0.071529 3.42£-07 
0.001277 0.004403 

0.000195 0.001629 
0.000289 0.001961 
0.000115 0.002138 
0.081586 2.86£-08 
0.000289 7.99£-06 
0.000322 0.000182 
4.26£-05 0.000109 
0.000321 3.02£-10 
2.63£-05 3.53£-05 
0.01582 1.69£-09 

0.000507 7.81£-15 
0.13899 1.99£-07 

0.000435 9.81£-08 
0.003062 1.44£-05 
0.014916 0.023306 
2.25£-12 2.25£-13 
2.23£-12 1.59£-15 

0.1243 8.22£-07 

Similar to the P ABC-2004 inventory (DOE 2006c ), even though the average Cs-13 7 
concentration based on the INV-PA-08 inventory is below what would be allowable in a shielded 
container, the individual RH TRU waste stream Cs-137 concentrations range from <0.001 to 
3,140 Cilm3 (INV-PA-08, Appendix B). Therefore, it is expected that the shielded container 
would not be usable for some fraction of the RH TRU waste. Figure 7-3 shows that about 97% 
ofthe final form waste volume from INV-PA-08, Appendix B, could be packaged in shielded 
containers, assuming Cs-137 is the limiting radionuclide. 
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Figure 7-3: Fraction ofRH TRU Waste Streams At or Below the Limiting Cs-137 
Concentration Based on 2008 Inventory 

Both PABC-2004 and INV-PA-08 assumed that the disposal volume ofRH TRU is limited to 
7,080 m3

, which is consistent with the DOE agreement with the state ofNew Mexico (DOE 
1981). 

In INV-PA-08, waste stream RLWTP-08 at an estimated volume of 1,777.74 m3 contributes 25% 
to the total RH waste volume, and with an estimated inventory of8,430 Ci has a Cs-137 
concentration of 4.7 Ci/m3 or 0.54 Ci per 30-gallon drum, which is well below the drum limit of 
2 Ci. Waste stream RL WTP-08 is not listed in PABC-2004; instead waste stream RP-W016 at 
an estimated 3,943.6 m3 contributes 54% to the total waste volume, and has a Cs-137 
concentration of 19.1 Ci.m3 or 2.16 Ci per drum, which is above the drum limit for 200 mrem/hr. 
Waste stream RP-W016 is not listed in INV-PA-08, because the Hanford Office ofRiver 
Protection tank wastes were reclassified as potential wastes. Waste stream RL WTP-08 was a 
newly identified waste stream at the time the year-end 2006 inventory was prepared. It projected 
RH debris from the not-yet-operational Hanford Waste Treatment Plant. 

Clearly, the radionuclide inventory of RH TR U waste is very uncertain (as evident from the large 
changes shown by Table 7-7 and Table 7-8), which leads to uncertainty in the amount ofRH 
TRU waste that can ultimately be packaged in shielded containers. Thus, the amount of RH 
TRU estimated to be disposed of at WIPP should be re-examined for each annual inventory 
estimate. 

Nonetheless, we believe that the MicroShield analyses performed by DOE in support of the 
shielded container PCR are well-documented and appropriate for the intended use in scoping 
those RH TRU waste streams that are candidates for disposal in shielded containers. 
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8.0 IMPACT OF SHIELDED CONTAINERS ON REPOSITORY CHEMICAL 
CONDITIONS 

The use of shielded containers for RH waste disposal in WIPP will significantly increase the 
quantities of steel and lead, and will slightly increase the amount of CPR in the repository 
(Section 6.0). The potential effects of these changes on repository chemistry were addressed by 
Dunagan eta!. (2007). The chemistry-related processes that could be affected by use of the 
shielded containers in the repository include anoxic corrosion gas generation, gas generation 
caused by CPR degradation, redox conditions after repository closure, carbon dioxide (C02) 
consumption, and complexation of actinides by organic ligands. These processes are discussed 
in the following sections. 

8.1 Anoxic Corrosion 

Anoxic corrosion of iron-bearing alloys (i.e., steel) is expected to begin in the WIPP shortly after 
closure, following consumption of the limited amount of oxygen remaining in the repository by 
metal corrosion or aerobic degradation of CPR. Anoxic corrosion of iron in the waste containers 
and waste is expected to produce hydrogen gas (H2) through the reactions: 

Fe+ (x+2) H20-> Fe(OH)2•xH20 + H2 
Fe+ H2S-> FeS + H2 

Corrosion of other metals in the repository could also generate H2. For example, anoxic 
corrosion of lead could take place via the reactions (Wall and Enos 2006): 

Pb + H20 -> PbO + H2 
3 PbO + H20 -> Pb304 + H2 

Aluminum in the repository could also corrode and generate hydrogen via reactions such as: 

Anoxic corrosion of metals such as aluminum and lead in the waste were assumed to be 
insignificant for the CCAJP A VT and CRA-2004/PABC-2004 gas generation calculations, 
because of the small amounts of these metals in the repository compared to the large amounts of 
steel and iron in the waste and waste containers (Wilson et al. 1996). 

Dunagan et al. (2007) considered the likely effects of the shielded containers on the amounts of 
steel and lead in the repository. However, the potential effects ofthese increased quantities of 
corrodible metal on anoxic corrosion gas generation rates were not addressed. 

Although Dunagan et al. (2007) did not discuss the potential effects of increased quantities of 
corrodible metal on gas generation, this issue was considered during EPA's review of AMWTF 
compressed waste disposal (TEA 2004). At the request of EPA, Stein and Zelinski (2004) 
performed a series ofBRAGFLO calculations to assess the effects ofhigher iron surface area 
and resulting anoxic corrosion rates on total gas generation, gas pressure, and brine saturation. 
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Calculations were carried out using the previously assumed 6m2 value for ASDRUM, as well as 
values 2.2 or 10 times this initial value. The higher assumed surface areas resulted in higher gas 
generation rates from anoxic corrosion and lower brine saturations. These lower brine 
saturatioos led to lower rates of gas generation from microbial degradation of CPR and anoxic 
corrosion. The increased values of ASDRUM resulted in slightly higher total gas generation and 
pressures during the first 1,500 to 2,500 years of the repository regulatory period, followed by 
slightly lower total gas generation and pressures. TEA (2004) agreed with the assessment by 
Stein and Zelinski (2004) that total repository releases are unlikely to significantly increase due 
to an increased iron surface area, and may decrease because of lower long-term pressures and 
brine saturations. 

It should be noted that the Stein and Zelinski (2004) calculations were performed using microbial 
gas generation rates and probabilities assumed for the CCA PAVT. For the PABC-2004, long
term microbial degradation rates were assumed to be lower than in the CCA PA VT, and the 
probability of significant degradation of cellulosics in the repository was increased from 50% for 
the CCA P A VT to 100% for the PABC-2004. It is likely that the conclusions reached by Stein 
and Zelinski (2004) remain valid, despite these changes in microbial gas generation parameters 
for the PABC-2004. This assumption is reinforced by the fact that in none of the PABC-2004 
realizations was all, or even most, of the iron consumed in 10,000 years (Nemer and Stein 2005, 
Figure 6-1 0). If increased iron in the repository from shielded containers resulted in increased 
iron surface area, the initial corrosion rate and gas generation rate would be higher. However, 
the process would be self-limiting, because increased repository pressure would prevent 
additional brine inflow and anoxic corrosion and microbial degradation would cease. 

8.2 CPR Degradation 

Use of shielded containers for RH waste disposal will not affect the CPR content of the waste, 
but will increase the amounts of emplacement cellulosics and plastics; emplacement of the 
shielded containers will increase the total CPR inventory by about 2% (Section 5.0). Dunagan 
et al. (2007) concluded that this relatively small increase in CPR inventory would not 
significantly affect the results of P A, based on previous P A calculations that investigated the 
effects of a 2.5-fold increase in CPR inventory (Dunagan et al. 2005). Although this PA (i.e., 
Dunagan et al. 2005) was carried out using the microbial degradation probability and rate 
parameters previously used for the P A VT and not the parameters used for the later PABC-2004, 
this conclusion should still be valid for the current, smaller microbial degradation rates. 
Consequently, because of the very small change in CPR inventory, use ofthe shielded containers 
is unlikely to have a significant effect on microbial gas generation in the repository. 

8.3 Redox Conditions 

Oxic corrosion of iron and aerobic microbial CPR degradation in the repository are expected to 
consume oxygen, creating relatively reducing repository conditions within 100 years of closure 
(DOE 2004a, Appendix PA Attachment SOTERM). Anoxic iron corrosion and anaerobic 
microbial degradation are expected to occur subsequently and maintain these reducing 
conditions. The assumption of reducing conditions in the repository is used qualitatively to 
constrain the oxidation states of the actinides in P A. 
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Because the lead inventory was relatively small compared to the large amounts of iron in the 
waste and waste containers, the potential effects of lead corrosion on repository chemistry were 
considered to be less important than iron for the P A VT and the P ABC-2004. As summarized by 
Dunagan et al. (2007), Wall and Enos (2006) found that lead was likely to undergo anoxic 
corrosion, forming phases such as PbO and Pb304. Consequently, an increased amount of lead is 
likely to contribute to the maintenance of reducing conditions. 

The presence of iron and lead in the repository is expected to have beneficial effects by 
contributing to the establishment and maintenance of reducing conditions. The additional iron 
and lead introduced by the shielded containers are not expected to have significant effects on 
redox conditions in the repository. 

8.4 Carbon Dioxide Consumption 

Additional CPR in the repository from the plastics and cellulosic materials used to emplace the 
shielded containers could result in the production of additional C02 by microbial degradation. 
The effects of C02 produced by microbial degradation of CPR are mitigated in the repository by 
the use of MgO backfill. The small increase in total CPR inventory will be addressed by the 
addition of sufficient MgO to maintain the required 1.2 Excess Factor, which is the moles of 
MgO in the repository divided by the moles of carbon in the CPR (Reyes 2008). 

Iron and lead in the repository could react with C02, forming iron- and lead-carbonate phases 
(Dunagan et al. 2007): 

Fe+ H20 + C02--> FeC03 + H2 
Pb + H20 + C02 --> PbC03 + H2 

However, iron sulfides and possibly lead sulfides are expected to be more stable than the 
carbonate phases under long-term repository conditions (Wall and Enos 2006). Consequently, 
DOE did not consider the consumption of C02 by iron or lead in the SCPA, which is appropriate 
given the uncertainties regarding the formation of iron- and lead-carbonate phases under 
repository conditions. 

8.5 Complexation of Actinides by Organic Ligands 

Dunagan et al. (2007) reviewed PABC-2004 calculations carried out to identify the likely effects 
of organic ligands on actinide solubilities and stated that these calculations showed that organic 
ligands will not form complexes with the +III and +IV actinides to a significant extent under 
expected WIPP conditions. Contrary to this statement, EPA (2006) previously reviewed the 
actinide solubility calculations cited by Dunagan et al. (2007) and concluded that the +III and+ V 
actinide solubilities increased significantly with increased ligand concentrations because of 
complexation by EDTA and oxalate, respectively. 

Competition of Fe2
+ and Pb2

+ with actinides for organic ligand binding sites may decrease the 
effects of organic ligands on actinide solubilities. However, increased inventories of iron and 
lead in the repository may not increase F e2

+ and Pb2
+ concentrations in repository brines if the 

concentrations ofthese species are controlled by an equilibrium process. Regardless ofthe 
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effects of metals inventories on dissolved metals concentrations, higher inventories of iron and 
lead resulting from the use of the shielded containers will not increase actinide solubilities. 

8.6 Conclusions Regarding Reposi«try Chemistry Effects of Shielded Containers 

The principal effects of the shielded containers on WIPP repository chemistry would be expected 
to result from the relatively large increases in the inventories of iron and lead and relatively small 
increases in cellulosics and plastics from the emplacement materials. Processes such as gas 
generation from anoxic corrosion of metals and microbial degradation of CPR, establishment of 
reducing conditions by metals corrosion and CPR degradation, C02 consumption by reaction 
with iron and lead, and competition of aqueous iron and lead species for organic ligand binding 
sites with actinides were qualitatively evaluated. The results of this evaluation indicate that the 
increased iron, lead, and CPR inventories are not expected to have significant negative impacts 
on P A. In fact, previous P A calculations carried out to assess the effects of increased iron 
surface areas on repository releases indicate that higher iron surface areas would be expected to 
increase initial gas generation rates and brine consumption, thereby limiting total gas generation 
and repository releases because of lower brine saturation. 

9.0 TEMPERATURE EFFECTS OF RH TRU IN SHIELDED CONTAINERS WASTE 
EMPLACEMENT 

Elevated temperatures in the repository have been the focus of previous studies, because the of 
the potential for heat generation by the waste to impact repository closure rates. In the P ABC-
2004, temperature effects due to heat generation by the waste were screened out due to the low 
consequence demonstrated by these studies. Based on a steady-state heat transfer model, DOE 
demonstrated that when RH TRU waste was placed in boreholes in the disposal room walls, the 
temperature rise from a distance of about 30m into the salt to the canister surface was 3°C, 
assuming that the canister was filled with RH TRU waste having a volumetric heat load of 71 
W/m3 (Sanchez and Trellue 1996, Table 12). Sanchez and Trellue (1996) used inverse shielding 
calculations to establish a conversion factor of 0.0037 W/Ci for RH TRU waste, based on the 
February 1995 WIPP Baseline Inventory Report. Ifthese authors had used a volumetric heat 
load based on the volumetric activity limit of 23 Ci/L set by the WIPP L W A, the volumetric heat 
generation would have been 84 W/m3 (23 Ci/L x 1000 Llm3 

x 0.0037 W/Ci) and the temperature 
rise would have been about one-half degree higher. 

The results of Sanchez and Trellue (1996) were updated by Djordjevic (2003) to reflect 
inventory information available in TWBID Revision 2.1, Version 3.12 (LANL 2003a, 2003b ). 
Based on the revised information, the conversion factor adjusted for radioactive decay to 2001 
was 0.00315 W /Ci (Djordjevic 2003, Table 5). Thus, the temperature rise from the salt to a 
canister in the wall would be about 3°C, based on the maximum allowable curie density of 
23 Ci/L. 

These small temperature changes will decrease rapidly with time as the energetic gamma 
radiation associated with shorter-lived radionuclides decays. For example, the radioactivity 
associated with gamma rays in RH TRU waste was 1.306 x 106 Ci in 2001, and this would fall to 
5.587 x 104 Ci by 100 years after repository closure (2133) (Djordjevic 2003, Table 3). Based 
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on the inventory used for PABC-2009 contained in PAIR 2008, the value at 2133 would be 3.18 
x 1 04 Ci, indicating an even more rapid temperature decay than that based on earlier inventories. 
The major sources of energetic gammas at closure are Ba-13 7m, Cs-13 7, Pu-241, Sr-90 and 
Y-90 (Djordjevic 2003, Table 3). One hundred years after c1osure, the major sources are 
Ba-137m, Cs-137, Sr-90 and Y-90 (Djordjevic 2003, Table 3). The contribution ofPu-241 with 
a half-life of 14.4 years becomes minor after 100 years. 

In its PCR, DOE did not specifically address the temperature situation when shielded containers 
are placed on the floors of disposal rooms, but instead drew analogies to the minimal temperature 
impact and low consequence of emplacing canisters in the wall. Since stakeholders have 
expressed a concern that the lead liner in a shielded container might become overheated, a 
bounding calculation has been made here to show that this is not likely. For this calculation, it is 
assumed that a shielded container is located on the floor of a disposal room, and that steady-state 
heat transfer occurs from a uniform volumetric heat source through the walls of the container 
into the surrounding air. 

In Table 9-1, the RH TRU curie contents for selected radionuclides taken from the 2007 Annual 
Transuranic Waste Inventory Report (ATWIR) (DOE 2007c) were converted to watts using 
conversion factors developed by Djordjevic (2003 ). The last four columns of Table 9-1 compare 
various heat generation criteria. The limiting criterion (i.e., the criterion that results in the lowest 
volumetric heat generation rate) is highlighted for each nuclide. From this summary, it can be 
determined that the highest possible heat generation rate is 184 W/m3 (for Am-241, Cm-244, 
etc.). This value is used to calculate the temperatures in shielded containers. 

Since the surface dose rate is limited to 200 mrem/hr for CH TRU waste, this imposes a 
limitation on the energetic gamma radiation in the shielded container. Crawford and Taggart 
(2007) determined the maximum quantity of radioactivity for dominant gamma emitters in RH 
TRU waste that could be emplaced in a shielded container and not exceed the 200 mrem/hr dose 
rate (see column 4 of Table 9-1). However, this may not establish the maximum heat generation 
rate. In addition, the waste must meet the 23 Ci!L (2.3 x 104 Ci/m3

) statutory requirement (see 
column 5 of Table 9-1). Consider, for example, Cs-137. The allowable Cs-137 content in a 
shielded container that meets the statutory 200 mrem/hr surface dose rate limit is 2 Ci and, since 
the volume of a 30-gallon drum is 0.113 m3

, the curie density is 18 Ci/m3
• This is substantially 

below the limit of2.3 x 104 Ci/m3
. The waste must also meet decay heat limitations. The CH

TRAMPAC sets 40 watts (W) as the maximum decay heat load (DOE 2005, Table 5.2-1). IfCH 
TRU waste with this decay heat limit were placed in a 55-gallon container, the volumetric heat 
generation rate would be 184 W/m3 (see column 9 ofTable 9-1). Still another limitation is the 
fact that the total radioactivity associated with several of the selected energetic gammas may be 
less than what would provide a surface dose rate of 200 mrem/hr. Using a bounding assumption 
that all the radioactivity associated with each selected radionuc!ide is placed in a 30-gallon drum, 
it can be seen that the volumetric heat generation is miniscule for radionuclides such as Cm-24 7 
and Pu-243 (see column 6 of Table 9-1 ). 
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Table 9-1: Radioactivity and Heat Loading of Dominant Gamma Emitting Radionuclides in RH TRU Waste 

RII TRU Conversion Max. activity 30-gal drum 
Heat gen. rate Heat gen. rate !!eat gen. rate Ileal gen. rate 

based on RH TRU based on 2.3E04 based on based on decay heat 
Nuclide radioactivity factor for 200 mrem/hr curie density 

Inventory Ci/m3 limit 200 mrem/hr limit of 40 watts 

(Ci) (watts/Curie) (Ci) (Ci/m3
) (W/m3

) (W/m3
) (W/m3

) (W/m3
) 

Am-241 2.79E+04 0.0333 2.089E+05 1.8E+06 8220 766 61537 184 

Cm-243 1.92£+02 0.0367 2.130E+02 1.9E+03 62 843 69 184 

Cm-244 8.70E+03 0.0350 6.978E+05 6.2E+06 2696 806 216270 184 

Cm-247 1.41 E-07 0.0141 LOOOE+Ol 8.8E+OI 0.000000018 325 1 184 

Co-60 1.09E+03 0.0153 l.200E-OI l.IE+OO 148 353 0.02 184 

Cs-134 9.33E+02 0.0102 6.400E-O I 5.7E+OO 84 234 0.1 184 

Cs-137 3.39E+06 0.0011 2.000E+OO 1.8E+Ol 33148 25 0.02 184 

Eu-152 2.27E+04 0.0076 3.900E-OI 3.5E+OO 1520 174 0.03 184 

Eu-154 5.30E+03 0.0090 2.900E-01 2.6E+OO 420 206 0.02 184 

Pu-238 2.25E+04 0.0332 2.855E+06 2.5E+07 6602 763 837858 184 

Pu-239 3.18E+04 0.0308 1.512E+05 1.3E+06 8667 708 41222 184 

Pu-240 2.12E+04 0.0311 9.365E+06 8.3E+07 5836 715 2578053 184 

Pu-243 1.39E-07 0.0012 1.396E+03 1.2E+04 0.000000001 27 14 184 

Th-229 2.73E+01 0.0306 4.435E+03 3.9E+04 7 704 1201 184 

Data in column 2 are from A TWIR 2007 (DOE 2007c, Table 3-15, decayed through 2006). Data in column 3 are from Djordjevic 2003. Data in column 4 are from Crawford and Taggart 
2007. Data in column 5 are obtained by dividing column 4 data by volume of30-gallon drum (0.113 m\ Data in column 6 are obtained by dividing the product ofcolumns 2 and 3 by the 
volume of a 30-gallon drum. Data in column 7 are obtained by multiplying data in column 3 by 2.3 x 104 Ci/m3 Data in column 8 are obtained by dividing the product of columns 3 and 4 by 
the volume of a 30-gallon drum. Data in column 9 are obtained by dividing decay heat limit of 40 watts by volume of 55-gallon drum (0.217 m\ Limiting values for each radionuclide are 
highlighted. 
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As noted above, the shielded container concept involves placing a 30-gallon drum ofRH TRU 
waste inside a shielded container consisting of a 3/16-in inner steel wall, a 1-in thick lead liner 
and a 1/8-in thick outer steel wall. The temperature change in the interior of the 30-gallon drum, 
assuming a uniform volumetric heat source, is given by the equation: 

~T = q/4nkw 

where kw is the thermal conductivity of the waste and q is the linear power density; q is related to 
the volumetric heat generation rate, Q, by the equation q = Q x 11:rw2

, where rw is the inner radius 
of the 30-gallon drum (0.231 m). A volumetric heat generation rate of 184 W/m3 is equivalent to 
linear power density of 39 W /m. 

The temperature drop associated with radial conductive heat transfer through each of several 
layers of the shielded container waste package can be expressed by the equation: 

where ri is the inner radius of the ith container layer with thickness ti and conductivity ki. 

There is an additional temperature drop that occurs from the outer surface of the shielded 
container to the bulk coolant in the disposal room (assumed here to be air10

). The temperature 
drop associated with this surface film is given by the equation: 

~ T = q/211:r ohs 

where hs is the surface heat transfer coefficient and ro is the outer radius of the shielded 
container. 

Using these equations and the parameters listed in Table 9-2, the temperature rise from the 
ambient repository temperature to the inner wall of the shielded container is about 2'C. 

Table 9-2: Parameters Used to Calculate Temperature Rise in 
Shielded Containers 

Parameter Value Units 
Volumetric heat generation rate 184 W/m3 

Linear power density 39 W/m 
30-gallon drum inner radius 0.231 m 
30-gallon drum wall thickness 0.00121 m 
Air space between 30-gallon drum and SC 0.0257 m 
SC inner wall thickness 0.00474 m 
SC lead liner thickness 0.0253 m 
SC outer wall thickness 0.00317 m 
SC outer radius 0.291 m 
Thermal conductivity - iron 80 W/m-K@ 300K 

10 At some point in time after repository closure, the oxygen will have been consumed by anoxic corrosion 
leaving a nitrogen-rich atmosphere, but the thermal properties of nitrogen and air are essentially the same. 
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Table 9-2: Parameters Used to Calculate Temperature Rise in 
Shielded Containers 

Parameter Value Units 
Thermal conductivity - lead 35 W/m-K@ 300K 
Thermal conductivity - air 0.0262 W/m-K@ 300K 

Heat transfer coefficient- air 10 W/m2-K (natural convection) 

The preceding analysis was based on bounding calculations determined by various statutory 
and/or regulatory limits. For additional perspective, the list of 43 RH TRU waste streams that 
are candidates for disposal in shielded containers was examined to determine the waste stream 
with the highest Am-241 content (Crawford and Taggart 2007, Table 10). Hanford waste stream 
RL-W663 (S5420 heterogeneous waste) contains 42.5 Ci/m3 of Am-241, as well as 5 Ci/m3 of 
Cs-137. As shown in Table 9-3, this waste stream has a volumetric heat generation rate of 
1.7 W/m3

, a value well below that used for the bounding calculations. 

Table 9-3: Heat Generation in RH TRU Waste Stream with Highest 
Am-241 Content Being Considered for Shielded Container Disposal 

Waste Stream RL-W663 

Radionuclide (Ci/m3
) Ci/drum Watts/drum 

Am-241 4.25E+01 4.80E+OO 1.60E-01 

Cs-137 5.04E+OO 5.70E-Ol 6.29E-04 

Pu-238 6.78E+OO 7.66E-01 2.54E-02 

Pu-239 3.80E-01 4.29E-02 1.32E-03 

Pu-240 4.90E-01 5.54E-02 1.72E-03 

Pu-241 2.13E-03 2.41E-04 7.43E-09 

Pu-242 2.44E-04 2.76E-05 8.19E-07 

S-90 3.07E+OO 3.47E-01 4.05E-04 

Y-90 3.07E+OO 3 .47E-O 1 1.92E-03 

Ba-137m 5.04E+OO 5.70E-01 2.23E-03 

U-235 6.61E-06 7.47E-07 1.96E-08 

Total (watts/drum) 1.94E-01 

Total (w/m3
) 1.71E+OO 

.. 
Note: Cs-137/Ba-137m and Sr-90/Y-90 assumed to be m secular eqUI!Jbnum 

10.0 SURFACE DOSE OF LESS THAN 200 MREMIHR AND MEASUREMENT 
UNCERTAINTY 

This section discusses measurement procedures and their attendant uncertainties in 
demonstrating compliance with the surface dose rate limit of not greater than 200 mrem/hr for 
CH TRU waste established by WIPP L W A (PL I 02-579). 
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10.1 Terminology Clarification 

The parameter that classifies TRU waste as RH or CH, as required in the L WA, is the surface 
dose rate expressed in units of mrem per hour. This criterion is found in the subsequent DOE 
documents that flow down from the L W A, such as the RH Waste Characterization Program 
Implementation Plan (WCPIP) (DOE 2003) 11 and the WIPP waste acceptance criteria (DOE 
2007a). 

While a technical discussion of the interactions of radiation and matter is beyond the scope of 
this report, there are three units related to ionizing radiation that bear defining: 

• Dose rate is a measure of the energy deposited per unit mass of absorbing material per 
unit time, and can include contributions from all types of ionizing radiations; alpha, beta, 
gamma and neutron. Dose rate is measured in units of rads or the SI equivalent Grays 
(Gys) per unit time. 

• An external exposure rate is a measure of the charge created by the ionizing radiation 
within a given volume or air. Exposure is defined only for x-ray or gamma rays, by 
definition, and exposure rate is expressed in Roentgens per unit time (R/hr) or the SI 
equivalent coulombs per kilogram (C/kg). 

• A dose equivalent rate is a measure of the probable biological effects of a given radiation 
exposure and can include contributions from all types of ionizing radiations-alpha, beta, 
gamma and neutron-and includes consideration of the radiation's biological effects. It 
is derived by multiplying the dose rate by a quality factor (QF) to adjust for the 
differences in energy transfer among the types of ionizing radiation. Dose equivalent rate 
is expressed in units ofrem per unit time (e.g., rem/hr) or the SI equivalent sievert (Sv) 
per unit time. 

Assuming that a waste container's contents are TRU, the sole determinant of the container's 
status as CH or RH is its "surface dose rate," defined in Section 2.0 Definitions ofthe LWA as 
being not greater than 200 mrem/hr. Guidelines for radiation exposure limits to personnel are 
typically quoted in units of dose equivalent (rem) in order to place exposures to different types 
and energies of radiation on a common basis. It is common usage to express the surface dose 
rate criterion in mrem/hr, even though it is more precise to refer to this as a surface dose 
equivalent rate. 

Practically speaking, the measurable radiation associated with the bulk of packaged TRU wastes 
encountered throughout the DOE complex consists predominantly of gamma emissions, although 
a few waste types have large neutron components. 12 DOE has stated that the shielded containers 
will not be used for "neutron emitting RH TRU waste" (Moody 2008), and that main gamma-

11 DOE/WIPP-02-3122 initially used similar language as the L WA and the CH-TRAMP AC, but this was 
revised in 2002 and Revision 1 correctly uses the term dose equivalent rate expressed in Rem (DOE 2007a). 

12 Due to the nature of beta radiation, it is largely absorbed by the waste matrix itself, and the waste 
container does not contribute to measurements at a container's surface. DOE has stated (Moody 2008) that the l-in 
thick lead shield will ensure there is no beta component to the container's surface dose rate. 
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emitting radionuclide constituents ofthe wastes will be Cs-137 and minor amounts of Am-241 
and Co-60. This is consistent with what EPA has observed during inspections ofRH TRU 
generator sites to date. If a waste container exhibits only photon (gamma) radiation, it is 
appropriate to consider a measured exposure rate in rnRJhr to be nearly the same as a dose 
equivalent rate in mremlhr. The specific numerical adjustment is assigning a QF of 0.95 to 
convert the exposure in air (mR) to a tissue dose (equivalent) in mrem, as stated by DOE (Moody 
2008). 

Site Health Physics (HP) or radiation control (Rad Con) personnel routinely monitor waste 
containers during storage and movement using a variety of gamma and neutron-sensitive 
instruments. In practice, the units of exposure rate, dose equivalent rate, and dose rate are used 
interchangeably, a convention that is common throughout this industry. Due to the nature of the 
majority of TRU wastes, i.e., predominantly gamma-emitting materials, the terms do not differ 
significantly in magnitude. 

10.2 Current Practices for TRU CH-RH Classification at DOE TRU Generator Sites 

10.2.1 Surface Dose Rate Instrumentation 

The instruments used to conduct surface dose rate surveys at CHand RH TRU generator sites are 
typical ofthe portable beta-, gamma-, and neutron-sensitive instruments in common use 
throughout the nuclear industry. They represent most manufacturers of radiation detection 
equipment (i.e., Ludlum, Eberline, ORTEC, Fluke), and both older analog and newer digital 
units are in widespread use. 

Beta-gamma: Typical beta-gamma sensitive instruments are rate meters with Geiger-Mueller 
(GM) tubes or an equivalent probe that responds to beta particles above a specific energy and 
gamma radiation, and provide output in events per unit time, i.e., counts per minute ( cpm), 
and/or mR/hr, depending on the calibration. As stated previously, beta particles are usually 
attenuated by the waste matrix/container and do not generally contribute to the waste container's 
surface dose rate. These meters are most often used for contamination control surveys. 

Gamma: Typical gamma-sensitive instruments are rate meters with an interchangeable gamma
sensitive (sodium iodide [Nal]) probe, single-body units with an internal probe, and air 
ionization (ion) chambers. All of these units typically provide output in exposure (mR/hr), 
which is assumed to be equivalent to mrem/hr (for photons measured in air). These meters are 
best suited to measure the gamma contribution of a surface dose rate survey for TRU waste 
containers. The gamma instruments used for the Dose-to-Curie (DTC) 13 determination for RH 
TRU containers typically consist of a rate meter located outside of the shielded DTC enclosure 
or hot cell that is attached to a probe (ion chamber) held in a fixed geometry relative to the waste 
container being assayed within the DTC enclosure. 

13 Dose-to-Curie is a radiological characterization technique where the surface dose rate of a waste 
container is correlated to concentrations of specific gamma-emitting radionuclides. This technique is described in 
the procedure CCP-TP-504. DTC is currently used to characterize RH TRU wastes at INL, ANL and ORNL, 
BCLDP and GE VNC. 
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Neutron: Typical neutron detection units, commonly called Rem Balls, consist of a rate meter 
body attached to a circular boron trifluoride (BF 3) detector filled with tissue-equivalent material 
that, when calibrated, provides a reading in Rem. These tend to be the largest portable 
instruments in common use. For the Idaho National Laboratory Central Characterization Project 
(INL-CCP) 14 RH waste characterization program, site HP personnel operated a Rem Ball and 
gamma survey meter alongside the INL-CCP ion chambers within the DTC enclosure. The 
Argonne National Laboratory (ANL-CCP) and Oak Ridge National Laboratory (ORNL-CCP) 
RH waste characterization programs used neutron-sensitive instruments whose detectors were 
located within the DTC hot cell or assay enclosure and were cabled to digital display units 
outside the enclosure, allowing operators to easily read their output. These units provided the 
neutron component of the surface dose rate for the ANL-CCP and ORNL-CCP RH waste 
containers. The WIPP site uses Rem Balls to make hand measurements of surface dose rates for 
waste payloads (for example, 14 drum payloads) to assure adequate worker health and safety. 

These same types of instruments would be used to survey shielded containers. 

10.2.2 Current Surface Dose Rate Survey Practices 

Procedures that control the surface dose rate determinations vary by site, although all site 
measurement and test equipment (M&TE) programs must be compliant with the CBFO QAPD 
(DOE 2004b). The QAPD identifies broad requirements and cites documents such as American 
Society for Testing and Materials (ASTM) methods and American National Standards Institute 
(ANSI) as appropriate guidance. A standard of particular interest is ANSI N323A, which is cited 
in the CCP DTC procedure (CCP 2008a) and the procedure for calibrating the RH gamma survey 

, instruments used by INL-CCP (see Section 1 0.2.4). ANSI N323A specifies a variety ofM&TE 
requirements related to survey meter calibration, surface dose rate operation, and documentation. 

Regarding EPA's concern that all shielded containers have surface dose rates less than 
200 mrem/hr, DOE has stated that they will "employ a system of controls for packaging and 
measuring that ensures a very high degree of confidence that this requirement is met" (Moody 
2008). Differences have been observed among the surface dose rate practices at CH TRU 
generators. This may be due in part to the assumption that the likelihood of a container 
exceeding a surface dose rate of 200 mrem/hr after having been handled, staged, characterized, 
and repeatedly surveyed, is small, as discussed in Section 1 0 .2.5. However, a container's 
contents may shift during handling, and a single or small number of "hot" items within a drum 
can produce an enhanced measurable surface dose rate by virtue of a positional change. 
Consistency among the performance of surface dose rate surveys is desirable in general and of 
greater importance for the use of shielded containers. 

14 The Central Characterization Project (CCP) operates CHand RH TRU waste characterization programs 
at several TRU generator sites. CCP currently operates all RH TRU waste characterization facilities, and these are 
referred to by the generator site abbreviation followed by CCP, e.g., INL-CCP, ORNL-CCP, ANL-CCP and LANL
CCP. 
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10.2.3 Modifications to Surface Dose Rate Survey Procedures 

Apart from DOE's statement in Moody 2008 that they will "ensure that all shielded containers 
exhibit a surface dose rate less than 200 mrem/hr when packaged for disposal," the specific 
surface dose rate expectations of shielded containers are unclear. Since a single design has been 
proposed, it will not be possible to increase a container's shielding to reduce the surface dose 
rate. Prospective control of each shielded container's surface dose rate consists of limiting the 
amounts ofCs-137, Co-60, Am-241 or other gamma contributors that are packaged in each 
shielded container. 

EPA believes that the waste packaging and surface dose rate procedures at all DOE sites that 
plan to use shielded containers should undergo evaluation and revision to ensure a high degree of 
standardization. Specifically, each generator site using shielded containers should address or 
incorporate in its procedures the following: 

• A minimum number of survey points on each waste container and the specific 
measurement geometry should be specified, including the container's top and bottom, for 
all surface dose rate procedures at all generator sites. Documentation for each survey 
should include a diagram of all survey points. 

• A reproducible geometry should be employed. Using a device that consistently positions 
the detector the same way relative to the waste container would be helpful, i.e., a stand or 
jig that holds the detector and waste container in the same configuration for each 
measurement, much like is done currently for RH wastes at INL, ANL, ORNL and VNC
CCP. 

• An explicit requirement stating that the highest observed reading must be used for the 
container's measurement of record must be established. 

• The radionuclide (Cs-137, Co-60, Am-241, or other large gamma contributor) content of 
each container should be planned or adjusted during container loading to ensure that 
surface dose rates are less than 200 mrem/hr, based on container-specific data derived 
from DTC, other radiological characterization of the 30-gallon drum prior to placement 
within the shielded container or Acceptable Knowledge (AK). This approach is implied, 
but not explicit, in DOE's statement that it would "employ a system of controls for 
packaging and measuring that ensure a very high degree of confidence" that all shielded 
containers exhibit surface dose rates less than 200 mrem/hr (Moody 2008). 

• A determination regarding a container's lack of neutron-emitting TRU waste based on 
measurement of the 30-gallon drum prior to placement within the shielded container 
should be made and documented with an appropriately calibrated and controlled neutron
sensitive instrument. This information should be included as part of each container's 
Batch Data Report (BDR) and be available for EPA inspection during routine and 
unscheduled site inspections. 

• Surface dose rate survey records should be included as part of each container's BDR and 
be available for EPA inspection. 
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• The procedures should also address site calibration facilities and training of surface dose 
rate survey personnel specifically in handling of SCs. 

• A formal CBFO procedure addressing these concerns should be initiated and 
implemented complex-wide as a replacement of, or supplement to, the current site
specific surface dose rate survey procedures. 

1 0.2.4 CH TR U Wastes 

The manner in which CH waste containers are stored and managed at DOE generator sites is 
based on historical information regarding their contents and/or generation processes (AK). 
Containers are stored, staged, assigned to waste streams, and ultimately assayed according to the 
available AK for those wastes. The management of CH containers involves survey 
measurements taken multiple times such as routine area or item monitoring; upon selection of 
containers for non-destructive assay (NDA), non destructive examination (NDE) or other 
characterization techniques; prior to any container movement and/or restacking; following 
movement to and/or staging at any characterization areas; routine monitoring of staged 
containers awaiting characterization; and post-characterization return to site storage for failed 
containers or promotion through characterization process for successful containers. Essentially, 
any time a CH drum is handled or moved, a site HP measurement is made and recorded. Any 
container that measures close to 200 mrem/hr would be easily identified and segregated as part 
ofthe site's routine as low as reasonably achievable (ALARA) practices. 

EPA has observed the use ofbrightly colored markers inCH drum storage areas at LANL, 
Hanford, the Advanced Mixed Waste Treatment Project (AMWTP), fNL and ORNL. A marker 
is placed on top of a drum to indicate a "hot spot," i.e., a surface dose rate above a site-specific 
administrative level, typically 50 mR/hr. This provides a clearly visual aid directing all 
personnel to avoid specific drums or areas, if possible, consistent with standard ALARA 
radiation protection practices. A measurement indicating a container with a surface dose rate 
above 200 mrem/hr would trigger at least one of several site HP controls, not to mention the 
problems it would pose for waste handling and measurement personnel at several points in the 
waste characterization process. It is difficult to imagine a realistic scenario in which such a 
container would go unnoticed at the TRU generator sites currently approved by EPA. 

Consider all CH waste characterization sites operated by CCP. 15 According to the CCP 
Transuranic Waste Certification Plan (CCP 2007), the measurement of record by which the CH 
generator certifies that a container meets the CH Data Quality Objective (DQO) for a surface 
dose rate ofless than 200 mrem/hr originates within each site's HP or Rad Con program. The 
CCP waste certification plan also stipulates that the "neutron contribution to the total dose 
equivalent rate" shall be reported (CCP 2007). Site HP personnel take the surface dose rate 
measurements when the payload is prepared for shipment and these values are recorded on the 
Payload Assembly Container Transportation Certification Document (PACTD), and are also 
reported separately using the WIPP Waste Data System (WDS). 16 These values are provided to 
the site's Waste Certification Official (WCO), who formally certifies that compliance with the 

15 This currently includes LANL, INL, ORNL, SRS, and Hanford, and in the past has included ANL, the 
Nevada Test Site (NTS) and Lawrence Livermore National Laboratory (LLNL). 

16 In 2009, the WDS replaced the WWIS. 
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CH surface dose rate criterion has been met. This certification is done for each individual drum 
within the payload and for the shipment as a whole. EPA has observed this process during CH 
inspections at several generator sites in the course of evaluating the WIPP Waste Information 
System (WWIS). An equivalent process to what is described at CCP sites occurs for the 
AMWTF CH waste characterization program using different operating procedures, but the same 
WDS WCO certification. Minor differences exist with respect to specific instruments, forms, 
and frequency of surface dose rate surveys; however, all CH TRU generator sites provide the 
same WCO certification within the WDS. 

RH containers receive a greater emphasis than CH with respect to their status determination by 
virtue of their external dose rate and their potential for personnel exposure. As stated above, the 
majority of CH and RH containers have surface dose rates that are far from their classification 
limit, significantly less than or greater than 200 mrem/hr, respectively. For these containers, it is 
easy to ignore consideration of the uncertainty associated with surface dose rate determination 
and still ensure regulatory compliance with the CH-RH criterion. However, shielded containers 
may require a greater level of scrutiny and specific modifications of the existing site procedures 
to ensure that the highest measured values for all shielded containers are below 200 mrem/hr. 

10.3 Uncertainty for Surface Dose Rate Measurements 

Regulatory compliance must be demonstrated for both CH and RH waste containers, and the 
current practice is to report a single, measured value without consideration of the value's 
uncertainty. This uncertainty becomes relevant when a waste container is sufficiently close to a 
regulatory limit that it introduces questions regarding the container's classification, as discussed 
below. 

According to the RH WCPIP, the "surface dose rate minimum and maximum limits for RH TRU 
waste are not established with an associated error or uncertainty" (DOE 2003). This is in 
contrast to other DQOs, such as radionuclide composition, Fissile Gram Equivalent (FGE), and 
Decay Heat, all of which must be reported in conjunction with an estimate of the parameter's 
uncertainty or Total Measurement Uncertainty (TMU). Also, radionuclide data derived from 
NDA (CH TRU) and radiological characterization (RH TRU) are presented with their 
uncertainties expressed as TMU. While TMU must be reported, there are no limits attached to it. 
EPA has observed CH TRU data with TMU values greater than 100% and RH TRU values 
approaching 10%, which have been acceptable. 

TMU has not been addressed for surface dose rate measurements for several reasons, mainly 
because, as stated above, it is not required. Surface dose rate measurements are not controlled to 
the same extent as radionuclide-specific determinations, which generally involve greater 
attention to details like reproducible source-to-detector distance, longer counting times, isotopic 
distributions, and item/measurement geometry. In a technical sense, TMU is not directly 
applicable to surface dose rate measurements. For example, radionuclide-specific 
measurements 17 record the total number of events (counts) per unit time which, when sufficiently 
large, is assumed to follow a known distribution that allows the derivation of meaningful 
statistical parameters; acquisition (counting) times can be adjusted to accommodate low signal 

17 This includes radionuclide-specific measurements that are used to derive FGE, PE Ci and TAAC. 
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(activity) containers. Surface dose rate measurements look to simply record the highest response 
rate of a given item relative to the CH-RH criterion (200 mrem/hr), provided the instrument has 
been appropriately exposed to the source; increasing the counting time does not matter. 

Positional effects must be considered. Typical CH and RH waste matrices, such as debris, may 
contain a small number or even a single item that is heavily contaminated within a matrix of 
much less contaminated debris. The position of such an item within a waste container can cause 
the surface dose rate readings to vary considerably from one side or end of the container to the 
other. Proper survey techniques help to minimize this effect, and CBFO has stated that (Moody 
2008): 

The surface dose rate measurement protocols that DOE uses at the various sites 
involve multiple measurements around each waste container, with the single 
highest measured value employed as the "dose rate of record" that governs how 
the container is classified. 

The use of multiple measurements around a waste container when performing a surface dose rate 
survey is the main way of addressing positional effects. Site procedures typically include this 
and, if properly executed, multiple measurements and attention to detail should identify any hot 
spots close to one side or end of a waste container. This assumes that for shielded containers, the 
single highest measured value would be the "dose rate of record," as CBFO has stated (Moody 
2008). Although this is understood to be a common practice, it is not clear that all surface dose 
rate survey procedures currently in use at CH and RH generator sites include this as an explicit 
requirement. 

As discussed previously, the CBFO QAPD requires that each site's M&TE program meet the 
requirements of ANSI-N323. This entails many general and specific requirements for site 
M&TE programs, i.e., calibration frequency, maintenance of instruments and standards, use of 
check sources, operational characteristics and documentation. The specified acceptance range 
for accuracy of neutron dose equivalent instruments is± 20%; 18 the gamma acceptance range for 
accuracy is± 10% to± 15% 19 (ANSI 1997). This tolerance is assumed to encompass 
contributions from all sources of uncertainty involved in the calibration process, i.e., calibration 
source(s), positional effects, curve fitting, and differences between calibration source and actual 
wastes. 

For example, assume that the results of surveying a container RH waste yield a surface dose rate 
of 210 mrem/hr. If the allowable calibration uncertainty of the survey instrument is 10% and this 
represents the results of a single gamma measurement, a simple restatement of these results is 
that the container's surface dose rate is between 189 and 231 mrem/hr. If the container's surface 
dose rate results of 21 0 mrem/hr were the composite of a gamma and a neutron measurement, 
and each measurement complied with the ANSI standard, the uncertainty calculation becomes 
more complex. Assuming the gamma and neutron measurements are independent, the 1 0% 
gamma uncertainty and the 20% neutron uncertainty would be added in quadrature, i.e., by 

18 The specific requirement is ±30% for 0-10 mrem/hr and ±20% for above 10 mrem/hr. 
19 The specific requirement is that the instrument be tested near the end points of the range, i.e., 20% and 

80% of full scale, and the acceptance ranges are± 15% for the low point and ± 10% for the upper point. 
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taking the square root of the sum of the squares for both measurements. This yields an 
uncertainty of 22%, allowing a restatement of the 210 mrem/hr value as between 163 and 
256 mrem/hr. However, if the gamma and neutron measurements are not considered to be 
independent, their uncertainties would be additive (summed), increasing the uncertainty relative 
to the 210 mrem/hr measured value. The same approach is applicable to a hypothetical CH 
waste container with a measured surface dose rate of 190 mrem/hr, which could be stated as a 
surface dose rate between 171 and 209 mrem/hr based on a single gamma measurement, and 
between 148 and 231 mrem/hr based on two independent measurements, one gamma and one 
neutron. This hypothetical drum ofPFP waste would be classified as CH TRU. Because there is 
no consideration for uncertainty or error, one could reasonably question the validity of the 
classifications for these containers as CH or RH. 

10.4 Summary of Measurement Issues 

DOE surface dose rate measurement procedures for photons and neutrons should specifically 
address uncertainties to ensure that the legal limit of 200 mrem/hr is not exceeded. In addition, 
DOE should develop site-wide procedures to ensure that surface dose rate measurements are 
conducted consistently at all TRU waste generator sites. EPA recognizes that these issues are 
not relevant to the SC design; rather they are implementation issues. However, they must be 
addressed as part of any waste disposal program utilizing shielded containers. 

11.0 SUMMARY AND CONCLUSIONS 

SC&A has reviewed the DOE PCR regarding the use of shielded containers for the disposal of 
selected RH TRU waste streams on the floor of the WIPP disposal rooms. In the review, 
particular attention was directed to Analysis Report for Shielded Container Performance 
Assessment (Dunagan et al. 2007) and Analysis of RH TR U Wastes for Containment in Lead 
Shielded Containers (Crawford and Taggart 2007), since these two documents summarize 
DOE's technical approach to PA. A number of relevant supporting documents were also 
reviewed. SC&A demonstrated that the maximum temperature increase in the wall of a shielded 
container from photon interactions was only a few degrees. SC&A examined the MicroShield 
quality assurance documentation and found it to be acceptable. SC&A ran the MicroShield code 
duplicating LANL results. SC&A evaluated the impact of additional radionuclides that are 
strong photon emitters, in addition to those selected by LANL. 

The impact of the PCR on inventory changes was reviewed and the DOE approach was 
validated. Possible changes to the repository chemical conditions were examined and it was 
concluded that impacts from the PCR on repository performance were negligible. 

DOE modeling showed that the shielded container approach resulted in barely perceptible 
changes in the PA mean CCDFs, even for the bounding case where all ofthe RH TRU waste was 
processed like CH TRU waste and placed in shielded containers on the floors of the disposal 
rooms. The calculational approach used in the SCP A was reviewed and found to be acceptable 
and properly implemented. 

Based on its review of the shielded container safety analysis, SC&A found that the shielded 
container created no accident risks to the MOI or nearby worker that were greater than for CH 
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TRU in 55-gallon drums. In fact, due to the robust container design, the risks were lower for a 
variety of postulated accidents. 

Important implementation questions must be addressed before disposal in shielded containers 
can be implemented. As described in Section 10, consideration should be given to adopting a 
DOE complex-wide procedure or requirements for characterizing the surface dose rate for 
shielded containers, and the procedure or requirements should account for measurement 
uncertainty to ensure that the 200 mrem/hr surface dose rate limit for CH TRU is not exceeded. 
This would include procedures to ensure that the radiation source does not shift within the 
container during handling and transportation. 

12.0 REFERENCES 

ANSI 1997. American National Standard Radiation Protection Instrumentation Test and 
Calibration, Portable Survey Instruments. ANSI N323A-1997. American National Standards 
Institute. 

ATWIR 2007. Annual Transuranic Waste Inventory Report- 2007. DOE/TRU-2008-3379, 
Rev. 1. U.S. Department ofEnergy, Carlsbad Field Office, Carlsbad, New Mexico. 

ATWIR 2008. Annual Transuranic Waste Inventory Report- 2008. DOE/TRU-2008-3425, 
Rev. 0. U.S. Department of Energy, Carlsbad Field Office. October 2008. 

Bradley, E.W., C.F. Wu, and T.E. Goff. 1993. Technical Basisfor External Dosimetry at the 
Waste Isolation Pilot Plant (WIP P), Science Applications International Corp. and Westinghouse 
Electric Corp. DOE/WIPP-93-068, December 31, 1993. 

Camphouse, C. 2010. Analysis Package for CCDFGF: CRA-2009 Performance Assessment 
Baseline Calculation, Rev. 0. Sandia National Laboratories. ERMS 553027. 

CCP (Central Characterization Project) 2007. CCP Transuranic Waste Certification Plan. CCP
P0-002, Rev. 20. 

CCP (Central Characterization Project) 2008a. CCP Dose-to-Curie Survey Procedure for 
Remote-Handled Transuranic Waste. CCP-TP-504, Rev. 6. 

Chavez, M. 2007a. Document Review and Comment Form. Technical review by Tom Kirchner 
for new parameters for AP-135. ERMS 546767. 

Chavez, M. 2007b. Parameter Approval for new parameters for AP-135. ERMS 546784. 

Clayton, D. 2008. Document Review and Comment Form, Technical Review by Daniel J 
Clayton for SNL Response to First Completeness Comments on the Department of Energy's 
(DOE) Submittal for its Remote Handled (RH) Shielded Container Planned Change Request. 
ERMS 548626. 

Rev. 4 Draft- Shielded Containers 58 SC&A- December 29,2010 



Crawford, B.A. 2005. Tables Containing Lead Datafrom TWBID Rev. 2-1 D.4.15. 
Memorandum to J. Trone, October 20, 2005. Carlsbad, New Mexico: Los Alamos National 
Laboratory. ERl\1S 541735. 

Crawford, B. and D. Taggart. 2007. Analysis ofRHTRU Wastesfor Containment in Lead 
Shielded Containers. Los Alamos National Laboratory Carlsbad Operations, Simple Analysis 
Report INV-SAR-08, Rev. 0. 

Day, Brad. 2008, "Design Overview of Shielded Containers," Washington TRU Solutions, 
Presentation to the Nuclear Regulatory Commission, July 8. 

Djordjevic, S. 2003. Estimation of Maximum RH TR U Thermal Heat Load for WIP P for 
Compliance Recertification Application, Rev. 1. Sandia National Laboratories, Carlsbad, New 
Mexico. ERMS 531593. 

DOE (U.S. Department of Energy) 1981. Agreement for Consultation and Cooperation Between 
the Department of Energy and the State of New Mexico on WIPP. U.S. Department of Energy 
and State ofNew Mexico, July 1, 1981, as modified (updated through April18, 1988). 

DOE 1996, Test and Evaluation Documentfor DOT Specification 7A Type A Packaging, 
DOE/RL-96-57, Rev. 0-F, Volume 1, http://rampac.energy.gov/NonCert/dot7a/rl96-57/ptoc.htm, 
Accessed: August 19, 2008. 

DOE 2003. Remote-Handled Waste Characterization Program Implementation Plan, Rev. 0. 
DOE/WIPP-02-3214. October 30, 2003. 

DOE 2004a. Title 40 CFR 191 Parts Band C Compliance Recertification Application. U.S. 
Department of Energy Field Office, March 2004. Docket A-98-49 Category II-B2. 

DOE 2004b. Quality Assurance Program Document, Rev. 6. DOE/CBF0-94-1012. September 
2004. 

DOE 2005. Contact Handled Transuranic Waste Authorized Methods of Payload Control (CH
TRAMPAC), Rev. 2, May 2005. 

DOE 2006a. Remote Handled Transuranic Waste Authorized Methods of Payload Control (RH
TRAJV!PAC), Rev. 0. DOE/WIPP 90-045 Rev. 7. RH-TRAMPAC Document Rev. 0, June 2006. 
U.S. Department of Energy, Carlsbad Field Office, Carlsbad, New Mexico. 

DOE 2006b. Waste Isolation Pilot Plant Remote Handled (RH) Waste Documented Safety 
Analysis, U.S. Department ofEnergy, DOE/WIPP-06-3174, Rev. 0, March 2006. 

DOE 2006c. Transuranic Waste Baseline Inventory Report 2004, Rev. 0. U.S. Department of 
Energy, Carlsbad Field Office, DOE/TRU-2006-3344. 

DOE 2006d. RH TRU 72-B, Safety Analysis Report, U.S. Department of Energy, Rev. 4, June 
2006. 

Rev. 4 Draft- Shielded Containers 59 SC&A- December 29,2010 



DOE 2006e. Preparation Guide for US Department of Energy Nonreactor Nuclear Facility 
Documented Safety Analyses, U.S. Depatment of Energy DOE-STD-3009-94, Rev. 3, March 
2006.DOE 2007a. Transuranic Waste Acceptance Criteria for the Waste Isolation Pilot Plant. 
DOE/WIPP-02-3122, Rev. 6.1. U.S. Department of Energy, Carlsbad Field Office. October 29, 
2007. 

DOE 2007b. WIPP Technical Fact Sheet: Planned Change Request for Shielded Containers. 
Attachment to Moody 2007. 

DOE 2007c. Annual Transuranic Waste Inventopry Report- 2007. DOE/TRU-2008-3379, 
Rev. 1. U.S. Department of Energy, Carlsbad Field Office. 

', 
DOE-CBFO 2008. Hal/PACT Safety Analysis Report, Rev. 5. U.S. Department of Energy, 
Carlsbad Field Office, Carlsbad, New Mexico. 

DOE 2009a. Letter from D. Moody, Manager, Carlsbad Field Office, DOE to Jonathan 
Edwards, Acting Director, EPA Radiation Protection Division dated June 11,2009. Subject: 
Transmittal ofNRC Certificate ofCompliance. 

DOE 2009b. Transuranic Waste Acceptance Criteria for the Waste Isolation Pilot Plant, 
Rev. 6.4. DOE/WIPP-02-3122. U.S. Department of Energy, Carlsbad Field Office. December 
10, 2009. 

DOE 2009c. Letter from D. Moody, Manager, Carlsbad Field Office, DOE, to Jonathan 
Edwards, Acting Director, EPA Radiation Protection Division dated January 21, 2009. Subject: 
Self-Certification of the Shielded Container to Department of Transportation (DOT) 
Requirements. 

DOE 2009d. Title 40 CFR Part 191 Subparts Band C Compliance Recertification Application 
for the Waste Isolation Pilot Plant, Appendix PA-2009 Performance Assessment. DOE/WIPP-
09-3424. U.S. Department of Energy, Carlsbad Field Office. 

DOE 201 Oa. Letter from D. Moody, Manager, Carlsbad Field Office, DOE, to Jonathan 
Edwards, Acting Director, EPA Radiation Protection Division dated March 4, 2010. Subject: 
Submittal of Safety Analyses in Support of the Planned Change Request for Lead Shielded 
Containers. 

DOE 2010b. Letter from Susan McCauslin, DOE/CBFO to Jonathan Walsh, USEPA/ORIA: 
Summary of a Revised Safety Impact Analysis for the Lead Shielded Container Assembly. 
December 3, 2010. 

Dunagan, S.C., C.W. Hansen, and W.P. Zelinski. 2005. Effect of Increasing Cellulosics, 
Plastics, and Rubbers on WIPP Performance Assessment, Rev. 1. Sandia National Laboratories, 
Carlsbad, New Mexico. ERMS 538445. 

Rev. 4 Draft - Shielded Containers 60 SC&A- December 29,2010 



Dunagan, S.C. 2007. New Parameters for AP-135. Memorandum August 27, 2007. Sandia 
National Laboratories, Carlsbad, New Mexico. ERMS 546765. 

Dunagan, S.C., G.T. Roselle, E.D. Vugrin, and J.T. Long. 2007. Analysis Report for Shielded 
Container Performance Assessment. Sandia National Laboratories, Carlsbad, New Mexico, 
ERMS 547197. October 31,2007. 

Dunagan, S.C. and E.D. Vugrin. 2007. Analysis Plan to Assess the Impact of Shielded 
Container Emplacement in the Waste Isolation Pilot Plant, AP-135. Sandia National 
Laboratories, Carlsbad, New Mexico. ERMS 546628. 

Eckerman, K.F., and J.C. Ryman. 1993. External Exposure to Radionuclides in Air, Water, and 
Soil, Oak Ridge National Laboratory, Prepared for U.S. Environmental Protection Agency, 
Office of Radiation and Indoor Air, Federal Guidance Report No. 12. 

EPA (Environmental Protection Agency) 2006. Technical Support Document for Section 
194.24: Evaluation of the Compliance Recertification Actinide Source Term and Culebra 
Dolomite Distribution Coefficient Values. Office of Radiation and Indoor Air, Docket No. A-98-
49, Item II-B1-16, March 2006. 

EPA (Environmental Protection Agency) 2007. Waste Characterization Inspection Report: 
EPA Baseline Inspection No. EPA-INL-CCP-RH-6.06-8 ofthe Central Characterization Project 
Remote-Handled Transuranic Waste Characterization Program At The Idaho National 
Laboratory, June 12-16, and August 9 and 29,2006. 

Fox, B. 2005. Analysis Package for EPA Unit Loading Calculations. CRA-2004 Performance 
Assessment Baseline Calculation, Rev. 0. Sandia National Laboratories, Carlsbad, New Mexico. 
ERMS 540378. 

Fox, B. 2007. Document Review and Comment (DRC), Technical Review by Brian Fox for 
Letter to Russ Patersonfrom Sean Dunagan Entitled Sandia's Inventory Data Needs for 
Shielded Container Performance Assessment. ERMS 546360. 

Garner, J.W. and C.D. Leigh. 2005. Analysis Package for PANEL. CRA-2004 Performance 
Assessment Baseline Calculation, Rev. 0. Sandia National Laboratories, Carlsbad, New Mexico. 
ERMS 540572. 

Hansen, F.D. and J.S. Stein. 2005. WlPP Room Evolution and Performance Assessment 
Implications. Milestone Report, February 26, 2005. Sandia National Laboratories, Carlsbad, 
New Mexico. ERMS 538870. 

Hansen, C.W., L.H. Brush, M.B. Gross, F.D. Hansen, B.Y. Park, J.S. Stein, and T.W. Thompson. 
2004. Effects of Supercompacted Waste and Heterogeneous Waste Emplacement on Repository 
Performance, Rev. 2 (January 19). ERMS 533551. Carlsbad, NM: Sandia National Laboratories. 

Helton, J. 1996. WIPP Data Entry Form: 464, Area for RH Waste Disposal in CCDFGF 
Model. Sandia National Laboratories, Carlsbad, New Mexico. ERMS 548735. 

Rev. 4 Draft- Shielded Containers 61 SC&A- December 29,2010 



Kirchner, T.B. 2005. Sensitivity of Performance Assessment Baseline Calculation Releases to 
Parameters. Sandia National Laboratories, Carlsbad, New Mexico. ERMS 540767. 

Kirchner, T.B. 2007a. Parameter Problem Report 2007-001: REFCON:FVW. Sandia National 
Laboratories, Carlsbad, New Mexico. ERMS 545481. 

Kirchner, T.B. 2007b. Document Review and Comment Form. Technical review by Tom 
Kirchner for new parameters for AP-135. ERMS 546766. 

Kirchner T.B., 2007c. Document Review and Comment (DRC), Technical Review by Thomas 
Kirchner for Analysis Report for the Shielded Container Performance Assessment. ERMS 
547198. 

LANL (Los Alamos National Laboratory) 2003a. Response to Request for Radionuclide 
Activities in TRU Waste Streamsfrom TWBID Revision 2.1, Version 3.12 Data Version D.4.08. 
Los Alamos National Laboratory, Carlsbad, New Mexico. ERMS 530918. 

LANL 2003b. Response to the Request for Waste Material and Container Material Densities 
from TWBID, Revision 2.1, Version 3.12 Data Version D.4.08. Correspondence. Los Alamos 
National Laboratory, Carlsbad, New Mexico. ERMS 530767. 

LBNL 2008. LBNL Isotopes Project Nuclear Data Dissemination Home Page. Lawrence 
Berkeley National Laboratory, http://ie.lbl.gov/toi.html, Accessed: August 14, 2008 

Leigh, C.D., J.R. Trone, and B. Fox. 2005. TRU Waste Inventory for the 2004 Compliance 
Recertification Application Performance Assessment Baseline Calculation. Sandia National 
Laboratories, Carlsbad, New Mexico. ERMS 541118. 

Long, J. 2007. Parameter Data Entry Form. ERMS 546783. 

Lowry, T.S. 2005. Analysis Package for Salado Transport Calculations. CRA-2004 
Performance Assessment Baseline Calculation, Rev. 0. Sandia National Laboratories, Carlsbad, 
New Mexico. ERMS 541084. 

Lowry, T.S., and J. Kanney. 2005. Analysis Report for the CRA-2004 PABC Culebra Flow and 
Transport Calculations. Sandia National Laboratories, Carlsbad, New Mexico. ERMS 541508. 

Moody 2007. Letter from David C. Moody, DOE/CBFO to Juan Reyes, USEPA. Subject: 
Transmittal of Planned Change Request for Shielded Containers. November 15, 2007. 

Moody 2008. Letter from David C. Moody, DOE/CBFO to Juan Reyes, USEPA. Subject: 
Shielded Container Planned Change Request. April 30, 2008. 

Moody 2010. Letter from David C. Moody, DOE/CBFO to Mike Flynn USEPA/ORlA. 
Subject: Shielded Containers. September 8, 2010. 

Moo Lee. 2007a. Document Review and Comment Form. Technical Review by Tom Kirchner 
for New Pparametersfor AP-135. ERMS 546768. 

Rev. 4 Draft- Shielded Containers 62 SC&A- December 29,2010 



Moo Lee. 2007b. Document Review and Comment Form, Management Review by Moo Lee for 
Sandia's Inventory Data Needs for Shielded Container Performance Assessment. ERMS 
546362. 

Nemer, M. and J. Stein. 2005. Analysis Package for BRAGFLO: 2004 Compliance 
Recertification Application Performance Assessment Baseline Calculation. Sandia National 
Laboratories, Carlsbad, New Mexico. ERMS 540527. 

NRC (U.S. Nuclear Regulatory Commission) 2007. ASME Code Cases Not Approved for Use. 
Regulatory Guide 1.193, Rev. 2. October 2007. 

PAIR 2008. Performance Assessment Inventory -2008. INV-PA-08, Rev. 0. Los Alamos 
National Laboratory- Carlsbad Operations, Carlsbad, New Mexico. LA-UR-09-02260, April 
23, 2009. 

Park, B.Y., and F.D. Hansen. 2003. Analysis Report for Determination of the Porosity Surfaces 
of the Disposal Room Containing Various Waste Inventories for WIPP PA (Revision 0). ERMS 
533216. Albuquerque: Sandia National Laboratories. 

Patterson 2010. Letter from Russell Patterson, DOE/CBFO to Jonathan Walsh USEPA/ORIA. 
Subject: Response to Environmental Protection Agency Regarding the Type A Testing of 
Shielded Containers. November 10, 2010. 

Reyes, J. 2007. Letter from Juan Reyes, USEPA to David C. Moody, DOE/CBFO. Comments 
of the Department of Energy's (DOE) Remote Handled (RH) Shielded Container Planned 
Change Request. December 7, 2007. 

Reyes, J. 2008. U.S. Environmental Protection Agency, Office of Air and Radiation, 
Washington, D.C., Letter to D.C. Moody U.S. Department of Energy, Carlsbad Field Office, 
Carlsbad, New Mexico. February 11, 2008. 

Sanchez, L.C., and H.R. Trellue. 1996. Estimation of Maximum RH TRU Thermal Heat Load 
for WIPP. Memo toT. Hicks (Galson Sciences Ltd.), January 17, 1996. Sandia National 
Laboratories, Albuquerque, New Mexico. ERMS 231165. 

Shleien, Bernard. 1992. The Health Physics and Radiological Health Handbook, Scinta, Inc. 

Sellmer, T. 2007. Final Container Design, Shielded Container. Washington TRU Solutions, 
Carlsbad, New Mexico. ERMS 547052. 

Stein, J.S., and W.P. Zelinski. 2004. Effect of Increased Iron Surface Areafrom 
Supercompacted AMWTP Waste on Long-Term Repository Conditions as Modeled in 
Performance Assessment of the WIPP. Sandia National Laboratories, Carlsbad, New Mexico. 

Stein, J.S., M.B. Nemer, and J.R. Trone. 2005. Analysis Package for Direct Brine Releases, 
Compliance Recertification Application, 2004 PABC, Rev. 0. Sandia National Laboratories, 
Carlsbad, New Mexico. ERMS 540633. 

Rev. 4 Draft- Shielded Containers 63 SC&A- December 29,2010 



TEA (Trinity Engineering Associates) 2004. Review of Effects of Supercompacted Waste and 
Heterogeneous Waste Emplacement on WIPP Repository Performance. Prepared for the U.S. 
Environmental Protection Agency, Office of Radiation and Indoor Air, Washington, DC, March 
17,2004. 

TEA 2005. Review of WIP P Performance Assessment Computer Code Migration Activities, 
Version 3. Prepared for the U.S. Environmental Protection Agency, Office of Radiation and 
Indoor Air, Washington, DC, December 31, 2005. 

Trone, J. 2007. Document Review and Comment Form, Technical Review by Joan Trone Letter 
to Russ Paterson from Sean Dunagan Entitled Sandia's Inventory Data Needs for Shielded 
Container Performance Assessment. ERMS 546361. 

Vugrin, E.D. 2005a. Analysis Package for DRSPALL, CRA 2004 Performance Assessment 
Baseline Calculation. Sandia National Laboratories, Carlsbad, New Mexico. ERMS 540415. 

Vugrin, E.C. 2005b. Analysis Package for CUTTINGS_S, CRA-2004 Performance Assessment 
Baseline Calculation. Sandia National Laboratories, Carlsbad, New Mexico ERMS 540468. 

Vugrin, E.C. and S. Dunagan. 2005. Analysis Package for CCDFGF: CRA-2004 Performance 
Assessment Baseline Calculation. Sandia National Laboratories, Carlsbad, New Mexico ERMS 
540771. 

Vugrin, E.D., and M.B. Nemer. 2007. Analysis Plan for the 2009 Compliance Recertification 
Application Performance Assessment. Sandia National Laboratories, Carlsbad, New Mexico. 
ERMS 545496. 

Wall, N.A. and D. Enos. 2006. Iron and Lead Corrosion in WIPP-Relevant Conditions. TP 06-
02, Rev. 1. Sandia National Laboratories, Carlsbad, New Mexico, ERMS 543238. 

Wilson, C., D. Porter, J. Gibbons, E. Oswald, G. Sjoblom, and F. Caporuscio. 1996. Conceptual 
Nfodels Peer Review Report, Prepared for the U.S. Department of Energy, Carlsbad, New 
Mexico, July 1996, Docket No. A-93-02 Item II-G-1. 

WTS 2008. Shielded Container Type A Evaluation Report, ECO No. 11834, Rev. 0, 
Washington TRU Solutions LLC, Carlsbad, New Mexico, June 2008. 

Rev. 4 Draft- Shielded Containers 64 SC&A- December 29,2010 



APPENDIX A 

RESOLUTION OF CORRECT THICKNESS FOR INNER AND OUTER STEEL 
SHELLS FOR SHIELDED CONTAINERS 

EPA questioned DOE about the use of different thicknesses for the inner and outer shells of the 
shielded containers reported in various DOE documents. EPA's specific comment, DOE's 
response, and EPA's conclusion are presented in this Appendix. 

EPA Comment 

During our review of various DOE documents related to shielded containers, we have noted 
several inconsistencies regarding the thickness of the inner and outer steel shells of the container: 

• Dunagan et al. 2007 (Section 2.2) lists the thicknesses of the outer and inner walls as 
1/8 in (0.125) and 3/16 in (0.1875), respectively. Elsewhere (i.e., Section 3.1.6.2), the 
same authors list the combined thickness of the inner and outer steel shells as 0.3125 in. 

• According to DOE 2010a, Enclosure 1, the inner and outer steel walls are 7 gauge 
(0.144 in) and 11 gauge (0.091 in), respectively. 

• DOE states that the inner wall thickness is 0.1793 in (DOE 2009 Enclosure, 
Section 4.2.3). 

DOE should indicate which dimensions are the correct ones and what effects, if any, the 
corrected dimensions have on the various analyses that DOE has performed. 

EPA References 

Dunagan, S.C., G.T. Roselle, E.D. Vugrin, and J.T. Long, 2007. Analysis Report for Shielded 
Container Performance Assessment. Sandia National Laboratories, Carlsbad, New Mexico, 
ERMS 547197. October 31,2007. 

DOE 201 Oa. Letter from D. Moody, Manager, Carlsbad Field Office, DOE, to Jonathan 
Edwards, Acting Director, EPA Radiation Protection Division, dated March 4, 2010. Subject: 
Submittal of Safety Analyses in Support of the Planned Change Request for Lead Shielded 
Containers. (Enclosure 1 is "Summary of the Safety Impact Analysis for the Lead Shielded 
Container.") 

DOE 2009. Letter from D. Moody, Manager, Carlsbad Field Office, DOE, to Jonathan Edwards, 
Acting Director, EPA Radiation Protection Division, dated January 21, 2009. Subject: Self 
Certification of the Shielded Container to Department ofTransportation (DOT) Requirements. 
(Enclosure is "Shielded Container Type A Evaluation Report.") 
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DOE Response 

The correct dimensions for the thickness of outer shell of the shielded container is 0.120 in 
(+/- 0.008 in), 11 gauge (GA), and the inner shell is 0.179 in(+/- 0.008 in), 7 GA (Washington 
TRU Solutions 2007). 

Concerning the Shielded Container Performance Assessment Document: 

Since the analysis in Dunagan et al. (2007) was performed, the inner and outer thicknesses of the 
shielded container have changed to 0.120 ± 0.008 in (11 GA) for the outer wall and 0.179 
± 0.008 in (7 GA) for the inner wall. Though these values are less than the values in Dunagan 
et al. (2007), the conclusions formed based on the thickness of the walls remain unchanged. The 
small reduction of the wall thicknesses will have no impact on the results of the analysis 
performed in Dunagan et al. (2007). 

Concerning the Safety Impact Analysis Document: 

The dimensions stated in "Summary of the Safety Impact Analysis for the Lead Shielded 
Container" were incorrect. However, the Safety Impact Analysis was performed using the 
correct dimensions stated above and does not change the results and conclusions in the report, 
i.e., consequences to the public (i.e., the maximally exposed offsite-individual) and to the onsite 
(facility) worker will not increase with the use of the shielded containers. 

The following paragraph, page 1 in "Summary of the Safety Impact Analysis for the Lead 
Shielded Container," should be replaced with the following paragraph. 

The shielded container has approximately the same exterior dimensions as a 
55-gallon drum and holds a single 30-gallon drum that will contain the RH TRU 
waste (See Figure 1). The cylindrical sidewall of the shielded container has 
nominal l-in thick lead shielding sandwiched within a double-walled steel shell. 
The external wall is 11 gauge (0.120 in± 0.008 in) steel and the internal wall is 
7 gauge (0.179 in± 0.008 in) steel. The lid and the bottom ofthe container are 
made of carbon steel and are approximately 3 in thick. The 30-gallon inner 
container has a gross internal volume of 4.0 ft3 (0.11 m3

) and a maximum loaded 
weight of 2,260 pounds. The empty weight of the shielded container is 1, 726 lbs. 

This will be noted as errata to the "Summary of the Safety Impact Analysis for the Lead 
Shielded Container" document. 

Concerning the Shielded Container Type A Evaluation Report: 

The analyses, tests, and evaluations performed on the shielded container to demonstrate 
compliance of the packaging design for use as a standalone DOT 7 A Type A packaging were 
performed using the correct dimensions for the inner and outer shells as stated above. The 
results and conclusions in "Shielded Container Type A Evaluation Report" for use of the 
shielded container as a DOT 7 A Type A packaging remain valid. 
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DOE Reference 

Shielded Container Assembly, Drawing No. 165-F-026-WS, Rev. B, 2007, Washington TRU 
Solutions LLC, Carlsbad, New Mexico. 

EPA Conclusion 

Based on this information, the Agency has concluded that thickness of the inner and outer steel 
shells of the shielded containers has been properly addressed by DOE. 
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APPENDIXB 

CONSEQUENCES OF FIRE DAMAGE TO SHIELDED CONTAINERS 

To better understand why the consequences of a fire that damages a shielded container 
containing RH TRU waste are no greater than the consequences of a fire that damages a standard 
55-gallon drum of CH TRU waste, a brief description of the Accident Analysis (AA) used in the 
WIPP Documented Safety Analysis (DSA) is provided here (WIPP 2010a). 

In the AA, the total effective doses (TED) to both the maximally exposed offsite individual 
(MOl) and an onsite worker located 100 m from the accident are calculated. The source term 
(ST) for the calculation is the amount of Pu-239 equivalent curies (PE-Ci) released to the 
atmosphere from the fire accident. The source term is multiplied by a dose conversion factor 
(TEDi - rem/PE-Ci) to obtain the TED incurred by the ith receptor (Di- rem): 

The source term for a given accident scenario is a function of five factors: 

• MAR- material at risk (PE-Ci): the amount of material available to be acted upon by the 
accident (fire) 

• DR- damage ratio: fraction of material actually involved in the accident 

• ARF- airborne release fraction 

• RF - respirable fraction 

• LPF - leak path factor: fraction of radionuclides that get filtered out or deposited by 
natural processes within the facility 

Accordingly, the equation for the source term is: 

ST = MAR X DR X ARF X RF X LPF 

For the shielded container AA, the material at risk is assumed to be the number of containers 
involved in the accident times the PE-Ci per container. 

The concept ofPu-239 equivalent curies is designed to normalize risks from other TRU 
radionuclides to Pu-239 as described in Appendix B of the WIPP Waste Acceptance Criteria 
(DOE 201 0). The Pu-239 equivalent activity for the ith radionuclide (AMi) is defined as A/WFi, 
where Ai is the activity of the ith radionuclide and WFi is the PE-Ci weighting factor. WF1 is, in 
tum, defined as Eo/Ei, where Eo is the 50-year whole-body committed dose for inhalation ofPu-
239 particles with a 1 micron AMAD and a weekly lung clearance class. Ei is the 50-year 
committed whole-body dose for the ith radionuclide with a one micron AMAD and a lung 
clearance class that results in the highest value ofEi. Values ofthe 50-year commited dose are 
obtained from DOE 1988. The dose conversion factor for Pu-239 is 5.1E+02 rem/).!Ci, while the 
comparable value for Cs-137 (a major source ofRH TRU activity) is 3.2E-02 rem/).!Ci. Thus, 
any releases of Cs-13 7 from a SC would involve insignificant incremental inhalation exposures. 
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DOE equates the SC to a pipe overpack container (POC) in terms of general physical 
characteristics, i.e., they both involve a container within a container (WIPP 201 Ob ). Testing of 
POCs during fires is described in (DOE-STD-5506-2007): 

Four POCs were subjected to Type B protocol thermal tests as summarized in 
Appendix C. The associated 150 JV!W fuel pool fire caused the one outer 
55-gallon drum of a POC package with a meta/filter to experience lid loss. This 
occurred within the first three minutes of the fire. Post-fire inspection showed the 
pipe component seal and filter gasket to be damaged. Associated leak rate testing 
of this POC showed a total leak rate of24 cm31s at a differential pressure of 
87 kPa. 

Based on this information, the product of ARF x RF was estimated to be 8.1E-08 (WIPP-2010b, 
Section 7.5). The comparable values for ARF x RF for 55-gallon drums ranged from IE-04 to 
IE-02 for confined burning and unconfined burning, respectively (WIPP 2010a, Table 3-1). On 
a per-container basis, the MAR is the same for both a standard 55-gallon drum and an SD, with 
the limit specified as :S 80 PE-Ci. Thus, the ST is smaller for the SC than for a 55-gallon drum. 
This result is based on the assumption that the inner liner of the SC assembly and the internal 
30-gallon drum retain their integrity during the fire except for minimal leakage. This assumption 
is consistent with that made for POCs. It should also be noted that 55-gallon drums are typically 
shipped and emplaced as seven-packs, while SCs will be emplaced as three-packs. Thus, the 
total MAR for the SC waste is less than for CH TRU waste. 

Appendix B References 

DOE 1988. Internal Dose Conversion Factors for Calculation of Dose to the Public. DOEIEH-
0071. 

DOE 2007. Preparation of Safety Basis Documents for Transuranic (TRU) Waste Facilities. 
DOE-STD-5506-2007. April2007. 

DOE 2010. Transuranic Waste Acceptance Criteria for the Waste Isolation Pilot Plant, 
Revision 6.5. DOE/WIPP-02-3112. June 30, 2010. 

WIPP 201 Oa. WIP P Accident Analysis Calculations for Events Involving Released from the 
Gamma Shielded Container, WIPP-031. 

WIPP 201 Ob. Fire Analysis of the Shielded Container for the Waste Isolation Pilot Plant, 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

Mr. Edward Ziemianski 
Acting Manager, Carlsbad Field Office 
U.S. Department of Energy 
P.O. Box 3090 
Carlsbad, NM 88221 

Dear Mr. Ziemianski: 

MAR 2 5 2011 
OFFICE OF 

AIR AND RADIATION 

This letter announces the U.S. Environmental Protection Agency's (EPA's) proposed 
decision to approve the Department of Energy's (DOE's) planned·change request (PCR) to 
emplace a portion of the remote-handled (RH) transuranic (TRU) waste inventory in specially 
designed shielded containers at the Waste Isolation Pilot Plant (WIPP). With. this request, DOE 
plans to place RH TRU waste in these containers on the floor of the disposal rooms, rather than 
emplacing it in boreholes in the facility walls. DOE submitted this request in order to enhance 
the efficiency of facility operations; once eligible waste is properly loaded into the shielded 
container assembly, it may be treated as contact-handled (CH) waste for the purposes of facility 
operations. DOE plans, however, to maintain the RH designation for the waste. 

In its December 7, 2007letter (Docket A-98-49, II-83-106), EPA requested DOE to 
undergo a safety analysis, acquire approval from the Nuclear Regulatory Agency, and obtain 
certification from the Department of Transportation regarding shielded containers. At this time, 
the Agency fmds that DOE has fulfilled all of these documentation requirements. Additionally, 
EPA fmds that the results of performance assessment show that the use of shielded containers 
does not significantly affect facility compliance with 40 CFR 194. The results of the Agency' s 
review are included in an attachment to this letter. 

With this letter, EPA is opening an informal 60-day public comment period, which the Agency 
committed to provide to stakeholders in its December 11, 2008 letter (A-98-49, II-83-115) to 
DOE. Following the receipt and resolution of public comments, EPA proposes to allow the 
emplacement of shielded container assemblies at WIPP, on the condition that, prior to shipping 
the shielded containers to WIPP, DOE implements a consistent complex-wide procedure to 
ensure that the shielded containers remain below the Land Withdrawal Act 200 millirem per 
hour dose limit for contact-handled waste. We understand that DOE will separately need a 
hazardous waste permit modification from the New Mexico Environment Department. This 
proposed approval is independent of that permit modification. 

Internet Address (URL) • http://www.epa.gov 
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If you have any questions, please contact Jonathan Walsh at 202-343-9238 or 
walsh.jonathan@epa.gov. 

cc: Electronic distribution 

Frank Marcinowski, DOE HQ 
Christine Gelles, DOE HQ 
Alton Harris, DOE HQ 
Russ Patterson, DOE CBFO 
George Basabilvazo, DOE CBFO 
Steve Zappe, NMED 
Nick Stone, EPA Region 6 

Sincerely, 

/'!~£?~ 
for Jonathan Edwards, Director 

Radiation Protection Division 



Attachment 

Background 

The WIPP Land Withdrawal Act (L W A) of 1992 (PL 1 02-579) defines remote
handled transuranic (RH TRU) waste as TRU waste with a surface dose rate of200 
millirem (mrem)lhr or greater, and contact..:handled transuranic waste (CH TRU) waste as 
TRU waste with a surface dose rate not greater than 200 mremlhr. RH waste is currently 
shipped to WIPP in an unshielded steel canister, which holds three 55-gallon drums of 
waste. The canister is handled and moved using specialized apparatus, and is emplaced in 
boreholes drilled horizontally into the walls of the waste disposal rooms; a concrete 
borehole plug shields facility workers from radiation from the canister after it is placed in 
the wall. 

The shielded container has the approximate external dimensions of a 55-gallon 
drum. The sides of the container consist of an inch-thick layer oflead shielding between 
inner and outer layers of carbon steel, and the top and bottom of the container consist of 
three-inch thick carbon steel. ~e container holds a 30-gallon waste drum. Many RH 
waste streams, if loaded in shielded container assemblies, would have a container surface 
dose rate below 200 millirem per hour and could be handled using the same equipment 
and techniques as CH waste. DOE has stated that use of shielded containers will 
"increase the efficiency of utilization of the WIPP facility by easing the restrictions on 
waste handling needed during emplacement ofRH waste canisters in the walls of the 
rooms" (Moody 2007). According to DOE, WIPP is currently limited to a maximum of 
six RH shipments per week due to logistical constraints, whereas CH waste handling 
processes allow four to five shipments to be received, unloaded and emplaced daily. In 
addition to minimizing the disruptions from in-the-wall emplacement ofRH TRU waste 
canisters, the use of shielded containers would conserve borehole space for higher
activity waste streams by providing additional emplacement locations for some RH TRU 
waste. 

Though some fraction of the RH TRU waste would be handled as though it were 
CH, DOE will still track the waste as remote-handled. DOE will continue to consider the 
shielded container waste in the calculation of the total amount ofRH TRU waste 
disposed of at WIPP, which will remain below the 250,000 fl? (7, 079 m3

) specified in the 
Agreement for Consultation and Cooperation between DOE and the State of New Mexico 
(Moody 2007, DOE 1981 ), and below the 5.1 million Curies specified by the WIPP 
L W A, regardless of how the waste is handled and emplaced. 

Timeline 

On November 15, 2007 (Docket A-98-49, Il-82-68), DOE submitted the shielded 
containers PCR to EPA for approval. Also in November, 2007, a stakeholder meeting 
was held in Albuquerque, NM, and a 60-day informal comment period was opened. In 
response to the PCR and public input, EPA advised DOE of three requirements that 
needed to be satisfied before the Agency would consider approval: 1) NRC would need to 



approve the shipping container design, 2) the shipping container design would need to be 
approved by the Department ofTransportation (DOT), and 3) DOE would conduct and 
submit a safety analysis for facility operations involving the shielded container. This 
initiated a series of technical correspondences. On June 10,2009 (Docket A-98-49, II
B2-72), DOE received NRC approval to ship RH waste in the shielded container using 
the HalfPACT.ln a November 10,2010 submission (Docket A-98-49, II-B2-77), DOE 
provided the Agency with the final technical information needed to demonstrate that it 
had fully self-certified the shielded container assembly to DOT's Type-A shipping 
requirements. Finally, on December 3, 2010 (Docket A-98-49, Item II-B2-78), DOE 
provided the Agency with a revised White Paper, detailing the results of safety analyses. 
These materials satisfied the Agency's preconditions, and allowed a final technical 
review of the shielded container PCR. 

Technical basis for approval 

In order to determine the impacts of the shielded container assembly on repository 
performance, DOE conducted performance assessment (P A) calculations comparing 
several emplacement schemes with a known, compliant baseline (Dunagan et al. 2007). 
The baseline selected for comparison with the shielded container P A was the 2004 
Performance Assessment Baseline Calculation (P ABC-2004), which was the most 
recently EPA-approved P A at the time the PCR was submitted. In order to demonstrate 
compliance, DOE chose a bounding approach for the shielded container PA in which all 
of the RH TRU waste inventory would be emplaced on the floors ofthe disposal rooms. 
Three sets of complementary cumulative distribution functions (CCDFs) were calculated: 
one assuming that all RH TRU waste was combined into a single composite waste stream 
and emplaced in shielded containers; one in which RH waste was divided evenly between 
shielded containers and boreholes; and a third in which all 77 RH TRU waste streams 
were treated individually and placed on the repository floor. Comparisons were made 
based on mean total releases and mean releases from cuttings and cavings, direct brine 
releases, and spallings releases separately. DOE showed, and EPA agrees, that 
differences between the mean total releases for the various emplacement schemes were 
essentially indistinguishable. Direct brine releases were slightly reduced in scenarios in 
which all RH waste was placed on the floor of the repository in shielded containers. 
DOE's calculations were reviewed and found to be correct and appropriate. 

The Agency's review finds that DOE has met EPA's stated requirements for 
approval of the shielded container assembly. The Department has successfully 
demonstrated that handling RH waste in shielded container assemblies does not pose 
greater operational hazards than those encountered in the handling of standard CH waste 
drums. P A results also show that even in the bounding case (in which all RH waste is 
emplaced in shielded containers) cumulative releases from the facility are unaffected over 
the 10,000 performance period. Full details of EPA's technical review are included in 
[SCA 2010]. 



Public Comment 

EPA is soliciting informal public comment for 60 days. As done previously with 
other planned change requests, the Agency will advertise the proposed approval on its 
WIPP website and send out a notice on the WIPP-NEWS e-maillistserv. Interested 
parties will be directed to Ray Lee (202-343-9463, lee.raymond@epa.gov), and all 
comments will be considered before EPA issues its final approval on the. shielded 
containers. 



SOUTHWEST RESEARCH AND INFORMATION CENTER 
P.O. Box4524 Albuquerque,. NM 87196 505-262-1862 FAX: 505-262· 1864 www.srtc.org 

June 23, 2011 

Ray Lee 
U.S. Environmental Protection Agency 
Washington, DC VIA EMAIL 

RE: WIPP Shielded Containers Planned Change Request 

Dear Ray, 

Southwest Research and Information Center (SRIC) provides the following comments on the 
planned change request for approval of the use of shielded containers for remote-handled (RH) 
waste at WIPP. SRIC appreciates that EPA provided a 90-day informal comment period on the 
request. 

However, SRIC is disappointed that EPA and the Department of Energy (DOE) Carlsbad Field 
Office (CBFO) provided no interactive discussion of the request since the November 29, 2007 
meeting in Albuquerque. There were various comments and questions at that meeting that 
deserved responses and further public discussion. While EPA's various requests for information 
resulted in additional documents being provided by CBFO, not all of the outstanding issues have 
been satisfactorily addressed. 

SRJC's conclusion is that it is premature to approve the use of shielded containers because 
additional documentation and analysis is required. Instead of approving shielded containers, 
EPA should convene either a public meeting or conference call so that additional information is 
provided by CBFO and, thereafter, additional analysis is done of the impacts ofthe use of 
shielded containers, and additional public comment occurs. 

1. The purpose of the planned change reguest has not been clearly explained by DOE. nor 
adequately discussed in EPA's proposed decision letter of March 25, 20 11. 

The proposed decision states: "DOE submitted this request in order to enhance the efficiency of 
facility operations." at 1. The proposed decision also states that CBFO maintains that shielded 
containers will "increase the efficiency of utilization of the WIPP facility by easing the 
restrictions on waste handling needed during emp lacment of RH waste canisters in the walls of 
the rooms." Further, "WIPP is currently limited to a maximum of six RH shipments per week 
due to logistical constraints, whereas CH waste handling processes allow four to five shipments 
to be received, unloaded and emplaced daily. In addition to minimizing the disruptions from in
the-wall emplacement of RH TRU waste canisters, the use of shielded containers would conserve 



borehole space for high-activity waste streams by providing additional emplacement locations 
for some RH TRU waste." Attachment at 1. 

"Efficiency" is not specifically defined. Is "efficiency" related to saving money- or spending 
more? CBFO should describe in detail how using shielded containers will be more efficient. Or 
is efficiency related only to the amount of RH waste that can come to WIPP? 

In any case, that discussion of the purpose is incomplete and misleading. Among other things, 
there is no discussion about the amount of contacted-handled (CH) and RH waste that needs to 
be accommodated. There is no discussion about what the historic efficiencies have been and 

~ whether the existing processes can handle the amounts of CH and RH waste in the WIPP 
inventory. There is no discussion about what inefficiencies and disruptions are introduced by a 
major change in operations and reduction in the amount of space available for CH waste, when 
space designated for CH waste is used for RH waste. There is no discussion of whether the real 
purpose of the request is to allow more RH waste to come to WIPP than would occur with 
current processes and practices. Those matters should be documented and analyzed before 
shielded containers are approved. Thus, additional information is required from CBFO and 
additional analysis is needed by EPA before use of shielded containers is approved. 

The 2010 WIPP Inventory (DOE/TRU-10-3425) includes a total of140,800 cubic meters ofCH 
waste (Table 3-1) and 5,420 cubic meters ofRH waste (Table 3-2) to be disposed at WIPP. 
However, neither the CBFO request nor the EPA proposed decision actually discusses the 
historic efficiencies and inefficiencies. According to statistics on the WIPP website 
(http://www.wipp.energy.gov/generai/GenerateWippStatusReport.pdf), the amount of CH waste disposed in 
each panel has varied from a low of 10,496.65 cubic meters (Panel 1 - less than 59 percent of 
permitted capacity) to a high of 17,997.67 cubic meters (Panel2- 100 percent of permitted 
capacity). The WIPP Hazardous Waste Permit (Table 4.1.1) allows 18,000 cubic meters ofCH 
waste (Panels 1 and 2) or 18,750 cubic meters of CH waste in subsequent panels. The increased 
permitted capacity was based on CBFO's request to improve efficiencies by not unduly limiting 
the amount of CH waste in Panel 3 and subsequent panels. Despite the capacity increases, Panel 
3 was filled with 17,902.06 cubic meters of CH waste (91 percent of permitted capacity), Panel 4 
was filled with 14,257.54 cubic meters ofCH waste (76 percent of permitted capacity), and 
while Panel 5 is still Teceiving CH waste, it will not be completely filled to the 18,750 cubic 
meter permitted capacity. 

For RH waste, Panel4 permitted capacity is 400 canisters, and 198 canisters (49.5 percent) were 
emplaced. For Panel 5, the permitted capacity is 500 canisters, and 264 (52.8 percent) were 
emplaced. 

Thus, CBFO has not historically used all of the available storage capacity for either CH or RH 
waste. CBFO has not actually shown how much RH waste can be accommodated in the 
remaining borehole locations in walls of the underground panels. CBFO has also not shown how 
much CH waste disposal space would be eliminated by shielded containers, nor whether 
additional changes would be needed in the future to accommodate CH waste planned for 
disposal. A piecemeal approach of changing RH waste configuration to allow more disposal and 
then later requesting to change CH disposal configuration to accommodate space lost to shielded 
containers is inappropriate and could be dangerous and disruptive. 



Further, past changes in the Hazardous Waste Permit to allow for greater efficiencies have not 
had that result. Therefore, SRIC believes that CBFO must provide a more complete discussion 
of what amount of RH waste needs to be accommodated, what efficiencies are needed, and 
whether such changes can and will be implemented before the planned change is approved. 

2. The effects of use of shielded containers has not been adequately described by CBFO. nor 
adequately analyzed in EPA's proposed decision. 

EPA's proposed decision "finds that the results of the performance assessment show that the use 
of shielded containers does not significantly affect facility compliance with 40 CFR 194." at 1. 
However, SRIC has not found analysis by CBFO or EPA that specifically shows compliance 
with 40 CFR 191, Subpart A. Since the WIPP Land Withdrawal Act (Public Law 102-579, as 
amended), Section 9(a)(l)(A) requires compliance with 40 CFR 191, Subpart A, CBFO must 
demonstrate, and EPA must analyze and confirm, that shielded containers would result in 
compliance with those all of those standards. 

If the 5,420 cubic meters ofRH waste in the WIPP Inventory cannot be accommodated in 
boreholes in remaining unfilled panels, one effect of using shielded containers is to bring more 
RH waste to WIPP than would come. without the change. Thus, more radioactivity would be 
handled at WIPP than if some of the RH waste in the inventory were not brought to WIPP. Such 
an increased amount of radioactivity could affect compliance with 40 CFR 191. At a minimum, 
the planned change request should document how much additional radioactivity would be 
brought if the planned change request is approved, as compared with the amount of radioactivity 
if lesser amounts ofRH waste are emplaced. CBFO should also provide information, and EPA 
should independently analyze, whether that additional radioactivity could increase releases 
during the operational lifetime and affect compliance with 40 CFR 191, Subpart A. 

3. Operational changes should be required if shielded containers are to be allowed. 
In its proposed decision, EPA would impose one condition: "prior to shipping the shielded 
containers to WIPP, DOE implements a consistent complex-wide procedure to ensure that the 
shielded containers remain below the Land Withdrawal Act 200 millirem per hour dose limit for 
contact-handled waste." at 1. While such a condition is appropriate, it is not sufficient. 

The EPA Technical Review by S. Cohen & Associates suggested the need for such consistent 
procedures and identified eight specific issues. at 53 -54. SRIC also believes that the measured 
surface dose rate must be required in the Waste Data System (WDS) for each container. EPA 
should clarify that all of those requirements must be addressed in the new procedures. Such 
procedures must be subject to EPA inspections and to a 45-day public comment period, similar 
to what is done with baseline inspections, before shielded containers could be used at each site. 

The general condition also must require new procedures at WIPP. The last sentence of the EPA 
Technical Review states: "This would include procedures to ensure that the radiation source 
does not shift within the container during handling and transportation." Upon arrival of shielded 
containers at WIPP, new procedures would be needed to examine each container to determine 
that its surface dose rate is below the 200 millirem per hour limit. Procedures should require that 
any shielded container above that limit must be returned to the shipping site and repackaged. 
Procedures should also require a suspension of all use of shielded containers and an investigation 
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of the cause(s) of the excessive surface dose rate and measures to ensure that the problem does 
not recur at any site. 

Additional radioactivity coming to WIPP also could increase worker radiation exposure. Such 
exposures may already be a problem at WIPP. Under the Energy Employees Occupational 
Injury Compensation Program, four WIPP workers have been approved for compensation for 
work-related illnesses from radiation exposure. · 
http ://www .do!. gov/owcp/energy/regs/compliance/statistics!W ebPages/W ASTE ISO PILOT .htm 

SRIC has made further inquiries to the Department of Labor and has been informed that all four 
workers also have been employed at other DOE sites. Thus, while their illnesses are definitively 
from radiation exposure, how much of the exposure is WIPP-related has not been determined. 
Nevertheless, containers with surface dose rate at or above 200 millirem per hour pose higher 
risks to workers. Thus, the worker exposure issue and procedures necessary to avoid increased 
exposures is relevant to decisions about use of shielded containers. 

The EPA Technical Review also stated: 
"Clearly, the radionuclide inventory ofRH TRU waste is very uncertain (as 
evident from the large changes shown by Table 7-7 and Table 7 -8), which leads to 
uncertainty in the amount of RH TRU waste that can ultimately be packaged in 
shielded containers. Thus, the amount ofRH TRU estimated to be disposed of at 
WIPP should be re-examined for each annual inventory estimate." at 41. 

EPA should require that each annual inventory provide detailed analysis of what waste streams 
and what RH waste containers are to use shielded containers. The inventory and reference 
documents should describe in detail any changes made during each year as to the status of 
specific RH waste streams or waste containers that are or are not using shielded containers. 

In conclusion, EPA should not now approve the use of shielded containers because additional 
documentation and analysis is required. Instead of approving shielded containers, EPA should 
convene either a public meeting or conference call among interested parties so that additional 
information is provided by CBFO and, thereafter, additional analysis is done of the impacts of 
the use of shielded containers, and additional public comment occurs. 

Citizens for Alternatives to Radioactive Dumping (CARD), Concerned Citizens for Nuclear 
Safety (CCNS), Loretto Community, and Nuclear Watch ofNew Mexico join in these 
comments. 

Thank you very much for your careful consideration of, and your response to, these comments. 

Sincerely, 

Don Hancock 
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Department of Energy 
Carlsbad Field Office 

P. 0 . Box 3090 
Carlsbad, New Mexico 88221 

Mr. John Kieling , Acting Chief 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, New Mexico 87505-6303 

SEP 2 9 2011 

Subject: Class 2 Permit Modification Request for the Waste Isolation Pilot Plant Hazardous 
Waste Facility Permit, Permit Number: NM4890139088-TSDF 

Dear Mr. Kieling : 

Enclosed is a Class 2 Permit Modification Request containing the following items: 

• Item 1, Update Ventilation Language 
• Item 2, Addition of a Shielded Container 
• Item 3, Revise the WIPP Groundwater Detection Monitoring Program Plan 

We certify under penalty of law that this document and the enclosure were prepared under our 
direction or supervision in accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the information submitted. Based on our inquiry of the 
person or persons who manage the system, or those persons directly responsible for gathering 
the information, the information submitted is, to the best of our knowledge and belief, true, 
accurate, and complete. We are aware that there are significant penalties for submitting false 
information, including the possibility of fine and imprisonment for knowing violations. 

If you have any questions, please contact George T. Basabilvazo at (575) 234-7488. 

Edward Ziemianski , Interim Manager 
Carlsbad Field Office 

Enclosure a., bai.~ ~ 
cc: w/ enclosure 

Sincerely, 

J. Edwards, EPA *ED 
J. Davis, NMED ED 
T. Hall, NMED ED 
C. Walker, Trinity Engineering ED 
CBFO M&RC 
*ED denotes electronic distribution 

CBFO:OESH:GTB:ANC:11-1332:UFC 5487.00 

M. harif, General Manager 
Washington TRU Solutions LLC 
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Item 1 

Class 2 Permit Modification Request 

Update Ventilation Language 

Waste Isolation Pilot Plant 
Carlsbad, New Mexico 

WIPP Permit Number- NM4890139088-TSDF 

September 2011 
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Overview of the Permit Modification Request 

This document contains one Class 2 Permit Modification Request (PMR) for the Waste Isolation 
Pilot Plant (WIPP) Hazardous Waste Facility Permit (Permit) Number NM4890139088-TSDF. 

This PMR is being submitted by the U.S. Department of Energy Carlsbad Field Office and 
Washington TRU Solutions LLC, collectively referred to as the Permittees, in accordance with 
the WIPP Permit, Part 1, Condition 1.3.1 (20.4.1 .900 New Mexico Administrative Code (NMAC) 
incorporating Title 40 Code of Federal Regulations (CFR) 270.42(b)). The modification provides 
for the following changes: 

• Add definition of a filled room. 

• Revise language to indicate when 35,000 standard cubic feet per minute (scfm) is 
required for worker entry into active rooms and when reporting is required. 

• Change a related reporting requirement. 

These changes do not reduce the ability of the Permittees to provide continued protection to 
human health and the environment. 

The requested modification to the WIPP Permit is provided in this PMR. The proposed 
modification to the text of the WIPP Permit has been identified using red text and a double 
underline and a strikeout font for deleted information. All direct quotations are indicated by 
italicized text. The following information specifically addresses how compliance has been 
achieved with the WIPP Permit requirement, Permit Part 1, Condition 1.3.1 . for submission of 
this Class 2 PMR. 

1. 20.4.1.900 NMAC (incorporating 40 CFR 270.42(b)(1 )(i)) requires the applicant to 
describe the exact change to be made to the permit conditions and supporting 
documents referenced by the Permit. 

The Permittees are proposing the following changes in this PMR: 

1. Add definition for a "filled room" in Condition 1.5.19. 

2. Add clarifying language in Conditions 4.5.3.2, Attachment A2, Section A2-2a(3), 
Attachment 0, Section 0-1 , Section 0-2, Section 0-3, Section 0-3c(1), Section 
0-3c(2), and Section 0-5a to indicate that 35,000 scfm is required for worker 
entry into any active CH TRU mixed waste room that is adjacent to a filled room 
or in room 7 of any panel. 

3. Modify when reporting to the New Mexico Environment Department (NMED) is 
necessary if the ventilation requirements are not met. Delete text in 0 -3b(2) 
since it is redundant with the reporting requirements in 0-5a and condition 
4.6.4.3. 
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The Table of Changes (Appendix A) and proposed text changes in redline strikeout (Appendix 
B) of this PMR describe each change that is being proposed. Appendix A provides a detailed 
list of changes by Permit section. 

2. 20.4.1.900 NMAC (incorporating 40 CFR 270.42(b)(1)(ii)), requires the applicant to 
identify that the modification is a Class 2 modification. 

The Permittees are submitting this PMR as specified in Item A.4.b of Appendix I in 20.4.1.900 
NMAC (incorporating 40 CFR 270.42) which states: "Changes in the frequency of or procedures 
for monitoring, reporting, sampling or maintenance activities by the permittee: other changes." 
Therefore this modification request is a Class 2 under Item A.4.b. 

3. 20.4.1.900 NMAC (incorporating 40 CFR 270.42(b)(1)(iii)), requires the applicant to 
explain why the modification is needed. 

The basis for this PMR is to improve the protection of operating personnel by reducing the time 
the workers must be present in the exhaust air of panels to adjust ventilation regulators. Permit 
Attachment A4, Section A4-4 states that "{t]he exhaust drift in the waste disposal area will 
normally not be used for personnel access." This restriction minimizes the chance for exposure 
to emissions from the waste. This PMR proposes to use the active remote-handled (RH) 
transuranic (TRU) mixed waste disposal room to gain access to the ventilation louvers without 
requiring workers to travel the longer distances down the exhaust drift even if the ventilation flow 
rate in the RH TRU mixed waste disposal room is less than 35,000 scfm . Currently workers 
have to enter and travel within the ventilation exhaust areas to adjust ventilation. This PMR 
proposes to ameliorate this circumstance by minimizing the amount of time a worker must 
spend down-wind from the waste. This is accomplished by changing the restriction regarding 
access to rooms that contain TRU mixed waste. Specifically, this modification makes it 
acceptable for a worker to enter an RH TRU mixed waste room with less than 35,000 scfm as 
long as that room is not adjacent to a filled contact-handled (CH) TRU mixed waste room and 
RH TRU waste handl ing is not under way in the room. Using the RH TRU mixed waste room to 
access the ventilation control louvers shortens the travel path for workers and minimizes the 
amount of time that must be spent in the exhaust drift. This modification also clarifies that 
workers are not allowed into a CH TRU mixed waste room that is adjacent to a filled CH TRU 
mixed waste room or in Room 7 of any panel when CH TRU mixed waste is being disposed 
without a minimum airflow of 35,000 scfm. This proposed change is consistent with the 
exposure modeling and the administrative history of the Permit as discussed below. This 
change does not waive any ventilation requirements imposed by the Mine Safety and Health 
Administration (MSHA). 

There are times when it is necessary to enter an active disposal room in order to establish 
normal ventilation. In such cases and in order to protect workers, reentry is accomplished in 
accordance with a standard operating procedure (SOP). According to the SOP the ventilation 
mode is shifted to "Filtration Mode" for thirty minutes prior to reentry to the underground. Also 
prior to reentry into the underground, filters at radiological station A are checked for radiological 
contamination. Then workers are allowed underground to establish that adequate air quality 
exists as defined by MSHA (30 CFR 57.5015) and the SOP including volatile organic 
compounds (VOCs) as appropriate. Once air quality has been determined to be acceptable the 
reentry team proceeds to the active panel area to inspect for abnormal conditions (i.e., fire, roof 
fall , or dropped/breached containers) . Once the condition has been determined to be adequate, 
normal ventilation and entry to the underground may be established. This process is a 
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systematic approach to prevent the inadvertent release of radioactive contamination and 
assures protection of human health and the environment. 

Normally, the active panel inspection can be performed from the entry to the active room (i.e., 
from the intake drift at the room entrance). In order to assure such reentry activity can be 
performed after the Permit is modified, language is placed in Attachment 0, Section 0-3c(2) 
that specifically exempts entry for establishing normal ventilation (i.e., 35,000 scfm) from the 
requirement that ventilation be verified to be at 35,000 scfm prior to entering. The language 
requires that such entry be noted in the log book so that clear documentation of such events is 
kept in the Operating Record for the facility. 

In addition, modification of the reporting requirements is proposed. Currently , there is a 7-day 
notification requirement whenever the ventilation requirements are not met. This is triggered 
after a monthly review of the ventilation records. The Permittees are proposing in place of the 
7 -day notification, which is usually reserved to situations which pose risk to human health or the 
environment, that instances where the ventilation requirements are not achieved be reported 
annually in the Mine Ventilation Rate Monitoring Annual Report. To this extent, the Permittees 
are proposing changes to the text in Permit Part 4, Condition 4.6.4.3 and Permit Attachment 0 , 
Sections 0-3b(2) and 0-5a. Currently required calculations, measurements and evaluations will 
remain the same. The changes will only be to the reporting mechanism, and frequency. 

Source of the 35,000 scfm Ventilation Requirement in the Permit: 

When the Permittees prepared their Permit Application in 1996, the NMED requested that 
several exposure scenarios be examined to evaluate the potential releases of VOCs and the 
effects on underground workers (WIPP RCRA Part 8 Permit Application, DOE/WIPP 91-005, 
Revision 6 Appendix 09, Attachment 1). These scenarios involved a roof fall in an open room 
(i .e., one being actively filled with CH TRU mixed waste) and a closed room (i.e. , a CH TRU 
mixed waste room that was filled with drums of waste and had ventilation barriers in place). 
Two other scenarios evaluated "normal operations" to determine risk to workers actively placing 
waste in CH TRU mixed waste rooms when no roof fall occurs. In all four cases, the potentially 
exposed individual was an underground waste handler working in the active CH TRU mixed 
waste room. The four scenarios are shown in Figures 1 to 4 which are taken from the NMED's 
written testimony submitted during the original Permit hearings in 1999 (NMED Direct Testimony 
Regarding Regulatory Process and Imposed Conditions" (HRM 98-04(P))). In all four cases, the 
NMED determined that the combination of the environmental performance standards 
(established through room-based limits) and the minimum ventilation of 35,000 scfm were 
sufficient to protect these workers. Hence, the Permit was issued with the condition that 35,000 
scfm be maintained whenever workers are present in an active room (Permit Attachment 0 , 
multiple locations). 

Applicability to RH TRU Mixed Waste Rooms: 

At the time the Permit was issued in 1999, RH TRU waste was prohibited and RH TRU waste 
emplacements were not included in the NMED's ventilation analysis. Rooms that are being 
filled with RH TRU waste represent one additional scenario as shown in Figure 5. As can be 
seen in Figure 5, the worker is unaffected by normal operations or a roof fall in the adjacent CH 
TRU mixed waste room and by any roof fall scenario in the adjacent filled room by virtue of the 
fact that the ventilation flow through the active CH TRU mixed waste room bypasses the active 
RH TRU mixed waste room . In other words, because RH TRU mixed waste rooms are 
upstream from CH TRU mixed waste rooms, the RH TRU mixed waste worker in an RH TRU 
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mixed waste room is never in the CH TRU mixed waste room ventilation stream, and therefore 
would not be subject to the consequences of the roof-fall scenario. 

Volatile Organic Compound emissions from RH TRU waste itself are negligible due to the low 
volume of RH TRU waste being emplaced. The Permit Part 4.1.12 restricts the volume of RH 
waste that can be placed in each panel. Based on the current Panel 7 volume limit in Part 
4.1.1.2 this restriction equates to less than 104 canisters per disposal room. Furthermore, RH is 
emplaced in boreholes with shield plugs and is not subject to active ventilation similar to drums 
of waste on the floor of an active room . Therefore, this emplacement configuration restricts 
VOC emissions from RH TRU mixed waste into the active disposal room. 

Appropriateness of the Proposed Changes: 

The changes proposed in the PMR are based on the NMED record that indicates the concern 
for maintaining adequate ventilation is to protect workers from exposure to harmful 
concentrations of VOCs in the active CH TRU mixed waste room adjacent to a filled CH TRU 
mixed waste room or in Room 7 of any panel during normal operations and in the event of a roof 
fall. These harmful concentrations cannot occur in the RH TRU mixed waste rooms during 
normal operations or as the result of the roof fall. Therefore, the change specifically limits the 
condition to maintain 35,000 scfm to any active room that is adjacent to a filled disposal room 
when workers are present. A "filled room" is also defined so there is no confusion regarding this 
terminology. The change normally would apply to the room in a panel that is receiving CH TRU 
mixed waste and not to an RH TRU mixed waste disposal room. However, there may be 
circumstances when a room is filled with CH TRU mixed waste and there is remaining RH TRU 
mixed waste to be emplaced in the next room. Another situation exists with Room 7 in each 
panel when CH TRU mixed waste is being disposed. Since this is the first room filled there is 
no adjacent filled room. In such cases, the requirement for 35,000 scfm would apply to the RH 
TRU mixed waste room (i.e., the room adjacent to a filled disposal room) and to Room 7 of any 
panel when CH TRU mixed waste is being disposed. 

Figure 6 shows the current and proposed worker pathways to adjust the ventilation regulators. 
Clearly, the pathway allowed by this proposed modification is significantly shorter and thereby 
reduces the time that a worker must be downstream of the emplaced waste. 

4. 20.4.1.900 NMAC (incorporating 40 CFR 270.42 (b)(1)(iv)), requires the applicant to 
provide the applicable information required by 40 CFR 270.13 through 270.21, 
270.62 and 270.63. 

Regulatory citations in this modification reference 20.4.1.900 NMAC (incorporating 40 CFR 
§§270.13-15) revised March, 2009. Title 40 CFR §§270.16 through 270.22, 270.62, 270.63 ejnd 
270.66 are not applicable at WIPP. Consequently, they are not included. Title 40 CFR §270.23 
is applicable to the WIPP Hazardous Waste Disposal Units (HWDUs). This modification does 
not impact the conditions associated with the HWDUs. 

5. 20.4.1.900 NMAC (incorporating 40 CFR 270.11(d)(1) and 40 CFR 270.30(k)), 
requires that any person signing under paragraph a and b must certify the 
document in accordance with 20.4.1.900 NMAC. 

The transmittal letter for this PMR contains the signed certification statement in accordance with 
Part 1, Condition 1.9 of the Permit. 
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Regulatory Crosswalk 

Regulatory Regulatory Added or Clarified Information 
Citation (s) Citation(s) 

Section of the 
20.4.1.900 NMAC 20.4.1.500 NMAC Description of Requ irement 

WIPP Perm it Yes No 
(incorporating (incorporating 

Application 
40 CFR Part 270) 40 CFR Part 264) 

§270.13 Contents of Part A permit application Attachment B Part A ./ 

§270.14(b)(1) General facility description Attachment A ./ 

§270 .14(b)(2) §264 .13(a) Chemical and physical analyses Part 2.3.1 

Attachment C ./ 

§270.14(b)(3) §264.13(b) Development and implementation of Part 2.3.1.1 
waste analysis plan Attachment C ./ 

§264.13(c) Off-site waste analysis requirements Part 2.2 .1 

Attachment C ./ 

§270.14(b)(5) §264.15(a-d) General inspection requirements Part 2.7 

Attachment E-1a ./ 

§264.174 Container inspections Attachment E-1 b( 1) ./ 

§270.23(a)(2) §264.602 Miscellaneous units inspections Attachment E-1b 

Attachment E-1b(1) ./ 

§270.14(b)(6) Request for waiver from preparedness NA 
and prevention requirements of Part 
264 Subpart C ./ 

§270.14(b)(7) 264 Subpart D Contingency plan requirements Part 2.12 

Attachment D ./ 

§264.51 Contingency plan design and Part 2.1 2.1 
implementation Attachment D ./ 

§264.52 (a) & (c-f) Contingency plan content Attachment D ./ 

§264.53 Contingency plan copies Part 2.12.2 

Attachment D ./ 

§264.54 Contingency plan amendment Part 2.12.3 

Attachment D ./ 

§264.55 Emergency coordinator Part 2.1 2.4 

Attachment D-4a( 1) ./ 

§264.56 Emergency procedures Attachment D-4 .I 

§270.14(b)(8) Description of procedures, structures Attachment A 
or equipment for: Part 2.11 ./ 

§270.1 4(b)(8)(i) Prevention of hazards in unloading Part2.1 1 
operations (e.g., ramps and special 
forklifts) ./ 

§270 .1 4(b )(8)(ii) Runoff or flood prevention (e.g., Attachment A1-1 c(1) 
berms, trenches, and dikes) Part2.11 ./ 

§270.14(b)(8)(iii) Prevention of contamination of water Part 2.11 
supplies .I 

§270.14(b)(8)(iv) Mitigation of effects of equipment Part2 .11 
failure and power outages ./ 

§270.14(b)(8)(v) Prevention of undue exposure of Part 2.11 
personnel (e.g., personal protective 
equipment) ./ 

11 



Regulatory Regulatory Added or Clarified Information 
Citation(s} Citation(s} 

Section of the 20.4.1.900 NMAC 20.4.1.500 NMAC Description of Requirement 
WIPP Permit Yes No (incorporating (incorporating 
Application 40 CFR Part 270} 40 CFR Part 264} 

§270.1 4(b )(8 )(vi) §264.601 Prevention of releases to the Part 2.11 
§270.23(a)(2) atmosphere Part 4.4 

Attachment D-4e 

Attachment G-1a ./ 

264 Subpart C Preparedness and Prevention Part2 .10 ./ 

§264.31 Design and operation of facility Part 2.1 ./ 

§264.32 Required equipment Part 2.10.1 
Attachment D ./ 

§264.33 Testing and maintenance of Part 2.10.2 
equipment Attachment E-1a ./ 

§264.34 Access to communication/alarm Attachment E-1a 
system Part 2.10.3 ./ 

§264.35 Required aisle space Part 2.1 0.4 ./ 

§264.37 Arrangements wi th local authorities Attachment D-4a(3) ./ 

§270.14(b)(9) §264.17(a-c) Prevention of accidental ignition or Part 2.9 
reaction of ignitable, reactive, or 
incompatible wastes ./ 

§270.14(b)(10) Traffic pattern, volume , and controls, Attachment A4 
for example: 
Identification of turn lanes 

Identification of traffic/stacking lanes, 
if appropriate 

Description of access road surface 

Description of access road load-
bearing capacity 
Identification of traffic controls ./ 

§270.14(b) §264.18(a) Seismic standard applicability and Attachment G2-2.2 

(11 }(i) and (ii) requirements Renewal App . Sep. 
2009, 270.14 
Contents of Part B: 
General 
Requirements ./ 

§270.14(b)(l1 )(iii-v) §264.18(b) 1 00-year floodplain standard Attachment A 1-1 c(1) 
Renewal App . Sep. 
2009,270.14 
Contents of Part B: 
General 
Requirements ./ 

§270.14(b) §264.16(a-e) Personnel training program Part 2.8 

(12) Attachment F ./ 

§270.14(b)(13) 264 Subpart G Closure and post-closure plans Part 6 & 7 
Attachment G & H ./ 

§270.14(b}(13} §264 .111 Closure performance standard Attachment G-1a ./ 

§270.14(b)(13) §264.112(a), (b) Written content of closure plan Attachment G-1 ./ 

§270.14(b)(13) §264.112(c) Amendment of closure plan Part 6.3 
Attachment G-1d(4) ./ 

§270.14(b)(13) §264.112(d) Notification of partial and final closure Attachment G-2a ./ 

§270.14(b)(13) §264.112(e) Removal of wastes and Attachment G-1e(2) 
decontamination/dismantling of 
equipment ./ 

§270.14(b)(13) §264.113 Time allowed for closure Part 6.5 
Attachment G-1d ./ 
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Regulatory Regulatory Added or Clarified Information 
Citation(s) Citation(s) 

Section of the 
20.4.1.900 NMAC 20.4.1 .500 NMAC Description of Requirement 

WIPP Permit Yes No (incorporating (incorporating 
Application 40 CFR Part 270) 40 CFR Part 264) 

§270.1 4(b)(13) §264.114 Disposal/decontamination Part 6 .6 
Attachment G-1e(2) ./ 

§270.14(b)(13) §264.115 Certification of closure Part 6.7 

Attachment G-2a ./ 

§270.14(b)(13) §264.116 Survey plat Part 6.8 
Attachment G-2b ./ 

§270.14(b)(13) §264.117 Post-closure care and use of property Part 7.3 

Attachment H-1a ./ 

§270.14(b)(13) §264.118 Post-closure plan ; amendment of plan Part 7.5 
Attachment H-1a (1) ./ 

§270.14(b)(13) §264.178 Closure/containers Part 6.9 
Attachment A 1-1 h 
Attachment G-1 ./ 

§270.14(b)(13) §264.601 Environmental performance Attachment A-4 
standards-miscellaneous units Attachment D-1 

Attachment G-1a ./ 

§270.14(b)(13) §264.603 Post-closure care Part 7.3 
Attachment G-1a(3) ./ 

§270.14(b)(14) §264.119 Post-closure notices Part 7.4 

Attachment H-2 ./ 

§270.14(b)(15) §264.142 Closure cost estimate NA ./ 

§264.143 Financial assurance NA ./ 

§270.14(b)(16) §264. 144 Post-closu re cost estimate NA ./ 

§264.145 Post-closure care financial assurance NA ./ 

§270.14(b)(17) §264.147 Liability insurance NA ./ 

§270.14(b)(18) §264.149-150 Proof of financial coverage NA ./ 

§270.14(b)(19)(i), Topographic map requirements Attachment 82 
(vi) , (vii), and (X) Map scale and date Part A 

Map orientation Renewal App. Sep. 

Legal boundaries 2009, 270.14 

Buildings Contents of Part 8 : 
General 

Treatment, storage, and disposal Requirements 
operations 
Run-on/run-off control systems 

Fire control facilities ./ 

§270.1 4(b)(19)(ii) §264 .1 8(b) 100-year floodplain Attachment 82 

Part A 

Renewal App . Sep. 
2009,270.14 
Contents of Part B: 
General 
Requirements ./ 

§270.14(b)(19)(iii) Surface waters Attachment 82 

Part A 

Renewal App. Sep. 
2009, 270.14 
Contents of Part 8 : 
General 
Requirements ./ 

13 



Regulatory Regulatory Added or Clarified Information 
Citation(s) Citation(s) 

Section of the 20.4.1.900 NMAC 20.4.1.500 NMAC Description of Requirement 
(incorporating (incorporating WIPP Permit Yes No 

40 CFR Part 270) 40 CFR Part 264) Application 

§270.14(b)(19)(iv) Surrounding land use Attachment 82 
Part A 
Renewal App. Sep. 
2009, 270.14 
Contents of Part 8: 
General 
Requirements ./ 

§270.14(b)(19)(v) Wind rose Attachment 82 
Part A 
Renewal App. Sep. 
2009,270.14 
Contents of Part 8 : 
General 
Requirements ./ 

§270.14(b)(19)(viii) §264.14(b) Access controls Attachment 82 

Part A 
Renewal App. Sep. 
2009, 270.14 
Contents of Part 8 : 
General 
Requirements ./ 

§270.14(b)(19)(ix) Injection and withdrawal wells Attachment 82 
Part A 
Renewal App. Sep. 
2009,270.14 
Contents of Part 8 : 
General 
Requirements ./ 

§270.14(b)(19)(xi) Drainage on flood control barriers Attachment 82 
Part A 
Renewal App. Sep. 
2009, 270.14 
Contents of Part 8: 
General 
Requirements ./ 

§270.14(b)(19)(xii) Location of operational units Attachment 82 

Part A 
Renewal App. Sep. 
2009, 270.14 
Contents of Part 8 : 
General 
Requirements ,/ 

§270.14(b)(20) Other federal laws Attachment 8 
Wild and Scenic Rivers Act Renewal App. Sep. 

National Historic Preservation Act 2009, 270.14 

Endangered Species Act 
Contents of Part 8 : 
General 

Coastal Zone Management Act Requirements 
Fish and Wildlife Coordination Act 
Executive Orders ,/ 

§270.15 §264 Subpart I Containers Part3 
Part 4.3 

Attachment A 1 ./ 

§264.171 Condition of containers Part 3.3 
Attachment A1 ,/ 

§264.172 Compatibility of waste with containers Part 3.4 

Attachment A1 ,/ 
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Regulatory Regulatory Added or Clarified Information 
Citation(s) Citation(s) 

Section of the 
20.4.1.900 NMAC 20.4.1.500 NMAC Description of Requirement 

WIPP Permit Yes No (incorporating (incorporating 
Application 40 CFR Part 270) 40 CFR Part 264) 

§264.173 Management of containers Part 3.5 

Attachment A 1 ./ 

§264.174 Inspections Part 3.7 

Attachment E-1 

Attachment A 1-1e ./ 

§270.15(a) §264.175 Containment systems Part 3.6 

Attachment A 1 ./ 

§270.15(c) §264 .176 Special requirements for ignitable or Attachment A1-1g 
reactive waste Permit Part 2.1 ./ 

§270.15(d) §264.177 Special requirements for incompatible AttachmentA1-1g 
wastes Permit Part 2.3.3.4 ./ 

§264.178 Closure Part 6 

Attachment G ./ 

§270.15(e) §264.179 Air emission standards Part 4.4.2 

Attachment N ./ 

§270 .23 264 Subpart X Miscellaneous units Part 1.3.1 

Attachment A2-1 

Attachment G1.3 .1 ./ 

§270 .23(a) §264.601 Detailed unit description Part 4 

Part 5 

Attachment A2 

Attachment L ./ 

§270.23(b) §264.601 Hydrologic, geologic, and Part 4 
meteorologic assessments Part 5 

Attachment A2 

Attachment L ./ 

§270.23(c) §264.601 Potential exposure pathways Part 4 

Attachment A2 

Attachment N 

./ 

§270.23(d ) Demonstration of treatment Part 4 
effectiveness Attachment A2 

Attachment N ./ 

§264.602 Monitoring, analysis, inspection, Part 4 
response , reporting, and corrective Part 5 
action Attad1ment A2 

Attachment E-1 

Attachment N 

Attachment L ./ 

§264 .603 Post-closure care Attachment H 

Attachment H1 ./ 

264 Subpart E Manifest system, record keeping , and Permit Part 1 
reporting Permit Part 2.13 & 

2.14 

Permit Part 4 

Attachment C ./ 

§270.30(j)(2) §264.73(b) Ground-water records Part 1 ./ 

264 Subpart F Releases from solid waste Part 5 & 7 ./ 
management units Attachment G2 & L 
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Regulatory Regulato ry Added or Clarified Information 
Citation(s) Citation(s) 

Section of the 20.4.1.900 NMAC 20.4.1.500 NMAC Description of Requ irement 
WIPP Permit Yes No (incorporating (incorporating 

40 CFR Part 270) 40 CFR Part 264) Application 

§264.90 Applicability Part 5 ./ 
Attachment L 

§264.91 Required programs Attachment L ./ 

§264.92 Ground-water protection standard Attachment L ./ 

§264.93 Hazardous constituents Attachment L ./ 

§264.94 Concentration limits Part 5 ./ 
Attachment L 

§264.95 Point of compliance Part 5 ./ 
Attachment L 

§264.96 Compliance period Attachment L ./ 

§264.97 General ground-water monitoring Part 5 ./ 
requirements Attachment L 

§264.98 Detection monitoring program Part 5 ./ 
Attachment L 

§264.99 Compliance monitoring program Part 5 ./ 
Attachment L 

§264.100 Corrective action program Part 5 ./ 
Attachment L 

§264.101 Corrective action for solid waste Part 8 ./ 
management units Attachment L 

264 Appendix IX Ground-water Monitoring List Part 5 ./ 
Attachment L 
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Table of Changes 

Affected Permit Section Explanation of Change Page Number 

• Part 1, Condition 1.5.19. • Added definition for Filled Room B-2 

• Part 4, Condition • Deleted "active" B-2 
4.5.3.2. • Deleted "the" B-2 

• Added "an active" B-2 

• Added "adjacent to a filled room or in Room 7 of B-2 

any panel when CH TRU mixed waste is being 
disposed" 

• Part 4, Condition • Deleted "Notification" B-2 
4.6.4.3. • Added "Evaluation" B-2 

• Deleted "Whenever the evaluation of the mine B-2 
ventilation monitoring program data identifies 
that the ventilation rates specified in Permit 
Section 4.5.3.2 have not been achieved, the" 

• Added "The" B-2 

• Deleted "notify" replaced with "report to" B-2 

• Deleted "writing within seven calendar days" B-2 

• Added "the annual report specified in Permit 
Section 4.6.4.2 whenever the evaluation of the 
mine ventilation monitoring program data 
identifies that the ventilation rates specified in 
Permit Section 4.5.3.2 have not been achieved" 

• Attachment A2, Section • Added "active" B-3 
A2-2a(3) • Added "that is adjacent to a filled room" B-3 

• Deleted "where waste disposal is taking place" 

• Added "or in Room 7 of any panel when CH 
TRU mixed waste is being disposed" 

• Deleted "The" 

• Added "Filled" 

• Deleted "that are filled with waste" 

• Deleted "the" 

• Added "adjacent active" 

• Deleted " that are actively being filled" 

• Add "or in Room 7 of any panel when CH TRU 
mixed waste is being disposed." 

• Attachment 0 , Section • Added "that is adjacent to a filled room or in B-3 
0-1 Room 7 of any panel when CH TRU mixed 

waste is being disposed." 

• Attachment 0 , Section • Added "that are adjacent to a filled room or in B-4 
0-2 Room 7 of any panel when CH TRU mixed 

waste is being disposed." 

• Attachment 0 , Section • Added "that are adjacent to a filled room or in B-4 
0-3 Room 7 of any panel when CH TRU mixed 

waste is being disposed." 

• Attachment 0 . Section • Deleted "The Permittees will notify NMED within B-4 
0-3b(2) seven calendar days if either the minimum 

running annual average mine ventilation 
exhaust rate of 260,000 scfm or a minimum 
active room ventilation rate of 35,000 scfm 
when workers are present in the room are not 
achieved." 

• Attachment 0 , Section • Added "the Minimum Airflow for an" B-4 
0-3c(1) • Added "that is Adjacent to a Filled Room" B-4 

• Deleted "Minimum Airflow" B-4 

• Added "in an active room that is adjacent to a B-4 
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Affected Permit Section Explanation of Change Page Number 
filled room or in Room 7 of any panel when CH 
TRU mixed waste is being disposed ." B-4 

• Added "that" B-4 

• Deleted "(s)" 

• Attachment 0 , Section • Added "Entry to restricted access active B-4 
0-3c(2) disposal rooms for the purpose of establishing 

normal ventilation is allowed. Such entry shall 
also be documented on the log sheet including 
a reference to the SOP used for reentry." 

• Attachment 0 , Section • Deleted "active room" B-5 
0-5a • Added "for an active room that is adjacent to a 

filled room or in Room 7 of any panel when CH 
TRU mixed waste is being disposed." 

• Deleted "0-3b(2)" B-5 

• Added "Permit Section 4.5.3.2" B-5 

• Deleted "Whenever the evaluation of the mine B-5 

ventilation monitoring program data identifies B-5 

that the ventilation rates specified in 0-3b(2) B-5 

have not been achieved, the" 

• Added "The" 

• Deleted "notify" 

• Added "report to" 
B-5 

• Deleted "writing within seven calendar days" 
B-5 

• Added "the annual report specified in Permit 
Section 4.6.4 .2. whenever the evaluation of the 
mine ventilation monitoring program data 
identifies that the ventilation rates specified in 
Permit Section have not been achieved" 
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Proposed Revised Permit Text: 

I:) 19. hlkd Ruom 

.. l ilkd Rnom ··means a room in an Umkrground l-li.v:arJou:-- V. .Nt: Dispo:--al t mt a~ 
deseril1i..:d in 1\:rmit Part 4 that \\ill no lonl.!t:r n.:ct:i\ t: mixed \\ aste for cmplaccms:nt 

4.5.3.2. Ventilation 

The Permittees shall maintain a minimum running a1111ual average mine 
ventilation exhaust rate of 260,000 standard fe /min and a minimmn aeti¥e 
room ventilation rate of35,000 standard fe/min when workers are present in 
#w-an actiyc room Jdjawnt to a filb.l room or in Room 7 of an' punt:! ''hen 
lll I RU mixed \\ask h being displ,~t:d , as specified in Pennit Attachment 
A2, Section A2-2a(3), "Subsurface Structures (Undergrmmd Ventilation 
System Description)" and as required by 20.4.1.500 NMAC (incorporating 
40 CFR 264.601(c)). 

4.6.4.3. }~otifieatioa I ',Jiuation Requirements 

The Permittees shall calculate the running annual average mine ventilation exhaust rate 
on a monthly basis. In addition, the Pennittees shall evaluate compliance with the 
minimum active room ventilation rate specified in Permit Section 4.5.3.2 on a monthly 
basis. Wheaever the evaluatioa of the miae veatilatioa moaitoriag program data 
idsntifiss that ths vs1ttilation ratss speeifisd in Psnnit Ssetion 4.5 .3 .2 ha·vs not bstm 
aefiie>.·ed, tfie !he Permittees shall~ n.:nurUQ the Secretary in \Hitiag witfiia se>.·ea 
calendar daysth~,; wmual report sm:dtkd in Permit :,cuion {._Q..·U ~h~nc.n:r tl~ 
C\ ,du.tltun ulthc min..:' cntilati,m munituring prugram Jutu i(knttfil.s that the' Cl1\)l,tll\'l1 
rutcs spccilkd in 1\:rmit S~o:ctinn -f.5.3 . "l hm ~ nPt h\:l?ll m:hic\\:d . 

A2-2a(3) Subsurface Structures 

Underground Ventilation System Description 

At any given time during waste emplacement activities, there may be significant 
activities in multiple rooms in a panel. For example, one room may be receiving 
CH TRU mixed waste containers, another room may be receiving RH TRU mixed 
waste canisters, and the dril ling of RH TRU mixed waste emplacement boreholes 
may be occurring in another room. The remaining rooms in a panel will either be 
completely filled with waste; be idle, awaiting waste handling operations; or being 
prepared for waste receipt. A minimum ventilation rate of 35,000 ft3 (990 m3

) per 
minute will be maintained in each act1ve room that 1s adjacent to a filled room 
'<Vhere 'Naste disposal is taking place when workers are present in the room or in 
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Room 7 of any panel when CH TRU mrxed wasters being disposed . This 
quantity of air is required to support the numbers and types of diesel equipment 
that are expected to be in operation in the area, to support the underground 
personnel working in that area, and to exceed a minimum air velocity of 60ft (18 
m) per minute. The remainder of the air is needed in order to account for air 
leakage through inactive rooms. 

Air will be routed into a panel from the intake side. Air is routed through the 
individual rooms within a panel using underground bulkheads and air regulators. 
Bulkheads are constructed by erecting framing of rectangular steel tubing and 
screwing galvanized sheet metal to the framing. Bulkhead members use 
telescoping extensions that are attached to framing and the salt which adjust to 
creep. Rubber or sheet metal attached to the bulkhead on one side and the salt 
on the other completes the seal of the ventilation. Where controlled airflow is 
required, a louver-style damper on a slide-gate (sliding panel) regulator is 
installed on the bulkhead. Personnel access is available through most bulkheads, 
and vehicular access is possible through selected bulkheads. Vehicle roll-up 
doors in the panel areas are not equipped with warning bells or strobe lights 
since these doors are to be used for limited periodic maintenance activities in the 
return air path. Flow is also controlled using brattice cloth barricades. These 
consist of chain link fence that is bolted to the salt and covered with brattice 
cloth; and are used in instances where the only flow control requirement is to 
block the air. A brattice cloth air barricade is shown in Figure A2-11 . Ventilation 
will be maintained only in all active rooms within a panel until waste 
emplacement activities are completed and the panel-closure system is installed. 
The air will be routed simultaneously through all the active rooms within the 
panel. +M Filled rooms that are filled with waste will be isolated from the 
ventilation system, while tRe adjaceJJ.Lactrve rooms that are actively being filledor 
1n Room 7 of any panel when CH TRU mixed waste is bemg disposed will 
receive a minimum of 35,000 SCFM of air when workers are present to assure 
worker safety. After all rooms within a panel are filled, the panel will be closed 
using a closure system described Permit Attachment G and Permit Attachment 
G1 . 

0-1 Definitions 

Restricted Access: If the required ventilation rate in an active disposal room that rs adracent to a 
filled room or Room 7 of any panel when CH TRU mrxed Y\'C!S~e~~l{mQg disposed cannot be 
achieved or cannot be supported due to operational needs, access is restricted by the use of 
barriers, signs and postings, or individuals stationed at the entrance to the active disposal room 
when ventilation rates are below 35,000 scfm. 

0-2 Objective 

The objective of this plan is to describe how the ventilation requirements in the Permit will be 
met. This plan achieves this objective and documents the process by which the Permittees 
demonstrate compliance with the ventilation requirements by: 

• Maintaining an annual running average of 260,000 scfm through the underground 
repository 
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• Maintaining a minimum of 35,000 scfm of air through the active disposal rooms that 
are ad1acent to a filled room or 1n Room 7 of any panel when CH TRU m1xed waste 1s 
being disposed when workers are present in the rooms 

0-3 Design and Procedures 

This section describes the four basic processes that make up the mine ventilation rate 
monitoring plan: 

• Test and Balance, a periodic re-verification of the satisfactory performance of the 
entire underground ventilation system and associated components 

• Monitoring and calculation of the Running Annual Average of the Total Mine Airflow to 
verify achievement of the 260,000 scfm minimum requirement 

• Monitoring of active disposal room(s) that are adjacent to a filled room or m Room 7 of 
any panel when CH TRU m1xed waste is being disposed to ensure a minimum flow of 
35,000 scfm whenever workers are present in the room 

0-3b(2) Calculation of the Running Annual Average of Total Mine Airflow 

The use of an average value of 730 hours per month in the monthly average calculation is 
reasonable, given that all the numbers involved are very large and that the final use of the 
monthly average flow is in an annual calculation. The Permittees will notify NMED within seven 
calendar days if either the minimum running annual average mine ventilation exhaust rate of 
260,000 scfm or a minimum active room ventilation rate of 35,000 scfm when vlorkers are 
present in the room are not achieved. 

0-3c(1) Verification of the Minimum Airflow for an Active Dis osal Room 
to a F1lled Room Minimum Airflow 

Whenever workers are present 1n an act1ve room that 1s adJacent to a filled room or 1n Room 7 of 
any panel when CH TRU m1xed waste is being disposed, the Permittees shall verify the 
minimum airflow through that active disposal roomfst of 35,000 scfm at the start of each shift, 
any time there is an operational mode change, or if there is a change in the ventilation system 
configuration. 

0-3c(2) Measurement and Calculation of the Active Waste Disposal Room Airflow 

The operator shall compare the recorded acfm value with the minimum acfm value provided at 
the top of the log sheet. The airflow shall be re-checked and recorded whenever there is an 
operational mode change or a change in ventilation system configuration. Once the ventilation 
rate has been recorded and verified to be at least the required minimum, personnel access to 
the room is unrestricted in accordance with normal underground operating procedures. If the 
required ventilation rate cannot be achieved, or cannot be supported due to operational needs, 
access to the room shall be restricted . Those periods when active disposal room access is 
restricted shall be documented on the log sheet for that active disposal room . Entry to restnct~d 
access active disposal rooms for the purpose of establiShing normal ventilation 1s allowed . 
Such entry shall be documented on the log sheet including a reference to the SOP used for 
reentrv . 
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0-5a Reporting 

The Permittees shall submit an annual report to NMED presenting the results of the data and 
analysis of the Mine Ventilation Rate Monitoring Plan. In the years that the Test and Balance is 
performed, the Permittees will provide a summary of the results in the annual report. 

The Permittees shall calculate the running annual average mine ventilation rate on a monthly 
basis and evaluate compliance with the minimum active room ventilation rate for an active room 
that is adjacent to a filled room or Room 7 of any panel when CH TRU mixed waste is being 
disposed specified in 0 ab(2)Permit Section 4.5.3.2 on a monthly basis. Whenever the 
evaluation of the mine ventilation monitoring program data identifies that the ventilation rates 
specified in 0 ab(2) have not been achieved, the The Permittees will ootify report to the 
Secretary in writing within seven calendar days the annual report specified in Permit Section 
4.6.4.2 whenever the evaluation of the m1ne ventilation monitoring program data identifies that 
the ventilation rates specified in Permit Section 4.5.3,2. have not been achieved 
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Overview of the Permit Modification Request 

This document contains one Class 2 Permit Modification Request (PMR} for the Waste Isolation 
Pilot Plant (WIPP) Hazardous Waste Facility Permit (Permit) Number NM4890139088-TSDF. 

This PMR is being submitted by the U.S. Department of Energy (DOE) Carlsbad Field Office 
and Washington TRU Solutions LLC (WTS), collectively referred to as the Permittees, in 
accordance with the WIPP Permit, Part 1, Condition 1.3.1. (20.4.1.900 New Mexico 
Administrative Code (NMAC) incorporating Title 40 Code of Federal Regulations (CFR) 
§270.42(b)) . The modification provides for the following changes: 

addition of a new gamma shielded container for managing remote-handled (RH) 
transuranic (TRU) mixed waste as contact handled (CH) TRU mixed waste since 
it meets the surface dose rate of CH TRU mixed waste, 
description of how the volume of RH TRU mixed waste which is disposed in 
gamma shielded containers will be tracked, and, 
related changes to waste handling descriptions. 

The gamma shielded container will be used to package RH TRU mixed waste that is approved 
for shipment to the WIPP facility for disposal and meets the surface dose requirements, once 
packaged, of CH TRU mixed waste. 

These changes do not reduce the ability of the Permittees to provide continued protection to 
human health and the environment. 

The requested modification to the WIPP Permit and related supporting documents are provided 
in this PMR. The proposed modification to the text of the WIPP Permit has been identified using 
red text and a double underline and a strikeout font for deleted information. All direct quotations 
are indicated by italicized text. The following information specifically addresses how compliance 
has been achieved with the WIPP Permit Part 1, Condition 1.3.1 . for submission of this Class 2 
PMR. 

1. 20.4.1.900 NMAC (incorporating 40 CFR 270.42(b)(1)(i)) requires the applicant to 
describe the exact change to be made to the permit conditions and supporting 
documents referenced by the Permit. 

The Permittees are proposing to package a portion of the RH TRU mixed waste inventory in 
gamma shielded containers for emplacement at the WIPP facility. The use of the shielded 
containers will enable the DOE to reduce the time and personnel necessary for the packaging 
and management of specific RH TRU mixed waste that will meet the surface dose rate 
limitations for CH TRU mixed waste. 

The Nuclear Regulatory Commission (NRC) has authorized the use of the HalfPACT 
transportation package for the shipment of shielded containers. The shielded containers comply 
with the U.S. Department of Transportation (DOT) Type 7 A specifications. 

The RH TRU mixed waste that will be packaged in shielded containers is included in the current 
inventory for disposal at the WIPP facility. Candidate RH TRU mixed waste streams for 
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shipment and disposal in gamma shielded containers will be selected based on the requirement 
to keep the radiation surface dose rate at the external surface of the shielded container below 
200 millirem per hour (mrem/h) in accordance with Permit Part 1, Condition 1.5.1 . The 
characterization being performed on waste being shipped in shielded containers will be no 
different than the waste characterization that is now required for RH TRU mixed waste in the 
Permittees' Waste Analysis Plan. 

RH TRU mixed waste emplaced at the WIPP facility in shielded containers will remain 
designated as RH TRU mixed waste in the WIPP Waste Information System (WWIS). The 
emplaced volume will be counted against the RH repository limit of 7,080 cubic meters (m3

) and 
RH TRU mixed waste volume limits specified in the Permit. The shielded container allows the 
Permittees to manage the shipment in a manner consistent with management of a CH TRU 
mixed waste shipment. 

The shielded container is designed to hold an inner 30-gallon container. The cylindrical sidewall 
of the shielded container has approximately a 1-inch-thick lead shield sandwiched between two 
carbon steel shells. The external wall is approximately 1/8-inch thick, and the internal wall has a 
thickness of approximately 3/16-inch . The lid and the bottom of the shielded container are made 
of carbon steel and are approximately 3 inches thick. The empty weight of the sh ielded 
container is approximately 1, 726 pounds. The shielded container and the inner 30-gallon 
container will be vented. The shielded container is shown in Figure 1. 

The shielded containers will be assembled in a 3-pack configuration on a tri angular pallet 
surrounded by radial and axial dunnage components. They will be transported as a single 
3-pack configuration within the HalfPACT packaging . 

Upon arrival at the WIPP faci lity, the shielded containers will be processed as CH TRU mixed 
waste using CH TRU mixed waste handling equipment and operating procedures. After receipt 
at the WIPP faci lity, the HalfPACT transportation container will be opened using existing li fting 
fixtures and equipment in the CH Bay portion of the Waste Handling Build ing. Once accessible 
after the HalfPACT lids have been removed, the top axial dunnage will be removed prior to 
removing the 3-pack assembly from the HalfPACT (see Figure 2). Next, the 3-pack assembly, 
the radial dunnage, the bottom s!ipsheet and the triangular pallet will be lifted from the 
HalfPACT using the installed guide tubes and placed on a facility pallet. The facility pallet will 
then be placed in storage or moved to the repository in the same manner as other CH TRU 
mixed waste. The 3-pack assembly will be placed singly on the floor using the slipsheet. The 
triangular pallet will be removed and not emplaced. The 3-pack will be placed in the interstitial 
spaces among the CH TRU mixed waste (see Figure 3). No waste assemblies will be placed on 
top of a 3-pack assembly of shielded containers because the narrower cross section of the 3-
pack assembly of shielded containers may make the stack unstable. Emplacement of the 3-
pack assembly of shielded containers will be performed using existing waste handling 
equipment and fixtures. 

The Permittees will track waste components, packaging, transportation and emplacement 
information using the same method as other waste that is transported and emplaced at the 
WIPP facil ity. The shielded conta iner waste will be reported as RH TRU mixed waste as the 
volume of waste in the inner waste container. Quantities of RH TRU waste that arrives in 
can isters is currently counted based on the volume of inner containers. Therefore, sh ielded 
containers and canisters will have a common volume reporting basis in the WWIS. 
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The Permittees have evaluated the Drum Age Criteria (DAC) for the shielded container 
packaging configuration (Drum Age Criteria Values for the Shielded Container, September 
2011). A conservative packaging configuration was used in the evaluation (Appendix C). The 
evaluation indicates that existing 55-gallon DAC values bound the values for the shielded 
container. 

The Permittees are proposing the following changes in this PMR: 

1. Add a new container in Part 3, Condition, 3.3.18.; Part 4, Condition 
4.3.1.8; Attachment A1 , Section A 1-1 b(2) ; Section A1-1d(3); Section A 1-
1d(4); Table A1-2; Figure A1-37; Attachment A2, Section A2-2a(1); 
Section A2-2b, Table A2-1 ; Attachment A4, Section A4-3; Attachment C1, 
Section C1-1a, Section C1-1a(1) , Table C1-8 and footnote; Attachment D, 
Section D-1d, Section D-1e(1); Attachment E, Section E-1b(1); 
Attachment G3, Section G3-4a; and Attachment H1 , Introduction. 

2. Revise Part 4, Table 4.1.1 to remove the container equivalent column 
since RH TRU mixed waste will be disposed of in both canisters and 
shielded containers making the calculation of container equivalents 
impossible. This is the same approach used for CH TRU mixed waste 
which can arrive in six different containers. Furthermore, this table is a 
volume based limitation and not a container limitation. Thus it is not 
necessary to have the number of equivalent containers since the volume 
is not being proposed for change. 

3. Add a figure of the shielded container (Figure A1-37). 

4. Add "Shielded Containers" to Attachment C1 , Sections C1-1a and 
C1-1a (1) and revise Table C1-8 indicating that the 55-gallon drum DAC 
bounds the shielded container. 

Appendix A, The Table of Changes, provides a detailed list of changes by Permit section. 
Proposed text changes are included in Appendix B of this PMR. 

2. 20.4.1.900 NMAC (incorporating 40 CFR §270.42(b)(1 )(ii)), requires the applicant to 
identify that the modification is a Class 2 modification. 

• This PMR proposes to add a new container to the Permit. The Permittees have 
added other containers and shipping packages and these have been previously 
approved by the New Mexico Environment Department (NMED) as Class 2 
modifications. These include the following: 

• Direct loaded ten drum overpack (approved 11-25-2002) 
• Direct loaded 85-gallon drums (approved 11-25-2002) 
• Addition of 1 00-gallon drums (approved 11-25-2002) 
• Addition of a standard large box 2 (SLB2) (approved 4-15-2011) 
• Addition of a HalfPACT shipping package (approved 11-25-2002) 
• Addition of a TRUPACT Ill shipping package (approved 4-15-2011) 
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Unlike the SLB2 and TRUPACT Ill , there is no need for specialized waste management 
equipment nor is there any increase in the proposed storage area in the Waste Handling 
Building for managing shielded containers. NMED processed and approved these containers 
and shipping packages as Class 2 PMRs. Therefore, this is a Class 2 as specified in 20.4.1 .900 
NMAC (incorporating 40 CFR, §270.42(b)) , Appendix I, Item F.3.b which states: "Storage of 
different wastes in containers, .... That do not require additional or different management 
practices from those authorized in the permit." 

Although RH TRU mixed waste has been shipped to the WIPP facility previously, this waste has 
not been managed in the CH TRU waste management portion of the facility . Therefore, this 
classification is appropriate and will allow for public comment on this requested change. 

3. 20.4.1.900 NMAC (incorporating 40 CFR 270.42(b)(1)(iii)}, requires the applicant to 
explain why the modification is needed. 

This PMR is necessary to add a shielded container as an acceptable waste container at the 
WIPP facility. 

Shielded containers have been developed as one method to expedite the packaging and 
shipment of RH TRU mixed waste. Consequently, the Permittees seek approval to manage 
these containers under the WIPP facility Permit. Shielded containers are expected to reduce 
the time and personnel necessary for the packaging of RH TRU mixed waste at generator sites 
and the management of that waste at the WIPP facility . Only waste that meets the definitions of 
TRU mixed waste in Permit Part 1, Section 1.5. 7 that can be packaged to meet the surface 
dose rate limitations for CH TRU mixed waste will be managed at the WIPP facility in shielded 
containers. The Permittees are proposing the use of shielded containers to reduce the time and 
personnel necessary for the packaging and management of specific RH TRU mixed waste that 
will meet the surface dose rate limitations for CH TRU mixed waste. The shielded container will 
be transported to the WIPP facility in the HalfPACT transportation package. The shielded 
containers will be managed and emplaced in the rooms of the repository as CH TRU mixed 
waste. The containers comply with DOT Type 7 A specifications and they will have a surface 
dose rate of less than 200 mrem/h. 

The RH TRU mixed waste that will be packaged in shielded containers is included in the 
inventory for the WIPP facility and will have undergone the required characterization as RH TRU 
mixed waste specified in the WIPP Waste Analysis Plan. No change in the permitted 
aboveground hazardous waste storage or underground disposal unit capacity is required . 
Candidate RH TRU mixed waste streams for shipment and disposal in shielded containers will 
be selected based on the requirement to keep the radiation surface dose rate at the external 
surface of the shielded containers below 200 mrem/h. The volume of waste emplaced in 
shielded containers will remain designated as RH TRU mixed waste in the WWIS and will be 
counted against the RH TRU mixed waste repository limit of 7,080 m3

. 

Additional explanations of why the changes are needed is provided in Item 1 above. 
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4. 20.4.1.900 NMAC (incorporating 40 CFR §270.42 (b)(1 )(iv)) requires the applicant to 
provide the applicable information required by 40 CFR §270.13 through §270.21, 
§270.62 and §270.63. 

The attached regulatory crosswalk describes those portions of the WIPP Permit that are 
affected by this PMR. Where applicable, regulatory citations in this modification reference Title 
20, Chapter 4, Part 1, NMAC, revised March 2009, incorporating the CFR, Title 40 (40 CFR 
Parts 264 and 270). 40 CFR §270.16 through §270.22, §270.62, §270.63 and §270.66 are not 
applicable at WIPP. Consequently, they are not listed in the regulatory crosswalk table. 40 
CFR §270.23 is applicable to the WIPP Hazardous Waste Disposal Units (HWDUs). This 
modification does not impact the conditions associated with the HWDUs. 

5. 20.4.1.900 NMAC (incorporating 40 CFR §270.11(d)(1) and 40 CFR §270.30(k)) 
require that any person signing under paragraph a and b must certify the 
document in accordance with 20.4.1.900 NMAC. 

The transmittal letter for this PMR contains the signed certification statement in accordance with 
Permit Part 1, Condition 1.9. of the WIPP Permit. 
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Regulatory Crosswalk 

Regulatory Regulatory Added or Clarified Information 
Citation(s) Citation(s) 

Section of the 20.4.1 .900 NMAC 20.4.1.500 NMAC Description of Requirement 
Permit or Permit Yes No (incorporating 40 (incorporating 40 

Application CFR Part 270) CFR Part 264) 
§270.13 Contents of Part A permit application Attachment B, 

Part A .I 
§270.14(b)(1) General facility description Attachment A .I 
§270.14(b )(2) §264.13(a) Chemical and physical analyses Attachment C .I 
§270 . 14(b)(3) §264.13(b) Development and implementation of Attachment C 

waste analysis plan .I 
§264.13(c) Off-site waste analysis requirements Attachment C .I 

§270.14(b)(4) §264.14(a-c) Security procedures and equipment Part 2.6 .I 
§270.14(b)(5) §264. 15(a-d) General inspection requirements Attachment E .I 

§264. 174 Container inspections Attachment E .I 
§270.23(a)(2) §264.602 Miscellaneous units inspections Attachment E .I 
§270. 14(b)(6) Request for waiver from NA 

preparedness and prevention 
requirements of Part 264 Subpart C 

§270. 14(b)(7) 264 Subpart D Contingency plan requirements Attachment D .I 
§264.51 Contingency plan design and Attachment D 

implementation .I 
§264.52 (a) & (c-f) Contingency plan content Attachment D .I 
§264.53 Contingency plan copies Attachment D .I 
§264.54 Contingency plan amendment Attachment D .I 
§264.55 Emergency coordinator Attachment D .I 
§264.56 Emergency procedures Attachment D .I 

§270. 14(b)(8) Description of procedures, structures Part 2.10 
or equipment for: .I 

§270.14(b)(8) Prevention of hazards in unloading Part 2.10 
(i) operations (e.g., ramps and special 

forklifts) .I 
§270. 14(b )(8) Runoff or flood prevention (e.g., Part2.10 
(ii) berms, trenches, and dikes) .I 
§270. 14(b)(8) Prevention of contamination of water Part 2.10 
{iii) supplies .I 
§270. 14(b)(8) Mitigation of effects of equipment Part 2.10 
(iv) failure and power outages .I 
§270.14(b)(8) Prevention of undue exposure of Part2 .10 
(v) personnel (e.g ., personal protective 

equipment) .I 
§270. 14(b)(8) §264.601 Prevention of releases to the Part 
(vi) atmosphere Part 4 
§270.23(a)(2) Attachment A2 

Attachment N .I 
264 Subpart C Preparedness and Prevention Part2 .10 .I 
§264.31 Design and operation of facility Part 2.10 .I 
§264.32 Required equipment Part 2.10 

Attachment D .I 
§264.33 Testing and maintenance of Attachment E 

equipment .I 
§264.34 Access to communication/alarm Part2 .10 

system .I 
§264.35 Required aisle space Part2 .10 .I 
§264.37 Arrangements with local authorities Attachment D .I 

§270. 14(b)(9) §264. 17(a-c) Prevention of accidental ignition or Part 2.10 
reaction of ignitable, reactive, or 
incompatible wastes .I 
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Regulatory Regulatory Added or Clarified Information 
Citation(s) Citation(s) 

Section of the 20.4.1.900 NMAC 20.4.1.500 NMAC Description of Requ irement 
Permit or Permit Yes No (incorporating 40 (i ncorporating 40 

Application CFR Part 270) CFR Part 264) 
§270.14(b) Traffic pattern, volume, and controls, Attachment A4 
(10) for example: 

Identification of turn lanes 
Identification of traffic/stacking lanes, 
if appropriate 
Description of access road surface 
Description of access road load-
bearing capacity 
Identification of traffic con trols ,f 

§270.14(b) §264.18(a) Seismic standard applicability and Part B, Rev. 6 
(11 )(i) and (ii) requirements Chapter B ,f 

§270.1 4(b) §264.1 8(b) 100-year floodplain standard Part B, Rev. 6 
( 11 )(iii-v) Chapter B ,f 

§264.18(c) Other location standards Part B, Rev. 6 
Chapter B ,f 

§270.1 4(b) §264.16(a-e) Personnel training program Part 2 
(12) Attachment F ,f 

§270.14(b) 264 Subpart G Closure and post-closure plans Attachment G & H 
(13) ,f 

§270.14(b)(13) §264.111 Closure performance standard Attachment G ,f 

§270.14(b)(13) §264.112(a), (b) Written content of closure plan Attachment G ,f 

§270.14(b)(13) §264.112(c) Amendment of closure plan Attachment G ,f 

§270.14(b)(13) §264.112(d) Notification of partial and final Attachment G 
closure ,f 

§270.14(b)(13) §264.112(e) Removal of wastes and Attachment G 
decontamination/dismantling of 
equipment ,f 

§270.14(b)(13) §264.11 3 Time allowed for closure Attachment G ,f 

§270.14(b)(13) §264.114 Disposal/decontamination Attachment G ,f 

§270.14(b)(13) §264.115 Certification of closure Attachment G ,f 

§270.14(b)(13) §264.116 Survey plat Attachment G ,f 

§270.14(b)(13) §264.117 Post-closure care and use of Attachment H 
property ,f 

§270.14(b)(13) §264.118 Post-closure plan; amendment of Attachment H 
plan ,f 

§270.14(b)(13) §264.178 Closure/ Attachment G 
containers ,f 

§270.14(b)(13) §264.601 Environmental performance Attachment G 
standards-Miscellaneous units ,f 

§270.14(b)(13) §264.603 Post-closure care Attachment G ,f 

§270.14(b)(14) §264.119 Post-closure notices Attachment H ,f 

§270.14(b)(15) §264.142 Closure cost estimate NA ,f 

§264.143 Financial assurance NA ,f 

§270.14(b)(16) §264.144 Post-closure cost estimate NA ,f 

§264.145 Post-closure care financial NA 
assurance ,f 

§270.14(b)(17) §264.147 liability insurance NA ,f 

§270.14{b)(18) §264.149-150 Proof of financial coverage NA ,f 

§270.14(b)(19)(i), Topographic map requirements Attachment B 
(vi), (vii ), and (x) Map scale and date Part A 

Map orientation 
Legal boundaries 
Buildings 
Treatment, storage, and disposal 
operations 
Run-on/run-off control systems 
Fire control facil ities ,f 
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Regulatory Regulatory Added or Clarified Information 
Citation{s) Citation{s) 

Section of the 20.4.1.900 NMAC 20.4.1 .500 NMAC Description of Requirement 
Permit or Permit Yes No (incorporating 40 (incorporating 40 

Application CFR Part 270) CFR Part 264) 
§270.14(b)(19)(ii) §264.18(b) 1 00-year floodplain Attachment B 

Part A 
./ 

§270.14(b)(19)(iii) Surface waters Attachment B 
Part A 

./ 
§270.14(b)(19)(iv) Surrounding Land use Attachment B 

Part A 
./ 

§270.14(b)(19)(v) Wind rose Attachment B 
Part A 

./ 
§270.1 4(b)(19)(viii) §264.14(b) Access controls Attachment B 

Part A 
./ 

§270.14(b)(19)(ix) Injection and withdrawal wells Attachment B 
Part A 

./ 
§270.14(b)(19)(xi) Drainage on flood control barriers Attachment B 

Part A 
./ 

§270.14(b)(19)(xii) Location of operational units Attachment B 
Part A 

./ 
§270.14(b )(20) Other federal laws Attachment B 

Wild and Scenic Rivers Act Part A 
National Historic Preservation Act 
Endangered Species Act 
Coastal Zone Management Act 
Fish and Wildlife Coordination Act 
Executive Orders ./ 

§270.15 §264 Subpart I Containers Attachment A 1 ./ 
§264.171 Condition of containers Attachment A 1 ./ 
§264.172 Compatibility of waste with Attachment A 1 

containers ./ 
§264.173 Management of containers Attachment A 1 ./ 
§264.174 Inspections Attachment E 

Attachment A 1 ./ 
§270.15(a) §264.175 Containment systems Attachment A 1 ./ 

§264.176 Special requirements for ignitable or Part 2 
§270.15(c) reactive waste ./ 
§270 .. 15(d) §264.177 Special requirements for Part 2 

incompatible wastes ./ 
§264.178 Closure Attachment G ./ 

§270.15(e) §264 .1 79 Air emission standards Part4 
Attachment N ./ 

§270.23 264 Subpart X Miscellaneous units Attachment A2 ./ 
§270.23(a) §264.601 Detailed unit description Attachment A2 ./ 
§270.23{b) §264.601 Hydrologic, geologic, and Part 5 

meteorologic assessments Attachment L ./ 
§270.23(c) §264.601 Potential exposure pathways Part 4 

Attachment A2 
Attachment N ./ 

§270.23(d) Demonstration of treatment NA 
effectiveness ./ 

§264.602 Monitoring, analysis, inspection, Part 2 
response, reporting, and corrective Part 4 
action Part 5 ./ 
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Regulatory Regulatory Added or Clarified Information 
Citation(s) Citation(s) 

Section of the 20.4.1.900 NMAC 20.4.1.500 NMAC Description of Requirement 
(incorporating 40 (incorporating 40 Permit or Permit Yes No 

CFR Part 270) CFR Part 264) Application 

Attachment A2 
Attachment N 

§264.603 Post-closure care Attachment H 
Attachment H1 ./ 

264 Subpart E Manifest system, record keeping, Part 2 
and reporting Attachment C ./ 
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Table of Changes 

Affected Permit Section Explanation of Change Page Number 

Part 3, Condition 3.3.1.8. Add "Section 3.3.1.8. Shielded Container" and "Each 30- 8-2 
gallon inner container has a gross internal volume of 4.0 
ft3 (0.11 m\ This container will be used to emplace RH 
TRU mixed waste, but the shielding will allow it to be 
managed as CH TRU mixed waste. For the purpose of 
this Permit, shielded containers are managed and 
handled as CH TRU mixed waste containers, but will 
remain counted towards the volume of RH TRU mixed 
waste containers ." 

Part 4, Table 4.1.1. Remove "container equivalent" column since the RH 8-3 
TRU mixed waste may now be disposed at the WIPP 

facility in containers other than canisters. 

Part 4, Condition 4.3.1.8 Add Section "4.3.1.8 Shielded Container" and "Shielded 8-4 
containers are configured as a 3-pack. " 

Add "shielded containers which are received in 
HalfPACTs" 

Add "Shielded Container 

Remote-handled TRU mixed waste may be shipped to 
the WIPP facility in shielded containers arranged as 3-
packs. A summary description of the shielded container 

Attachment A 1, is provided below. The shielded container meets the 

Section A 1-1 b(2) 
requirements for DOT specification 7 A (Figure A 1-37). 

8-5 
Shielded containers consist of a 30-gallon inner 
container with a gross internal volume of 4.0 te (0.11 
m3

) . One or more filter vents will be installed in the 
shielded container lid to prevent the escape of 
radioactive particulates and to prevent internal 
pressurization. The shielded container is constructed 
with approximately one inch of lead shielding and will be 
used to emplace RH TRU mixed waste. The shielding 
will allow it to be managed as CH TRU mixed waste. " 

Attachment A 1, Add "that is not in a shielded container" 8-5 

Section A1-1d(3) Add "RH TRU mixed waste received in shielded 
containers will be handled as CH TRU mixed waste" 

Attachment A 1 . Add "A1-1d(4) Handling Waste in Shielded Containers 8-5.8-6 

Section A 1-1d(4) Remote-handfed TRU mixed waste shipped to the WJPP 
facility in shielded containers wi ll be handled and 
emplaced as CH TRU mixed waste using the CH TRU 
mixed waste handling equipment described in this 
permit. Shielded containers with RH TRU mixed waste 
will arrive by tractor-trailer at the WIPP facility in sealed 
HalfPACTs at which time they will undergo security and 
radiological checks and shipping documentation reviews. 
Consistent with the handling of HalfPACT shipping 
packages in Section A1-1d(2) , a forklift will remove the 
HalfPACT and transport it into the WHB and place the 
HalfPACT at either one of the two TRUDOCKs in the 
TRUDOCK Storage Area of the WHB Unit. 

An external survey of the HalfPACT inner vessel will be 
performed as the outer containment vessel lid is 
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Affected Permit Section Explanation of Change Page Number 

removed. The inner vessel lid or closure lid will be lifted 
under the VHS, and the contents will be surveyed during 
and after this process is complete. A description of the 
VHS and criteria that are applied if radiological 
contamination is detected are discussed in Section A 1-
1d(2). 

A HalfPACT may hold one 3-pack assembly of shielded 
containers. An overhead bridge crane will be used to 
remove the contents of the shielded container assembly 
and place them on a facility pallet. The containers will be 
visually inspected for physical damage (severe rusting, 
apparent structural defects, signs of pressurization, etc.) 
and leakage to ensure they are in good condition prior to 
storage. Waste containers will also be checked for 
external surface contamination. If a primary waste 
container is not in good condition, the Permittees will 
overpack the container, repair/patch the container in 
accordance with 49 CFR §173 and §178 (e.g., 49 CFR 
§173.28), or return the container to the generator. 

Once the shielded container assembly is on the facility 
pallet, the radial dunnage will be removed for return to 
the generator along with axial dunnage. For inventory 
control purposes, TRU mixed waste container 
identification numbers will be verified against the Uniform 
Hazardous Waste Manifest and the WWIS . 
Inconsistencies will be resolved as discussed in Section 
A1-1d(2). Up to two 3-pack assemblies of shielded 
containers will be placed on a facility pallet. The use of 
facility pallets will elevate the waste at least 6 in . (15 em) 
from the floor surface. Pallets of waste will then be 
relocated to the CH Bay Storage Area of the WHB Unit 
for normal storage or will be transported to the 
conveyance loading room as described in Section A 1-
1d(2)." 

AttachmentA1 , Table A1-2 Revise Table A 1-2 to add shielded containers. 8-7 

Attachment A 1, Figure A 1-37 Add "Figure A1-37 Typical Shielded Container" B-8 

Attachment A2, Add "two 3-packs of shielded containers" B-9 

Section A2-2a(1) Delete "or" 

Attachment A2, Section A2-2b Add · and shielded containers" B-9 

Delete "(e.g., TRUPACT lis or HalfPACTs)," 

Add "one 3-pack of shielded containers" 

Add "or shielded containers" 

Attachment A2 , Table A2-1 Revise Table A2-1 to add shielded containers . B-10 

Attachment A4 , Section A4-3 Add "one 3-pack of shielded containers, " B-11 

Add "two 3-packs of shielded containers," 

Attachment C 1, Section C 1-1 a Add "and shielded containers" 8-12 

Attachment C 1, Add "and shielded containers" B-12,8-13 

Section C 1-1 a( 1) Delete "and" 

Add ",and shielded containers" 
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Affected Permit Section Explanation of Change Page Number 

Attachment C1 , Table C1 -8 Add "and shielded containers" B-14,8-15 

Add "and shielded containers" to footnote 
a 

Attachment D, Section D-1d Add "RH TRU mixed waste may arrive in shielded 
containers with an internal capacity of 4.0 ft3 (0.11 m\ 

B-16 

Shielded containers will be arranged as 3-packs." 

Attachment D, Section D-1e(1) Add "or shielded containers" B-16 

Attachment E, Section E-1 b(1) Delete "CH TRU mixed" B-17 

Add "that will be managed as CH TRU mixed waste" 

Add "," and delete "or" 

Add "or shielded containers as three (3) packs" 

Add "offsite waste that will be managed as" 

Add "Offsite waste that wi ll be managed as" 

Attachment G3, Section G3-4a Add "TRU mixed waste including RH TRU mixed waste B-18 
in shielded containers" 

Attachment H1 , Introduction Add "Some RH TRU mixed waste may arrive in shielded B-19 
containers as described in Permit Attachment A 1." 
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Proposed Revised Permit Text: 

3.3 .1. Acceptable Storage Containers 

The Permittees shall use containers that comply with the requirements for U.S. 
Department of Transportation shipping container regulations ( 49 CFR § 173 - Shippers -
General Requirements for Shipment and Packaging, and 49 CFR § 178 - Specifications 
for Packaging) for storage ofTRU mixed waste at WIPP. The Pennittees are prohibited 
from storing TRU mixed waste in any container not specified in Permit Attachment Al, 
Section Al-lb, as set forth below: 

3.3.1.8. Shielded Container 

Each 30-gallon inner container bas a gross intemal volume of 
4.0 ft' fO.Il m \ This container will be used to emplace RH TRU mixed 
waste. but the shielding will allow it to be managed as CH TRU mixed 
waste. For the pumose of this Permit. shielded containers are managed and 
handled as CH TRU mixed waste containers. but will remain counted 
towards the volume of RH TRU mi\ed waste containers. 
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Table 4 1 1 
T able 4.1.1 -Underground HWDUs 

Maximum Container Final Waste 
Description 1 Waste Type Capacitv2 '"· Volume 

Panel1 CH TRU 636,ooote 370,800 ft3 

(18,000 m3
) (10,500 m3

) 

Panel2 CH TRU 636,000 ft3 635,600 ft3 

(18,000 m3
) (17,998 111

3
) 

Panel3 CH TRU 662,150 ft3 603,600 ft3 

(18,750 111
3

) (17,092 111
3

) 

Panel4 CH TRU 662, 1so te 503,500 ft3 

(18,750 m3
) (14,258 111

3
) 

RH TRU 12,570 ft3 4GG ~ 1-4 +~Y 6,200 ft3 

(356m3
) GaAislsFs (176 111

3
) 

PanelS CH TRU 662,1so te 
(18,750 111

3
) 

RH TRU 15,720ft3 §GG ~ 19 +~Y 
(445 111

3
) GaAislsFs 

Panel6 CH TRU 662,150 ft3 

(18,750 m3
) 

RH TRU 18,860 ft3 eGO ~19 +~Y 
(534 111

3
) GaAislsrs 

Panel ? CH TRU 662,150 ft3 

(18,750 111
3

) 

RH TRU 22,950 {!3 730 ~1-4 +RY 
(650 m") GaRistsrs 

PanelS CH TRU 662,150 ft3 

(18,750 m3
) 

RH TRU 22,950 ft3 730 ~19 +~Y 
(650m3

) GaAislers 

Total CH TRU 6,244,soo te 
(148,600 m3

) 

RH TRU s3,o5o te 2960 Rl-4 +RU 
(2,636 m3

) Canisters 

1 The area of each panel is approximately 124,150 te (11 ,533 111
2

). 

2 "Maximum Capacity• is the maximum volume of TRU mixed waste that may be emplaced in each panel. 
The maximum repository capacity of "6.2 million cubic feet of transuranic waste" is specified in the 
WIPP Land Withdrawal Act (Pub. L. 102-579, as amended). 
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4.3. DISPOSAL CONTAINERS 

4.3.1 Acceptable Disposal Containers 

The Permittees shall use containers that comply with the requirements for U.S. 
Department of Transportation shipping container regulations ( 49 CFR § 173 - Shippers -
General Requirements for Shipment and Packaging, and 49 CFR § 178 - Specifications 
for Packaging) for disposal ofTRU mixed waste at WIPP. The Permittees are prohibited 
from disposing TRU mixed waste in any container not specified in Permit Attachment Al 
(Container Storage), Section Al-lb, as set forth below: 

4.3.1.8. Shielded l ontaincr 

Shidded containers arc conligun.:d a~ a 3-pack 

8-5 



A1-1b(2) RH TRU Mixed Waste Containers 

Remote-Handled (RH) TRU mixed waste containers include RH TRU Canisters, which are 
received at WIPP loaded singly in an RH-TRU 72-8 cask, sh1elded conta1ners wh1ch are 
rece1ved in HalfPACTs and 55-gallon drums, which are received in a CNS 10-1608 cask. 

Shielded Container 

Remote-handled TRU mixed waste may be shipped to the WIPP facility in shielded containers 
arranged as 3-packs. A summary description of the shielded container is provided below. The 
shielded container meets the requirements for DOT specification 7A (figure A1-37) 

Shielded containers consist of a 30-galloo inner container with a gross internal volume of 4.0 te 
(0.11 m\ One or more filter vents will be installed in the shielded contamer lid to prevent the 
escape of radioactive particulates and to prevent Internal pressunzation The shielded container 
is constructed with approximately one inch of lead shielding and will be used to emplace RH 
I.RU mixed waste. The shielding will allow it to be managed as CH TRU mixed waste. 

A1-1d(3) RH TRU Mixed Waste Handling 

The RH TRU mixed waste that 1s not 10 a shielded contamer will be received in the RH-TRU 72-
8 cask or CNS 10-1608 cask loaded on a trailer, as illustrated in process flow diagrams in 
Figures A 1-26 and A 1-27, respectively. These are shown schematically in Figures A 1-28 and 
A1 -29. RH TRU mixed waste received 1n shielded containers w11i be handled as CH TRU m1xed 
waste. Upon arrival at the gate, external radiological surveys, security checks, shipping 
documentation reviews are performed and the Uniform Hazardous Waste Manifest is signed. 
The generator's copy of the Uniform Hazardous Waste Manifest is returned to the generator. 
Should the results of the contamination survey exceed acceptable levels, the shipping cask and 
transport trailer remain outside the WH8 in the Parking Area Unit, and the appropriate 
radiological boundaries (i.e. , ropes, placards) are erected around the shipping cask and 
transport trailer. A determination will be made whether to return the cask to the originating site 
or to decontaminate the cask. 

A1-1d(4) Handlmg Waste in Shielded Containers 

Remote-handled TRU m1xed waste shipped to the \fv'IPP factlltv 10 sh1ejded_contamers w111 be 
handled and emplaced as CH TRU mtxed waste usmg the CH TRU rrnxed waste handling 
eqUipment descnbed in th1s perm1t Sh1elded contamers w1th RH TRU m1xed waste will arnve 
by tractor-tra1ler at the WIPP facility 10 sealed HalfPACTs at wh1ch t1me they will undergo 
security and radiological checks and shipping documentation reviews. Consistent with the 
handling of HalfPACT sh10pmg packages in Section A1-1 d(2) a forklift will remove the 
HaffPACT and transport it into the WH8 and place the HaffPACT at either one of the two 
TRUDOCKs 1n the TRUDOCK Storage Area of the WH8 Un1t 

An external survey of the HalfPACT mner vessel will be performed as the outer contamment 
vessel lid is removed . The inner vessel lid or closure lid wil l be lifted under the VHS and the 
contents will be surveyed during and after this process IS complete. A description of the VHS 
and critena that are applied if radiological contamination 1s detected are discussed 1n Section 
A1-1 d(2) 
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A HalfPACT may hold one 3-pack assembly of shielded containers. An overhead bndge crane 
will be used to remove the contents of the shielded container assembly and place them on a 
facility pallet The containers will be visually inspected for physical damage (severe rusting 
apparent structural defects. signs of pressurization. etc.) and leakage to ensure they are in good 
condition pnor to storage. Waste containers will also be checked for external surface 
contamination If a primarv waste container is not in good condition the Permittees will 
overoack the container. repair/patch the container in accordance with 49 CFR §173 and §178 
(e.g .. 49 CFR §173.28). or return the container to the generator. 

Once the shielded container assembly is on the facility pallet. the radial dunnage will be 
removed for return to the generator along with axial dunnage. For inventory control purposes. 
TRU mixed waste container identification numbers will be verified against the Uniform 
Hazardous Waste Manifest and the WWIS. Inconsistencies will be resolved as discussed in 
Section A1-1 d(2) Up to two 3-pack assemblies of shielded containers will be placed on a fac!ljty 
pallet. The use of facility pallets will elevate the waste at least 6 in . (15 em) from the floor 
surface. Pallets of waste will then be relocated to the CH Bay Storage Area of the WHB Unit for 
normal storage or will be transported to the conveyance loading room as described in Section 
A1-1d(2) . 
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Table A 1-2 
Waste Handling Equipment Capacities 

CAPACITIES FOR EQUIPMENT 

CH Bay overhead bridge crane 12,000 lbs. 

Surface forklifts 26,000 lbs. (CH Bay forklift) 

70,000 lbs. (TRUPACT-111 
Handler forklift) 

Facility Pallet 25,000 lbs. 

Adjustable center-of-gravity lift fixture 10,000 lbs. 

Facility Transfer Vehicle 30,000 lbs. 

Yard Transfer Vehicle 60,000 lbs. 

MAXIMUM GROSS WEIGHTS OF CONTAINERS 

Seven-pack of 55-gallon drums 7,000 lbs. 

Four-pack of 85-gallon drums 4,500 lbs. 

Three-pack of 1 00-gallon drums 3,000 lbs. 

Ten-drum overpack 6,700 lbs. 

Standard waste box 4,000 lbs. 

Standard large box 2 10,500 lbs. 

Sbielded CQOtaJoer 2 26Q lbs 

MAXIMUM NET EMPTY WEIGHTS OF EQUIPMENT 

TRUPACT-11 13,1401bs. 

HalfPACT 10,500 lbs. 

TRUPACT-111 43,600 lbs. 

Adjustable center of gravity lift fixture 2,500 lbs. 

Facility pallet 4,120 lbs. 
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A2-2a(1) CH TRU Mixed Waste Handling Equipment 

Facility Pallets 

The facility pallet is a fabricated steel unit designed to support 7 -packs, 3-packs, or 4-packs of 
drums, standard waste boxes (SWBs), ten-drum overpacks (TOOPs), or a standard large box 2 
(SLB2), and has a rated load of 25,000 pounds (lbs.) (11 ,430 kilograms (kg)). The facility pallet 
will accommodate up to four 7-packs, four 3-packs, two 3-packs of shielded containers. GF four 
4-packs of drums, four SWBs (in two stacks of two units), two TOOPs, or one SLB2. Loads are 
secured to the facility pallet during transport to the emplacement area. Facility pallets are shown 
in Figure A2-3. Fork pockets in the side of the pallet allow the facility pallet to be lifted and 
transferred by forklift to prevent direct contact between TRU mixed waste containers and forklift 
tines. This arrangement reduces the potential for puncture accidents. WIPP facility operational 
documents define the operational load of the facility pallet to ensure that the rated load of a 
facility pallet is not exceeded. 

A2-2b Geologic Repository Process Description 

CH TRU Mixed Waste Emplacement 

CH TRU mixed waste containers and shielded containers will arrive by tractor-trailer at the 
WIPP facility in sealed shipping containers (e.g., TRUPACT lis or HalfPACTs), at which time 
they will undergo security and radiological checks and shipping documentation reviews. The 
trailers carrying the shipping containers will be stored temporarily at the Parking Area Container 
Storage Unit (Parking Area Unit). A forklift will remove the Contact Handled Packages from the 
transport trailers and a forklift or Yard Transfer Vehicle will transport them into the Waste 
Handling Building Container Storage Unit for unloading of the waste containers. Each 
TRUPACT-ll may hold up to two 7-packs, two 4-packs, two 3-packs, two SWBs, or one TDOP. 
Each HalfPACT may hold up to seven 55-gal (208 L) drums, one SWB, one 3-pack of shielded 
containers or four 85-gal (322 L) drums. Each TRUPACT-111 will hold one SLB2. An overhead 
bridge crane or Facility Transfer Vehicle with transfer table will be used to remove the waste 
containers from the Contact Handled Packaging and place them on a facility or containment 
pallet. Each facility pallet has two recessed pockets to accommodate two sets of 7 -packs, two 
sets of 3-packs, two sets of 4-packs, two SWBs stacked two-high, two TOOPs, or one SLB2. 
Each stack of waste containers will be secured prior to transport underground (see Figure A2-
3). A forklift or the facility transfer vehicle witt transport the loaded facility pallet to the 
conveyance loading room adjacent to the Waste Shaft. The facility transfer vehicle will be driven 
onto the waste shaft conveyance deck, where the loaded facility pallet will be transferred to the 
waste shaft conveyance, and the facility transfer vehicle will be backed off. Containers of CH 
TRU mixed waste (55-gat (208 L) drums, SWBs, 85-gal (322 L) drums, 100-gal (379 L) drums, 
and TOOPs) or shielded containers can be handled individually, if needed, using the forklift and 
lifting attachments (i.e., drum handlers, parrot beaks) . 
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Table A2-1 
CH TRU Mixed Waste Handling Equipment Capacities 

Capacities for Equipment 

Facility Pallet 25,000 lbs. 

Facility Transfer Vehicle 26,000 lbs. 

Underground transporter 28,000 lbs. 

Underground forklift 12,000 lbs. 

Maximum Gross Weights of Containers 

Seven-pack of 55-gallon drums 7,000 lbs. 

Four-pack of 85-gallon drums 4,500 lbs. 

Three-pack of 1 GO-gallon drums 3,000 lbs. 

Ten-drum overpack 6,700 lbs. 

Standard waste box 4,000 lbs. 

Standard large box 2 10,500 lbs. 

Sb1elded QQolaiDec 2 26Q lbs 

Maximum Net Empty Weights of Equipment 

TRUPACT-11 13,140 lbs. 

HalfPACT 10,500 lbs. 

TRUPACT-111 43,600 lbs. 

Facility pallet 4,120 lbs. 
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A4-3 Waste Handling Building Traffic 

The TRUPACT-11 may hold up to two 55-gallon drum seven-packs, two 85-gallon drum four
packs, two 100-gallon drum three-packs, two standard waste boxes (SWB), or one ten-drum 
overpack (TDOP). A HalfPACT may hold seven 55-gallon drums, one SWB, one 3-pack of 
shielded contamers. or four 85-gallon drums. The TRUPACT-111 holds a single SLB2. A six-ton 
overhead bridge crane or Facility Transfer Vehicle with a transfer table will be used to remove 
the contents of the Contact Handled Package. Waste containers will be surveyed for radioactive 
contamination and decontaminated or returned to the Contact Handled Package as necessary. 

Each facility pallet will accommodate four 55-gallon drum seven-packs, four SWBs, four 85-
gallon drum four-packs, four 1 00-gallon drum three-packs, two 3-packs of shielded conta1ners. 
two TOOPs, or an SLB2. Waste containers will be secured to the facility pallet prior to transfer. 
A forklift or facili ty transfer vehicle will transport the loaded facil ity pallet the air lock at the Waste 
Shaft (Figures A4-3, A4-3a, and A4-3b) . The facility transfer vehicle will be driven onto the 
waste shaft conveyance deck, where the loaded facility pallet will be transferred to the waste 
shaft conveyance and downloaded for emplacement. 
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C1 -1a Method Requirements 

For those waste streams without an acceptable knowledge (AK) Sufficiency Determination 
approved by the U.S. Department of Energy (DOE), containers shall be randomly selected from 
waste streams designated as summary category S5000 (Debris waste) and shall be categorized 
under one of the sampling scenarios shown in Table C1-5 and depicted in Figure C1-1 . If the 
container is categorized under Scenario 1, the applicable drum age criteria (DAC) from Table 
C1-6 must be met prior to headspace gas sampling. If the container is categorized under 
Scenario 2, the applicable Scenario 1 DAC from Table C1-6 must be met prior to venting the 
container and then the applicable Scenario 2 DAC from Table C1-7 must be met after venting 
the container. The DAC for Scenario 2 containers that contain filters or rigid liner vent holes 
other than those listed in Table C1-7 shall be determined using footnotes "a" and "b" in Table 
C1-7. Containers that have not met the Scenario 1 DAC at the time of venting must be 
categorized under Scenario 3. Containers categorized under Scenario 3 must be placed into 
one of the Packaging Configuration Groups listed in Table C1 -8. If a specific packaging 
configuration cannot be determined based on the data collected during packaging and/or 
repackaging (Attachment C, Section C-3d(1)), a conservative default Packaging Configuration 
Group of 3 for 55-gallon drums and shielded containers , 6 for Standard Waste Boxes (SWBs) 
ten-drum overpacks (TOOPs), and standard larged box 2s (SLB2s) , and 8 for 85-gallon and 
100-gallon drums must be assigned, provided the drums do not contain pipe component 
packaging. If a container is designated as Packaging Configuration Group 4 (i.e., a pipe 
component), the headspace gas sample must be taken from the pipe component headspace. 
Drums, TOOPs, SLB2s, or SWBs that contain compacted 55-gallon drums containing a rigid 
liner may not be disposed of under any packaging configuration unless headspace gas 
sampling was performed before compaction in accordance with this waste analysis plan (WAP). 
The DAC for Scenario 3 containers that contain rigid liner vent holes that are undocumented 
during packaging, repackaging, and/or venting (Section C1-1a[4][iiJ) shall be determined using 
the default conditions in footnote "b" in Table C1-9.The DAC for Scenario 3 containers that 
contain filters that are either undocumented or are other than those listed in Table C1-9 shall be 
determined using footnote 'a' in Table C 1-9. Each of the Scenario 3 containers shall be sampled 
for headspace gas after waiting the DAC in Table C1 -9 based on its packaging configuration 
(note: Packaging Configuration Groups 4, 5, 6, 7, and 8 are not summary category group 
dependent, and 85-gallon drum, 100-gallon drum, SWB, TDOP, and SLB2 requirements apply 
when the 85-gallon drum, 100-gallon drum, SWB, TDOP, or SLB2 is used for the direct loading 
of waste) . 

C1-1a(1} General Requirements 

For all retrievably stored waste containers, the rigid liner vent hole diameter must be assumed 
to be 0.3 inches unless a different size is documented during drum venting or repackaging. For 
all retrievably stored waste containers, the filter hydrogen diffusivity must be assumed to be the 
most restrictive unless container-specific information clearly identifies a filter model and/or 
diffusivity characteristic that is less restrictive. For all retrievably stored waste containers that 
have not been repackaged, acceptable knowledge shall not be used to justify any packaging 
configuration less conservative than the default (i.e., Packaging Configuration Group 3 for 55-
gallon drums and shielded containers , 6 for SWBs TOOPs, and SLB2s, and 8 for 85-gallon and 
100-gallon drums) . For information reporting purposes listed above, sites may report the default 
packaging configuration for retrievably stored waste without further verification. 
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Drum age criteria apply only to 55-gallon drums, 85-gallon drums, 1 00-gallon drums, SWBs, 
TOOPs, aRt! SLB2s .and shielded containers. Drum age criteria for all other container types 
must be established through permit modification prior to performing headspace gas sampling. 
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Table C1-8 
Scenario 3 Packaging Configuration Groups 

Packaging Configuration Group Covered S6000 Packaging Configuration Groups 

Packaging Configuration Group 1, 55-gal drums a • No layers of confinement, filtered inner lid b 

• No inner bags, no liner bags {bounding case) 

Packaging Configuration Group 2, 55-gal drums a • 1 inner bag 

• 1 filtered inner bag 

• 1 liner bag 

• 1 filtered liner bag 

• 1 inner bag, 1 liner bag 

• 1 filtered inner bag, 1 filtered liner bag 

• 2innerbags 

• 2 filtered inner bags 

• 2 inner bags, 1 liner bag 

• 2 filtered inner bags, 1 filtered liner bag 

• 3innerbags 

• 3 filtered inner bags 

• 3 filtered inner bags, 1 filtered liner bag 

• 3 inner bags, 1 liner bag (bounding case) 

Packaging Configuration Group 3, 55-gal drums and • 2 liner bags 
shielded contamers a • 2 filtered liner bags 

• 1 inner bag, 2 liner bags 

• 1 filtered inner bag, 2 filtered liner bags 

• 2 inner bags, 2 liner bags 

• 2 filtered inner bags, 2 filtered liner bags 

• 3 filtered inner bags, 2 filtered liner bags 

• 4 inner bags 

• 3 inner bags, 2 liner bags 

• 4 inner bags, 2 liner bags {bounding case) 

Packaging Configuration Group 4, pipe components • No layers of confinement inside a pipe component 

• 1 filtered inner bag, 1 filtered metal can inside a 
pipe component 

• 2 inner bags inside a pipe component 

• 2 filtered inner bags inside a pipe component 

• 2 filtered inner bags, 1 filtered metal can inside a 
pipe component 

• 2 inner bags, 1 filtered metal can inside a pipe 
component (bounding case) 

Packaging Configuration Group 5, Standard Waste Box, • No layers of confinement 
Ten-Drum Overpack, or Standard Large Box 2 a • 1 SWB liner bag (bounding case) 

Packaging Configuration Group 6, Standard Waste Box, • any combination of inner and/or liner bags that is 
Ten-Drum Overpack, or Standard Large Box 2 a less than or equal to 6 

• 5 inner bags, 1 SWB liner bag {bounding case) 

Packaging Configuration Group 7, 85-gal. drums and • No inner bags, no liner bags, no rigid liner, filtered 
1 00-gal. drums a inner lid (bounding case) b 

• No inner bags, no liner bags, no rigid liner 
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Packaging Configuration Group Covered 56000 Packa.gin_a Configuration Groups 

Packaging Configuration Group 8, 85-gal. drums and • 4 inner bags and 2 liner bags, no rigid liner, filtered 
1 00-gal. drums a inner lid (bounding case) b 

If a specific Packaging Configuration Groups cannot be determined based on the data collected during packaging and/or 
repackaging, a conservative default Packaging Configuration Group of 3 for 55-gallon drums and sh1e!ded conta1ners, 6 for 
SWBs, TOOPs, and SLB2s, and 8 for 85-gallon and 100-gallon drums must be assigned provided the drums do not contain 
pipe component packaging. If pipe components are present as packaging in the drums, the pipe components must be 
sampled following the requirements for Packaging Configuration Group 4. 

A "filtered inner lid" is the inner lid on a double lid drum that contains a filter. 

Definitions: 

Liner Bags: One or more optional plastic bags that are used to control radiological contamination . Liner bags for drums have a 
thickness of approximately 11 mils. Liner bags are typically similar in size to the container. SWB liner bags have a thickness 
of approximately 14 mils. TOOPs and SLB2s use SWB liner bags. 

Inner Bags: One or more optional plastic bags that are used to control radiological contamination . Inner bags have a thickness of 
approximately 5 mils and are typically smaller than liner bags. 
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D-1d Description of Containers 

RH TRU mixed waste may arrive 1n shielded contamers with an internal capacity of 4.0 te 
(0.11 m\ Shielded containers Will be arranged as 3-packs. 

D-1e(1) CH Bay Operations 

Once unloaded from the Contact-Handled Package, CH TRU mixed waste containers...Q[ 
shielded containers (?-packs of 55-gal drums, 3-packs of 100-gal drums, 4-packs of 85-gal 
drums, SWBs, TOOPs, ef one SLB2) are placed on the facility pallet. The waste containers are 
stacked on the facility pallets (one- or two-high, depending on weight considerations). The use 
of facility pallets will elevate the waste at least 6 inches (in.) (15 centimeters [em]) from the floor 
surface. Pallets of waste will then be stored in the CH bay. This storage area will be clearly 
marked to indicate the lateral limits of the storage area. This storage area will have a maximum 
capacity of thirteen facility pallets of waste during normal operations. These pallets will typically 
be in the CH Bay storage area for a period of up to five days. 
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E-1b(1) Container Inspection 

Containers are used to manage TRU mixed waste at the WIPP facility. These containers are 
described in Permit Part 3. Off-site CH TRU mixed waste that will be managed as CH TRU 
m1xed waste will arrive in 55-gallon drums arranged as seven (7)-packs, in Ten Drum 
Overpacks (TDOP), in 85-gallon drums arranged as four (4) packs, in 100-gallon drums 
arranged as three (3) packs, in standard waste boxes (SWB)., GF in standard large box 2s 
(SLB2s) or shielded containers as three (3) packs. The waste containers will be visually 
inspected to ensure that the waste containers are in good condition and that there are no signs 
that a release has occurred. This visual inspection shall not include the center drums of 7 -packs 
and waste containers positioned such that visual observation is precluded due to the 
arrangement of waste assemblies on the facility pallets. If CH TRU mixed waste handling 
operations should stop for any reason with containers located on the TRUPACT-11 Unloading 
Dock (TRUDOCK storage area of the WHB Unit) or in room 108 while still in the Contact
Handled Packages, primary waste container inspections could not be accomplished until the 
containers of waste are removed from the shipping containers. 

As described in Permit Attachment A 1, Section A 1-1 d(3), offs1te waste that will be managed as 
RH TRU mixed waste will arrive in containers inside Nuclear Regulatory Commission (NRC)
certified casks designed to provide shielding and facilitate safe handling. Canisters, will be 
loaded singly into an RH-TRU 72-B cask. Drums will be loaded into a CNS 10-160B cask. The 
cask will be visually inspected upon arrival. Because RH TRU mixed waste is stored in the 
Parking Area Unit in sealed casks, there are no additional requirements for engineered 
secondary containment systems. Following removal of the canisters and drums, the interior of 
the cask will be inspected and surveyed for evidence of contamination that may have occurred 
during transport. 

Offsite waste that will be managed as RH TRU mixed waste is handled and stored in the RH 
Complex of the WHB. The RH Complex includes the following : RH Bay, the Cask Unloading 
Room, the Hot Cell , the Transfer Cell , and the Facility Cask Loading Room. As RH TRU mixed 
waste is held in canisters within a canister rack the physical inspection of the drum or canister is 
not possible. Inspections of RH TRU mixed waste in these areas occurs remotely via closed
circuit cameras a minimum of once weekly when stored waste is present. Because RH TRU 
mixed waste is in sealed casks, there are no additional requirements for engineered secondary 
containment systems. However, the floors in the RH Complex (including the RH Bay, Facility 
Cask Loading Room and Cask Unloading Room) are coated concrete and during normal 
operations (i.e., when waste is present), the floor of the RH Complex is inspected visually or by 
using close-circuit cameras on a weekly basis to verify that it is in good condition and free of 
visible cracks and gaps. 
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G3-4a TRU Mixed Waste Processing 

Tables G3-2 and G3-3 specify the various steps in the process of receiving and disposing 
containers of CH TRU mixed waste including RH TRU mixed waste in shielded containers and 
RH TRU mixed waste, respectively, where radiological surveys will be performed by the 
Permittees. WIPP Procedure WP 12-HP1100 provides the detailed description of methods and 
equipment used when performing surface contamination surveys, dose rate surveys, and large 
area wipes. 
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ATTACHMENT H1 

ACTIVE INSTITUTIONAL CONTROLS DURING POST -CLOSURE 

Introduction 

Upon receipt of the necessary certifications and permits from the EPA and the New Mexico 
Environment Department, the Permittees will begin disposal of contact-handled (CH) and 
remote-handled (RH) TRU and TRU mixed waste in the WIPP. This waste emplacement and 
disposal phase will continue until the regulated capacity of the repository of 6,200,000 cubic feet 
(175,588 cubic meters) of TRU and TRU mixed waste has been reached, and as long as the 
Permittees comply with the requirements of the Permit. For the purposes of this Permit 
Attachment, this time period is assumed to be 25 years. The waste will be shipped from DOE 
facilities across the country in specially designed transportation containers certified by the 
Nuclear Regulatory Commission. The transportation routes from these facilities to the WIPP 
have been predetermined. The CH TRU mixed waste will be packaged in 55-gallon (208-liter), 
85-gallon (322-liter) , 1 00-gallon (379-liter) steel drums, standard waste boxes (SWBs), ten drum 
overpacks (TOOPs), and/or standard large box 2s (SLB2s). An SWB is a steel container having 
a free volume of 66.3 cubic feet (1.88 cubic meters) . Figure H1-2 shows the general 
arrangement of a seven-pack of drums and an SWB as received in a Contact-Handled 
Package. RH TRU mixed waste inside a Remote-Handled Package is contained in one or more 
of the allowable containers described in Permit Attachment A 1. Some RH TRU m1xed waste 
may arrive in shiel~ontainers as described 1n Permit Attachment A 1 

B-20 



Appendix C 

C-1 

:00161. 



This page is intentionally left blank 

C-2 



EVALUATION OF DRUM AGE CRITERIA FOR THE 

SHIELDED CONTAINER 

September 2011 
Revisiou 2 

Prepared for: 
Washington TRU Solutions, LLC 
POBox 2078 
4021 National Parks Highway 
Carlsbad, New Mexico 88221 

Prepared by: 
Shaw Environmental, Inc. 
2440 Louisiana Blvd. NE 
Suite 300 
Albuquerque, New Mexico 87110 

AU9-11/WPNvlPP:R6039 Rev 2 final mark up-clm.doc 

:00163 



Table of Contents _________________ _ 

List of Figures .... .. ...... ... ........ ...................... .......... ... ............ .. .. ............................................ ... .......... ...... ....... . i 
List of Appendices ....... .... ..... .................................. .. ......................... ................. ..... .......... ..... ...... ..... .. ........... i 
Acronyms and Abbreviations ..... ................ ... .... ..... .. .............................. .... ....... .. .... ........ ............................. ... ii 

1.0 Background and Purpose ............................ .. ...... ......... ........ ....... ..... ... .............................................. 1 
2.0 Methodology ..... ........... .................. ....... .. .. .... .. ..... .... ..... .. .... ... .. .. .. ........ ......................... .. ..... .. .... ........ 3 
3.0 Results ... ... .. ............... ..... ....... .... ............ ....... .... ..... ....... .. ...... .................................................... ......... 7 
4.0 References ......... .. ..... .. ... .... ............... .. ................... ... ... ....................................... ...... .......... .... ......... . 7 

List of Figures __________________ _ 

Figure 1 
Figure 2 

Shielded Container 
VDRUM Model of Shielded Container Package 

List of Appendices _________________ _ 

Appendix A Input and Output Files Associated with the Shielded Container and 30-Gallon Drum DAC 
Value Determination 

ALI9-111WPIWIPP:R6039 Rev 2 final mark up-clm.doc 115681 .01 .04.01.00 9/23/113:23 PM 



Acronyms and Abbreviations ______________ _ 

atm 
DAC 
K 
molls/mol fi·action 
TRU 
voc 

AlJ9.-111WP/WlPP:R6039 Rev 2 fnal mark up-clm.doc 

atmosphere 
drum age criterion 
Kelvin 
mole/second/mole fi·action 
transurani c 
volatile organic compound 

ii 115681 .01.04.01.00 91231113:23 PM 

: £H!.j:l.65 



1.0 Background and Purpose 

Containers of transuranic (TRU) waste must meet a minimum age criterion before a volatile 

organic compound (VOC) gas sample collected from the waste container headspace is 

considered representative of the VOCs within the container. The drum age criterion (DAC) is 

the time required after container closure, or after container closure and container venting, before 

a headspace gas sample can be collected. The methodology described in "Determination of 

Drum Age Criteria and Prediction Factors Based on Packaging Configurations" (BWXT, 2000) 

is the basis for the packaging-specific DAC values for debris waste (summary category S5000) 

cmrently approved in the Hazardous Waste Facility Permit for the Waste Isolation Pilot Plant 

("Permif') (NMED, current version). 

The shielded container is a new waste container that has been proposed for disposal at the Waste 

Isolation Pilot Plant. The shielded container is a vented carbon steel and lead cylindrical 

assembly with a removable lid. It is approved for the shipment ofTRU waste in the HalfPACT 

package. Up to three (3) shielded containers can be shipped within a HalfPACT package. 

The shielded container is designed to carry one 30-gallon payload drum . A partially exploded 

view of the shielded container, including its 30-gallon payload drum, is provided in Figure 1. In 

addition to the 30-gallon payload drum, the shielded container may optionally contain a plastic 

mesh drum handling bag to facilitate installation of the 30-gallon payload drum within the 

shielded container. If used, the optional drum handling bag is left open. 

The shielded container and 30-gallon drum must each be installed with a filter vent. TRU waste 

is placed into a vented 30-gallon drum, which is then loaded into the shielded container. 

Packaging-specific DAC values were previously determined for a number of packaging 

configurations (BWXT, 2000, Shaw 2003). The DAC for each packaging configuration was 

determined using the computer program VDRUM that solved a series of differential equations 

describing the VOC transport phenomena within the waste container (BWXT, 2000 and 

Connolly et al, 1998). Model input parameters include the physical propetties of VOCs, the 

initial concentration profile in the waste container, physical dimensions of each confinement 

layer (thickness, surface area, void volume), and the hydrogen diffusion characteristics of filter 

vents installed on the waste containers (BWXT, 2000 and Connolly et al , 1998). Model 

parameters and assumptions used in determining the DAC values have also been documented 

(Shaw 2003, BWXT, 2000 and Connolly et al, 1998). 
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Figure 1 
Shielded Container 

The pmvose of this rep01t is to demonstrate that separate DAC values are not required for the 

shielded container or the 30-gallon drum (to allow for headspace sampling of stand-alone 

30-gallon dnun before being placed in the shielded container) because the existing 55-gallon 
drum default DAC values under Scenario 3, Packaging Configuration Group 3 (debris waste, 

summmy categ01y S5000) serve as reference upper bmmds for the shielded container and 
30-gallon drum packaging configurations, and therefore can be conservatively applied to the 

shielded container or 30-gallon dmm. The inside volume of an empty shielded container is 
approximately 159 liters (Day, 2008) compared to 208 liters for an empty 55-gallon drum. As 

the waste will be loaded in a 30-gallon drum, a shielded container packaging configuration (and, 
by definition, the 30-gallon drum configuration) will hold less waste and has less available void 

volume than a typical 55-gallon drum loaded with debris waste. In addition, the shielded 

container packaging configurations will not use a rigid drum liner. Based on sensitivity studies 
(BWXT, 2000) these differences should result in lower DACs for the shielded container, and 

therefore the default 55-gallon drum DACs under Scenario 3, Packaging Configuration Group 3, 

should serve as conservative upper bounds. The next sections demonstrate that the DAC value 
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for the shielded container (and the stand-alone 30-gallon drum) is indeed bounded by the existing 

55-gallon drum packaging configuration DAC. 

2.0 Methodology _______________ _ 

All assumptions and parameters used in previous DAC calculations have been documented 

(Shaw 2003 , BWXT, 2000). The VDRUM code was used to detennine the DAC for a shielded 

container packaging configuration and 30-gallon drum configuration comparable to that of the 

55-gallon drum . Parameter values specific to the shielded container DAC evaluation are 

discussed below and are listed in the input file included in Appendix A. Additional assumptions 

used in determining the DAC value for the shielded container are presented in this section. 

A conservative inner packaging configuration was selected for the shielded container for this 

analysis. The packaging configuration consists of debris waste packaged in six plastic bags 

(i.e., four inner bags packaged in two liner bags). The drum handling bag (if used) is left open, 

but is conservatively modeled as a seventh bag layer (a third liner bag with a twist and tape 

closure) by the VDRUM code. Selection of this configuration is conservative as it will result in 

a longer DAC than the likely shielded container configuration with fewer bags. The bags are 

placed in a vented 30-gallon drum that is then placed inside a vented shielded container. There is 

no rigid drum liner in this packaging configuration. Both the 30-gallon drum and the shielded 

container are each assumed to be tltted with a tllter vent with a hydrogen diffusivity 

characteristic of 1.85E-5 mole/second/mole fraction (molls/mol fraction). This filter is 

commonly used for new packaging configurations. The modeling of the shielded container 

packaging configuration is depicted in Figure 2. The calculated DAC for the shielded container 

configuration, as well as the DAC for the stand-alone 30-gallon drum, will be compared to the 

default Scenario 3, Packaging Configmation Group 3 DAC in Table C 1-9 of the Pem1it (NMED, 

current version) for a 55-gallon dmm with 4 inner bags, 2 liner bags, no rigid drum liner and a 

filter hydrogen diffusivity value of3.7E-6 molls/mol fraction. The size and thickness of the bags 

is assumed to be the same as for the 55-gallon drum. Other parameter values are documented in 

Appendix A. 

VOCs permeate across the inner and liner bags, diffuse out of the 30-gallon drum vent, into the 

shielded container headspace, and finally diffuse out through the shielded container filter vent. 

In this and all previous DAC calculations (Shaw 2003, BWXT, 2000 and Connolly eta!, 1998), 

it is conservatively assumed that the VOC concentration within the innermost confinement layer 

is constant due to thermodynamic equilibriwn of the gas phase surrounding the VOC

contaminated waste matrix. 
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Note : Optional drum handling bag not shown . 

Figure 2 
VDRUM Model of Shielded Container Pacl{aging Configuration 
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To model this configuration using VDRUM, the hydrogen diffusion value ofthe 30-gallon dmm 

filter vent is expressed as an equivalent surface area of the opening in the lid. If the transp01t 

rate of a VOC across a filter vent and an opening ai"e set equal to each other (BWXT, 2000), then 

an equivalent opening surface area can be defined in terms of the VOC diffusivity across the 

filter vent: 

where 

D\oc = VOC diffusivity across filter vent, mole s·1 

Dvoc = VOC diffusivity in air, cm2 s·1 

A d = surface area of opening in confinement layer, cm2 

c = gas concentration, mole cm·3 

xd = thickness of confinement layer at opening, em 

!J.y = VOC mole fraction difference across confinement layer 

Rearranging Equation (1) yields 

(1) 

(2) 

From Shaw, 2003 the ratio of VOC diffusivity across a filter vent to that across air is assumed 

equivalent to the ratio of hydrogen across a filter vent to that of hydrogen in air: 

Dr~oc D. 
= H, 

Dvoc DH, 
(3) 

where 

D"' H::! = Hydrogen diffusivity across filter vent, mole s . J 

DH2 = Hydrogen diffusivity in air, cnr~ s·1 

Therefore, the equivalent surface area of an opening in a confinement layer can be expressed in 

terms of hydrogen diffusivity across the filter vent in the confinement layer 
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(4) 

The ideal gas law estimates the gas concentration: 

C = p atm 

RT 
(5) 

where 

P atm = pressme, atmosphere (atm) 

T = temperature, Kelvin (K) 

R = gas constant = 82.06 cm3 atm/(g-mole) K 

Hydrogen diffusivity ts estimated using the Fuller, Schettler, and Giddings equation (Shaw, 

2003): 

'"'here 

where 

0 00143T175 

D = . 
H, 0.5 ~( )1 / 3 ( )1 / 3 f 

PM H,,air r 2:" H, + ,l: v air 

T = gas temperature, K 

P = pressure, bar 

MH2,air = 2 [1/MH2 + 11Mairr
1 

M; = molecular weight of component i, gram (gram-mole Y1 

(L..)i = atomic diffusion volume of component i 

Mm = 2.016 

Mair = 28.97 

(l:v)i = 6.12 

(l:v)i = 19.7 

(6) 

(BWXT, 2000) 

In the case of hydrogen-air system at T = 298.2 K and P = 1 atmosphere = 1.01325 bar, the 

diffusivity is: 
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Assuming an area thickness of 1.0 ern, the equivalent surface area for the 30-gallon drum filter 

vent of 1.85 x 10·5 molls/mol fi·action diffusivity is the following: 

A = 1.85x10-
5
(82.06)(298.2) = 0_597 cm2 

d 0.758 

3.0 Results ___________________ _ 

The DAC calculated using an established methodology (BWXT, 2000) for a representative 

shielded container packaging configuration (four inner bags packaged in two liner bags inside an 

optional drum handling bag inside a 30-gallon drum fitted with a 1.85E-5 mol/sec/mol fraction 

filter inside a shielded container fitted with a 1.85E-5 mol /sec/mol fi·action filter) is documented 

in the output file included in Appendix A. The longest DAC is 16 days based on the VOC 

methyl isobutyl ketone. This DAC is equivalent to the Scenario 3, Packaging Configuration 

Group 3 DAC of 16 days in Table Cl-9 of the Petmit (NMED, cwTent version) for a 55-gallon 

dmm with 4 inner bags, 2 liner bags (bounding case), no rigid dmm liner, and a filter hydrogen 

diffusivity value of 3. 7E-6 molls/mol fraction. Thus, the analysis has demonstrated that separate 

DAC values are not required for the representative shielded container packaging configuration 

because the existing default 55-gallon drum DACs under Packaging Configuration Group 3 serve 

as upper bounds and should be used . 

The DAC for directly sampling the headspace of the 30-gallon drum , prior to plac ing in a 

shielded container, was also evaluated. This DAC, calculated as 10 days, is also bounded by the 

Packaging Configuration Group 3 DAC of 16 days in Table C1-9 of the Permit (NI\1ED, CutTent 

version) for a 55-gallon drum. The input and output files for the 30-gallon drum configuration 

are also presented in Appendix A 
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Appendi~A 

Input and Output Files Associated with the 
Shielded Container and 30-Gallon Drutn DAC Value 

Determination 
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This appendix includes the input and output files for the shielded container and the 30-gallon 

drum that document the calculation of DAC values using the methodology described in BWXT 

(2000). 

The computer program VDRUM used for deriving DAC values in BWXT (2000) employs input 

files of required data and reports the time for volatile organic compounds (VOCs) to reach at 

least 90 percent of their steady state concentrations. The input file for each packaging 

configuration includes the same data structure beginning with the input and output file names 

and the number of VOCs evaluated. Each VOC included in the analysis has two lines of input 

data, the initial concentrations in the layers of confinement and the physical and chemical 

properties. The physical characteristics, such as thickness and surface area, of each type of 

confinement layer are entered. 

To detennine the drum age criteria, the greatest time in days is selected from the VOCs (shown 

in bold in the output data listing). The data structures for the input and output files are shown in 

the following sections. 

Input File Format 

Line 1: Input file name, output file name, number ofVOCs evaluated 

Line 2: Name ofVOC #1 , [IB]o, [LB]o, [LHS]o, [DHS]o 

Where: 

[IB]o- Initial VOC concentration (ppmv) in inner bags 
[LB]o- Initial VOC concentration (ppmv) in liner bags 
[LHS]o- Initial VOC concentration (ppmv) in drum liner headspace 
[DHS]o - Initial VOC concentration (ppmv) in drum headspace 

Line 3: M\V, p, D, Tc, Pc, D*, H, k, G (see Reference 1 for VOC-specific values) 

Where: 

MW - VOC molecular weight (g/gmol) 
p- VOC permeability in polyethylene @ 25°C, cm\STP) cm- 1 sec-1 (cmHgr1 

D- VOC diffusivity in air @ 25°C, cm2 s·1 

Tc- VOC critical temperature, K 
P c - VOC critical pressure, atm 
D* - VOC diffusivity across filter vent, molls/mol fraction 
H - VOC Henrys constant for polyethylene drum liner, (cm3 polymer) atm/(cm3 (STP) gas) 
k - VOC mass transfer coefficient at drum liner surface, s-1 

G- VOC generate rate (always set to 0 (zero)). 

Lines (2n, 2n+l): Information for n111 (last) VOC 
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Line (2n+2): Ap(l), Ad(l), V(l), xp(l), xci( l) 

Line (2n+3): Ap(2), Ad(2), V(2), xp(2), xd(2) 

Line (2n+4): Ap(3), Ad(3), V(3), xp(3), xci(3) 

Line (2n+5): Ap(4)., Ad(4), V(4), xp(4), xd(4) 

Where: 

Ap - permeable surface area, cm2 

Ad - diffusional cross-sectional area, cm2 

V -void volume inside layer of confinement, cm3 

Xp- layer thickness, em 
xd- length of diffusional path length, em 
1 -inner bag 
2 - drum liner bag 
3 - drum liner headspace 
4- drum headspace 

Line (2n+6): T, P, Dv * 

Where: 

T - gas temperature= 25°C 
P - gas pressure = 7 6 em Hg 
Dv *- hydrogen diffusion characteristic across drum filter vent, molls/mol fraction 

Output File Format 

Line 1: Input file name 

Lines 2, n+l : VOC, DAC, [DAC], [SS] 

Where: 

VOC - name ofVOC 
DAC - drum age criterion, days 
[DAC]- VOC concentration at the time of the DAC value, ppmv 
[SS] - VOC concentration at steady-state conditions, ppmv 

Specific inf01mation about data input includes the following: 

• The hydrogen release rate across the 30-gallon drum is defined by the hydrogen 
diffusivity of the filter vent. The DAC value was calculated for a diffusivity value of 
1.85E-5 molls/mol fraction for the 30-gallon drum filter vent. 
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• Tc, Pc are required ifD = 0 (i.e., when VOC diffusivity in air is not specified). 

• Tc, Pc, Dv* are required ifD* = 0 (i.e., when VOC diffusivity across filter vent is not 
specified) and the drum is vented. 

• IfD > 0 and D* > 0 (i.e., when diffusivities are specified), Tc and Pc can equal zero. 

• No VOC gas generation is assumed; therefore, g equals zero. 

• Only gas permeation across bags is considered, so Ad= xd = 0 (for bags only). 

• Although a rigid drum liner is not included in the packaging configuration, the 
VDRUM model includes a rigid drum liner layer in the input file and specification of 
Ap and Xp is required to estimate the volume of liner material. In order to nullify the 
effects of resistance to penneation of the non-existent rigid drum liner, xp is set to a 
very small, non-zero value as shown in the input file, making the resistance to 
petmeation ofVOCs through this layer negligible. 

• The shielded container packaging configuration parameter values are assumed to be 
the same as those for the corresponding 55-gallon drum (BWXT, 2000) values of bag 
thickness and surface area. 

• The drum handling bag, though open at the top, is consetvatively modeled as a third 
liner bag with twist and tape closure. The bag adds a thickness of 0.028 em for 0.084 
em total. These values are shown in the cotTesponding input fi le. 

• Assumptions for void volumes bet\:veen the inner and liner bags and within the 
30-gallon drum headspace are scaled by a factor of 30/55 from the corresponding 
55-gallon drum void volumes previously used (BWXT, 2000). Thus, the void volume 
between inner and liner bags is 10,900 cm3 (scaled fi-om the 55-gallon drum value of 
20,000 cm3

). The void volume in the 30-gallon drum headspace is 15,300 cm3 (scaled 
from the 55-gallon drum value of 28,000 cm3

) 

• The void volume between the 30-gallon drw11 and the shielded container is 37,284 cm3 

(Day, 2008). 

• The release rate fi·om the shielded container filter vent \\'as set to a diffusivity of 
1.85E-5 molls/mol fraction. Because VDRT.JM only allows entJ.y of one filtered layer 
of confinement, the filter on the 30-gallon dmm was accounted for by adjusting the 
parameter values for diffusion through the rigid dmm liner layer hole to match the 
characteristics of the 30-gallon drum filter diffusion (the rigid drum liner layer is 
required in the VDRUM model). The mode.led dimensions of the rigid drw11 liner hole 
are adjusted so the effective release rate equals the diffusivity value of 1.85E-5 
molls/mol fraction 30-gallon drum filter vent. The 1.85E-5 mol/sec/mol fraction filter 
vent is modeled as a hole with an area of 0.597 cm2 through a 1.0 em thick layer. 
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Input File for Shielded Container DAC Evaluation 

'shieldcontvdrum','shieldcontvdrum.out',I2 
'carbon tetrachloride', I 000.,0.,0.,0. 
I 53 .82,193 .e-1 0,0.0,556.4,45. 0,0.,0.0217 ,6.e-5 ,0. 
'methanol',IOOO ,0 ,0. ,0. 
32.0,I35.e- I 0,0.,5 13 .2, 78.5,0. ,0.0272,2.4e-7 ,0. 
'dichloromethane', 1 000. ,0.,0 .,0. 
84.9,263 .e-10,0.,51 0. ,62.2,0. ,0.0431 ,2.e-6,0. 
'toluene', lOOO.,O ,0. ,0. 
92.1,669.e-l0,0.0,591.8,40.5 ,0. ,0.002857, 7 .e-6,0. 
'trichloroethylene', 1000 .,0.,0. ,0. 
131 .4,583.e-1 0,0.0,572.0,49.8,0 ,0.00640,6.e-5,0. 
'butanol', lOOO .,O ,0. ,0 
74.1,300.e-l0,0.,563 . l ,43 .6,0.,0. 02273,8.e-6,0. 
'chloroform', lOOO.,O.,O.,O. 
119.4,260.e- l0,0. ,536.4,53 0,0.,0 .04545,8 e-6,0. 
'1 ,1-dichloroethene',lOOO.,O ,0.,0 
96.9,110.e-1 0,0. ,5 13.0,4 7.5,0. ,0.09091,8.e-6,0. 
'methyl ethyl ketone',lOOO. ,O.,O. ,O. 
72.1 ,165 .e-1 0,0. ,536.8,41 . 5,0. ,0.03704,8.e-6,0. 
'methyl isobutyl ketone' , 1000.,0.,0.,0. 
I 00.2,130.e-l 0,0. ,571 .0,32.3,0. ,0.0 1724,8.e-6,0. 
'1,1 ,2,2-tetrachloroethane', 1 000. ,0.,0.,0. 
167 .9,2300.e-1 0,0. ,661.2,57 .6,0. ,0.003846,8 e-6,0. 
'chlorobenzene', lOOO. ,O. ,O.,O. 
J 12.6,600.e-1 0,0.,632.4,44.6,0.,0.007692,8.e-6,0. 
14000. ,0.,0. ,0 050,0 
14000.,0., I 0900.,0.084,0. 
12800.,0.597, 1 5300.,0.00005,1 0 
0.,0.,37284.,0.,0. 
25.,76., 1.85e-5 

c shielded container, w/30-gal drum, each w/ filter vent, 4 inner bags, 2 liner bags 
c Drum handling b<1g modeled <lS <1 third nvist and t<1pe liner b<1g even though 
c bag is open at top. The b<1g adds a thickness of 0.028 em tor 0.084 em total. 
e Value for volume within innermost bags not reguired . 
c Void volume between bags: l0,900 cm3 (scaled from 55-g<ll dmm value of20,000 cm3) 
c Bag thickness same as Scenario 3 
c Voidvolume in 30-gal drum headspac.e = 15,300 cm3 (scaled from 55-gal drum value of28,000 em3) 
c Void volume between 30-g<ll and shielded cont<1iner: 37,284 cm3 
c No liner so no solubility for VOCs (thus, 30-gal drum as "liner thickness" xp = 0.00005 em) 
c Effective surface area across 30-gal drum fi lter (assuming xd= 1.0 em): Ad= 0.597 cm2 
c so effective H2 release rate equals 30-gal drwn filter vent, D*(H2)= 1.85e-5 molls/mol fraction 
c D*H2 =total H2 cliff char. across shielded container filter vent= 1.85e-5 molls/mol fr 
c VOC diff. char. estimated knowing D*H2, VOC Tc, VOC Pc 
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Output File for Shielded Container DAC Evaluation 

sh ieldcontvdrum 
carbon tetrachloride 14 399.5111 438.5642 
methanol 11 346.9043 379.4464 
dichloromethane 11 403 .0082 443 .6181 
toluene 12 436.2250 480.7493 
trichloroethylene 12 436.7753 477.0292 
butanol 12 412.6895 456.2111 
chloroform 12 406.4105 448.6669 
1, 1-dichloroethene 15 359.0007 392.9815 
methyl ethyl ketone 14 389.6570 425 .0542 
methyl isobutyl ketone 16 380.5107 419.6800 
1,1 ,2,2-tetrachloroethane 11 444.8763 493 .8665 
chlorobenzene 12 431.7012 479.1213 
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Input File for 30-Gal/on Drum DAC Evaluation 

'30galdrum','30galdrum.out',12 
'carbon tetrachloride',1000.,0.,0.,0. 
153 .82,193.e-10,0.0,556.4,45.0,0. ,0.0217,6 e-5 ,0. 
'methanol',1000.,0.,0. ,0. 
32. 0,135 .e-1 0,0.,513.2, 78. 5,0.,0. 0272,2.4e-7 ,0. 
'dichloromethane', 1 000.,0.,0.,0. 
84.9,263 .e-10,0.,5 1 0.,62.2,0.,0.043 1 ,2.e-6,0. 
'toluene', 1 000 .,0.,0.,0. 
92.1,669 .e-1 0,0.0,591.8,40.5,0.,0.002857, 7 .e-6,0. 
'trichloroethylene', 1000.,0 .,0.,0. 
131.4,583.e-l 0,0.0,572.0,49.8,0.,0.00640,6.e-5 ,0. 
'butanol', 1000.,0.,0.,0. 
74.1,300.e-10,0.,563.1,43.6,0.,0.02273,8 .e-6,0. 
'chloroform',] 000 ,0.,0 ,0. 
119 .4,260.e-10,0.,536.4,53.0,0.,0.04545,8e-6,0. 
'1 , 1-dichloroethene', 1000.,0 ,0. ,0 
96.9, 110.e-10,0.,513.0,47 .5,0. ,0.09091 ,8 e-6,0. 
'methyl ethyl ketone',1000.,0.,0 ,0. 
72.1 ,165 .e-1 0,0. ,536.8,41.5,0. ,0.03704,8.e-6,0. 
'methyl isobuty l ketone',lOOO.,O. ,O.,O. 
1 00.2,130.e- I 0,0.,571.0,32.3,0. ,0.01724,8.e-6,0. 
'1, 1 ,2,2-tetrachloroetlume', 1 000. ,0. ,0.,0. 
167.9 ,2300.e- l 0,0. ,661 .2,57 .6,0 .,0.003846,8 e-6,0 
'chlorobenzene' , 1000.,0.,0.,0. 
112.6,600.e-1 0,0.,632.4,44.6,0.,0.007692,8.e-6,0. 
14000.,0.,0.,0.050,0. 
14000.,0. ,10900.,0.056,0. 
12800.,150.,40000.,0.00005,1.4 
0.,0.,1 5300. ,0. ,0. 
25 .,76.,185.e-7 
c 30-gal drum w/ fi lter vent, 4 inner bags, 2liner bags 
c Value for vo lume within innermost bags not required. 
c Void volume between bags: 10,900 cm3 (scaled from 55-gal drum value of20,000 cm3) 
c Bag thickness same as Scenario 3 
c Void vol ume in 30-gal dnnn headspace = 15,300 cm3 (scale.d from 55-gal drum value of28,000 cm3) 
c No liner (estimated by Ad=150 cm2, xd=1.4 em, xp=0.00005) 
c 30-gal drum filter vent= 1.85e-5 molls/mol fr 
c VOC cliff. char. estimated knowing D*H2, VOC Tc, VOC Pc 
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Output File for 30-Ga//on Drum DA C Evaluation 

30galdrum 
carbon tetrachloride 7 756.5144 814.9987 
methanol 8 612.8073 663.1251 
dichloromethane 5 762.1498 828.8836 
toluene 3 904.2I I9 935.8895 
trichloroethylene 

.., 
878 .6143 924.74I4 .) 

butanol 5 809.479I 864.I644 
chloroform 5 769.9742 842.9145 
1,1-dichloroethene 10 639.2377 696.2681 
methyl ethyl ketone 7 704.3638 778.6090 
methyl isobutyl ketone 9 696.7892 764.4190 
I, I ,2,2-tetrachloroethane I 950.9211 976.5667 
chlorobenzene 3 887.4651 930.9960 
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Overview of the Permit Modification Request 

This document contains one Class 2 permit modification request (PMR) to the Hazardous 
· Waste Facility Permit (Permit) for the Waste Isolation Pilot Plant (WIPP) facility, Permit Number 

NM4890139088-TSDF. 

This PMR is being submitted by the U.S. Department of Energy (DOE), Carlsbad Field Office 
(CBFO) and Washington TRU Solutions LLC (WTS), collectively referred to as the Permittees, 
in accordance with the Permit Part 1, Condition 1.3.1 (20.4.1.900 New Mexico Administrative 
Code (NMAC) incorporating Title 40 Code of Federal Regulations (CFR) §270.42(d)). 

These changes do not reduce the ability of the Permittees to provide continued protection to 
human health and the environment. 

The requested modification to the WIPP Permit and related supporting documents are provided 
in this PMR. The proposed modification to the text of the WIPP Permit has been identified using 
red text and a double underline and a strikeout font for deleted information. The following 
information specifically addresses how compliance has been achieved with the WIPP Permit 
Part 1, Condition 1.3.1. for submission of this Class 2 PMR. 

1. 20.4.1.900 NMAC (incorporating 40 CFR §270.42(b)(1)(i)), requires the applicant to 
describe the exact change to be made to the permit conditions and supporting 
documents referenced by the Permit. 

This PMR proposes to make changes to the groundwater monitoring program as described in 
Permit Part 5 and Attachment L. The Table of Changes and redline/strikeout in Attachments A 
and B of this modification, respectively, and the discussion below describe the exact changes to 
be made to the Permit Conditions and supporting documents. These changes are being made 
in accordance with the Groundwater Permit Modification Work Plan approved by the NMED on 
August 5, 2011 . The approved Groundwater Permit Modification Work Plan and the NMED 
approval letter are included in Attachment C to this PMR. The purpose of the Groundwater 
Permit Modification Work Plan is to address the content of the PMR and the process that the 
Permittees' wilt follow to prepare and submit the PMR. The Groundwater Permit Modification 
Work Plan tentative schedule includes discussing the Draft PMR with Stakeholders and the 
NMED. The Draft PMR was provided to Stakeholders and the NMED on August 15, 2011 . The 
Draft PMR was then discussed with the Stakeholders and the NMED on August 30, 2011 at the 
Pre-submittal meeting in Albuquerque, NM. 

The PMR includes, but is not limited to, the items in the Groundwater Permit Modifcation Work 
Plan described below. The elements of the Groundwater Permit Modification Work Plan are 
shown in Bold font below and the descriptions of the proposed changes are shown in dalized 
text. 

• Revise sources of confusion and ambiguities. 

The Permit contains confusing references to the components of the groundwater 
monitoring plan and to the various elements of the program. The modification request 
proposes clarification by describing the program as the Groundwater Monitoring 
Program consisting of two components: the Detection Monitoring Program (DMP) and 
the Water Level Monitoring Program (WLMP). The DMP consists of six wells that are 



sampled, analyzed, and reported annually. The WLMP consists of over 40 wells that are 
measured monthly and reported semi-annually. 

• Specifically identify which wells are used for density measurements. 

A new table, Attachment L, Table L-4, was added to identify the Culebra wells used for 
obtaining density measurements. 

- Specify frequency for density measurements and assessment. 

Attachment L, Section L -4c( 1) was revised to specify the frequency for density 
measurements as annually. 

- Specify how density measurements are performed. 

Attachment L, Section L-4c(1), last paragraph, now describes the means of how 
density measurements are performed. 

• Include a specific list of wells that must be monitored for water levels. 

- Exclude non-Culebra wells from those required for water level measurements. 

A new table, Attachment L, Table L-4, lists the Culebra wells for water level 
monitoring. Non-Culebra wells have been excluded. 

• Remove all references to the non-Culebra sampling well identified as WQSP-6A. 

This change was made when the Permit was renewed in 2010. Therefore, no change is 
being proposed. 

• Clarify the need for, and use of, written procedures for both field work and non
field work, including the procedure for developing a potentiometric surface map 
annually. 

The sections listed below were revised to clarify the need for, and use of, written 
procedures (referred to as standard operating procedures or SOPs) for both field work 
and non-field work: 

Attachment L, Sections L-1, L-4c(1 ), L-4c(1 )(i), L-4c(1 )(ii), L-4c(2)(i), L-4c(2)(ii), 
L-4c(2)(iii), L-4c(2)(iv}, L-4c(2)(v}, L-4d(1), L-4d(2),L-7a(4},L-7c, L-7d, L-7e, L-7f, 
L-7g, L-7h, L-7i, and Table L-3. 

In addition, the SOP descriptions were removed from the text, updated, and included as 
the new Table L-3. The procedure for developing a potentiometric surface map was 
added to Attachment L, Section L-5c. 

• Clarify the data quality objectives section and explain data quality objectives and 
qual ity assurance objectives and the difference between the quality assurance 
objectives for field work and laboratory analysis. 

2 

:00186 



The data quality objectives (DQOs) and quality assurance objectives (QAOs) are clearly 
identified, revised, and separated into Attachment L, Sections L-7a(1 ), Data Quality 
Objectives, andnew Section L-7a(2), Quality Assurance Objectives. These changes 
clearly define the DQOs for each Groundwater Monitoring Program component and 
clarify the associated QAOs. 

• Remove specificity regarding departments and organizations and replace those 
terms with "the Permittees." 

Attachment L, Section L-7, Project Organization and Responsibilities, has been deleted. 
References to departments, organizations, and titles referenced in Attachment L are 
eliminated or replaced with "Permittees." 

The sections that were revised are listed below: 

Attachment L, Sections L-4c(2)(i), L-4c(2)(ii), L-4c(2)(v), L-4c(3), L-5(a), L-5(b), and 
L-5(c). 

Updated the organization that performs data verification and validation (V and V) in 
Attachment L, Section L-4c(3). 

• Add background values from the "Waste Isolation Pilot Plant Resource 
Conservation and Recovery Act Background Groundwater Quality Baseline 
Report" and Addendum 1, IT Corporation, July 2000, to be used for making 
statistical determinations of contamination. 

This change was made when the Permit was renewed in 2010. Therefore, no change is 
being proposed. 

• Separate parameters from constituents so that general chemistry parameters 
{e.g., pH, calcium) are separated from the hazardous constituents. 

This change was made when the Permit was renewed in 2010. 

• Clarify serial sampling requirements including the following: 

- Remove several field parameters that are not indicators of stabilization, such 
as chloride, divalent cations, alkalinity, total iron, and Eh. 

This change was made in Attachment L, Section L-4c(2)(ii) . 

- Remove the bubbler line requirements. 

This change was made in Attachment L, Section L-4c(2)(i). 

- Restrict serial sampling for stabilization to no more than three well bore 
volumes. · 

This change was made in Attachment L, Section L-4c(2)(i) and L-4c(2)(ii). 
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• Change the frequency of performing groundwater sampling and analysis to an 
annual basis rather than semi-annually. 

- Change the frequency of reporting to annually rather than semi-annually. 

The modification includes clarification regarding when sampling data will be 
submitted. The Permittees are proposing annual sampling instead of semi-annual 
sampling based on 15 years of data that show little or no change in constituent 
concentrations. The Permittees are proposing a specific date that the report will be 
due to the NMED. 

A November 30 submittal will be in the form of an "Annual Culebra Groundwater 
Report" which includes the Annual Culebra Groundwater sampling results. 

See Part 5, Conditions 5.5. 1, 5.10.2.1, 5.10.2.2, 5.10.2.3, Attachment L, Sections L-
4a, L-4c(3), L-4e(4), L-5b, L-5c, Table L-2. 

• Change the frequency of reporting water level values to twice per year rather than 
monthly. 

The details of the proposed changes with regard to WLMP reporting are as follows: 

• Effective on the first reporting date after approval of the PMR, the Permittees will 
provide a groundwater level report to the NMED semi-annually according to tl1e 
following schedule: 

1. By May 31 for groundwater level measurements taken between August 1 and 
January 31 . 

2. By November 30 for groundwater level measurements taken between 
February 1 and July 31 . The Permittees will combine the November water 
level data report with the November "Annual Culebra Groundwater Report." 

3. Each semi-annual report will include a hydrograph for each Culebra 
monitoring well. T11e hydrograpl? will show bot/1 uncorrected (as measured) 
and corrected (to equivalent freshwater) heads. 

4. Each semi-annual report will include a hydrograph for each Culebra 
monitoring well beginning with the 2005 sampling year and displaying at least 
five years of continuous measurement. 

5. In the November "Annual Cu!ebra Groundwater Report," the Permittees will 
provide a Culebra Potentiometric Swface Map, corTected to equivalent 
freshwater heads. 

See Part 5, Conditions 5.10.2.2, 5.10.2.3, Attachment L, Sections, L-4c(1), 
L-4c(1 )(ii), L-5b, L-5c. 

- Include enhanced interpretation in the form of annotated hydrographs. 
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Attachment L, Section L-4c(1)(ii) was revised to stipulate that the semi-annual 
groundwater reports will include annotated hydrographs and trend analysis. 

• Include flow rate and direction determination in the annual detection monitoring 
report. 

The Permittees have clarified that flow rate and direction determinations will be included 
in the "Annual Culebra Groundwater Report" required by Attachment L, Section L-5c. 
Only the downgradient wells could trigger actions leading to compliance monitoring. 
Based on transport modeling, the only wells that would likely intercept a contaminant 
plume are downgradient wells WQSP 4 to 6 from the WIPP shaft area. These wells are 
located between the shafts and the facility boundary such that detection would occur 
long before any contamination would reach the boundary. The Culebra water surface 
mapping method, employed by the Permittees to demonstrate flow rate and direction, 
will provide a periodic demonstration that the flow paths continue to be in the direction of 
these downgradient wells. 

- Remove the "Annual Site Environmental Report" (ASER) as a means of 
reporting flow rate and direction. 

The PMR proposes to remove the ASER as a Permit deliverable and report the 
relevant groundwater flow rate and direction in the "Annual Culebra Groundwater 
Report." 

The PMR proposes to remove requirements to report radionuclide analytical results 
annually to the NMED. These are not measured under the Permit and were 
previously provided as part of the ASER. 

See Part 5, Condition 5.10.2.3, Attachment L, Sections, L-4e(4), L-5b, L-5c. 

• Revise the statistical process for data analysis to be consistent with 20.4.1.500 
NMAC (incorporating 40 CFR 264.97(h)). 

The PMR clarifies how temporal and spatial analyses and statistical evaluations are 
performed. 

See Attachment L, Sections L-4e, L-4e(1), L-4e(2), L-4e(3). 

• Update figures, tables, and text with current information. 

The PMR proposes to remove obsolete content throughout Part 5 and Attachment L. 
This includes conditions in the Permit that only applied to the initial baseline sampling 
and is no longer required. This language is proposed for deletion and past-tense 
statements are either completed or are made current. For example, in Section L-4e( 4) 
added, "TRU mixed" to clarify the point in time when baseline measurements ceased. 

• Describe the methodology for generation of the Culebra Potentiometric Surface 
Map whereby the Permittees determine the groundwater flow rate and direction 
annually in accordance with 20.4.1.500 NMAC (incorporating 40 CFR 264.98(e)). 
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In Attachment L, Section L-5c, Bullet #7 clarifies the methodology for groundwater 
surface elevations including how the potentiometric map is determined and drawn. The 
Permittees have proposed a procedure for generating the potentiometric map that is 
required by the Permit. This procedure is designed to reflect the most recent 
hydrological information regarding the Culebra and uses the most recent water level 
measurements and water densities. The Permittees propose that the potentiometric map 
be generated using the fol!owing steps: 

- Examine hydrographs to identify the month having the largest number of Culebra 
water levels available with the fewest wel!s affected by pumping or other 
anthropogenic events. 

Convert water levels from the subject month to equivalent freshwater heads using 
fluid densities appropriate to the date. 

- Fit the trend surface through freshwater heads. 

- Extrapolate the trend surface to the boundaries of the model domain used for the 
current Performance Assessment Baseline Calculations (PABCs) and define initial 
fixed-head boundary conditions based on the trend surface. 

- Using the ensemble-average Culebra transmissivity field used for the current PABC, 
optimize the model boundary heads to improve the fit of the model to the freshwater 
heads at the wel!s using optimization software interactively with MOOFLOW 

- Run MOOFLOW with optimal boundary conditions fit. 

Contour MOOFLOW head results on WIPP site. 

Compute the particle path and travel time from the Waste Handling Shaft to the LWA 
Boundary. 

- Data analysis that will accompany the potentiometric surface map will include: 

• Measured versus modeled scatter plot diagram 

• Frequency of modeled l1ead residuals 

• Modeled residual fresl1water 17ead at eac/1 well 

• Explanations for modeled misfit residuals greater than 16. 4 feet (5 meters). 

Other Proposed Changes 

The Groundwater Permit Modification Work Plan states, "The PMR will include, but will 
not necessarily be limited to the modifications ... " Therefore, the Permittees propose 
these changes that are not specifically listed in the Groundwater Permit Modification 
Work Plan. 

• Clarify the contents of the Operating Record versus what will be retained on file at the 
facility but not in the Operating Record. 
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The Permittees are clarifying which records are required to be in the Operating Record 
(20.4.1 .501 NMAC, incorporating 40 CFR 264. 73) versus those that will be kept on file at 
the facility. 

• The Permittees are deleting the reference to Teflon and replacing it with "inert material." 

See Attachment L, Sections in L-4c(2). 

• The Permittees have added a clarification that the analytical laboratory may deviate from 
SW 846 and/or request sample containers, volumes, and holding times that are different 
than those listed in Table L-6 with prior approval by NMED. 

See Attachment L, Table L-6 Note 

• The Permittees have combined the Request for Analysis and Chain of Custody example 
forms into one form. 

See Attachment L, Section L-4c(2)(iv), L-4c(2)(v) and Figure L-13. 

• The Permittees are deleting the requirement for non-dedicated sample collection lines 
and referring the cleaning of other non-dedicated components to SOPs. 

See Attachment L, Section L-4c(2)(iii) . 

• The Permittees are proposing the removal of total organic halogen (TOX) as a 
parameter. 

See Part 5, Condition 5.4, Table 5.4.a, and Attachment L, Section L-4c(2)(iii), Table 6. 

• The Permittees are proposing to change the baseline value for methylene chloride to five 
micrograms per liter (!Jg/L) . 

See Part 5, Table 5.6. 

• The Permittees are making numerous editorial changes throughout Part 5 and 
Attachment L and deleting redundant text. 

The following are examples of Editorial changes that the Permittees are proposing to clarify 
Permit text and make the text consistent: 

• Standardize the term "ground-water" and "ground water" to the term 
''groundwater. " 

• Eliminate "branching from the main sample line ... " in Attachment L, Section L-
4c(2)(iii) because it is redundant to text in Attachment L, Section L-4c(2)(i) 
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• Consolidated the terms I(WIPP", I(WIPP facility", "WIPP site': I(WIPP area", I(WIPP 
vicinity", and.I(WIPP region" in an attempt to make the useage consistent with the 
definition of the permitted facility in Permit Part 1, Section 1.5.3. 

2. 20.4.1.900 NMAC (incorporating 40 CFR §270.42(b)(1)(ii}), requires the applicant to 
identify that the modification is a Class 2 modification. 

This is a Class 2 modification for the reasons listed below: 

• "Changes in ground-water sampling or analysis procedures or monitoring schedule, with 
prior approval of the director .. . 11" pursuant to 20.4.1.900 NMAC (incorporating 
40 CFR §270.42, Appendix I, C. Ground-water protection, Item 2). The NMED provided 
prior approval of the classification with the approval of the Groundwater Permit 
Modification Work Plan. 

• "Changes in the indicator parameters, hazardous constituents, or concentration limits 
(including ACLs): b. as specified in the detection monitoring program ... 2" pursuant to 
20.4.1.900 NMAC (incorporating 40 CFR §270.42, Appendix I, C. Ground-water 
protection, Item S.b). 

3. 20.4.1.900 NMAC (incorporating 40 CFR §270.42(b)(1)(iii)), requires the applicants 
to explain why the modification is needed. 

This PMR is needed to comply with the Groundwater Permit Modification Work Plan, approved 
by the NMED on August 5, 2011. The following discussion provides a brief explanation of why 
the changes are required by the Groundwater Permit Modification Work Plan. The exact change 
that is being made is described in Item 1 above and the attached redline/strikeout text in 
Attachment B. The following discussion is formatted to follow the Groundwater Permit 
Modification Work Plan. The elements of the Work Plan are shown in Bold font below. Where 
applicable, the description of proposed changes is shown in italized text and the explanation of 
why the change is being made is shown in blue. 

• Revise sources of confusion and ambiguities. 

The Permit contains confusing references to the components of the groundwater 
monitoring plan and to the various elements of the program. The modification request 
proposes clarification by describing the program as the Groundwater Monitoring 
Program consisting of two components: the Detection Monitoring Program (DMP) and 
the Water Level Monitoring Program (WLMP). The DMP consists of six wells that are 
sampled, analyzed, and reported annually. Tf1e WLMP consists of over 40 wells t11at are 
measured monthly and reported semi-annually. 

The first item in the Groundwater Permit Modification Work Plan deals with ambiguities 
and confusion in the Permit with regard to the implementation of groundwater monitoring 
at the W!PP facility . The Permittees identified several specific examples of these 
sources and listed them in the Groundwater Permit Modification Work Plan. 
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The first item in the Groundwater Permit Modification Work Plan deals with ambiguities 
and confusion in the Permit with regard to the implementation of groundwater detection 

. monitoring requirements at the W IPP facility . Eliminating the sources of confusion and 
ambiguity is required to facilitate compliance with Permit and with Item 1 O.a. of the 
NMED stipulated Final Order NO. HWB-09-47. The Permittees identified specific 
examples of these sources and listed them in the Groundwater Permit Modification Work 
Plan. Ambiguities and confusing text dealt with areas such as groundwater well 
designation , water level measurement, procedures, data quality objectives, quality 
assurance objectives, and organizational responsibilities. However, before dealing with 
these specific sources, it is necessary to clarify the WIPP groundwater DMP and its 
program components to eliminate confusion with regard to what program components 
are used for compliance with various requirements . .. 
Clarifying the program as the Groundwater Monitoring Program consisting of two 
components , the DMP and the WLMP, which eliminates confusion with regard to what 
program components are used to satisfy various requirements. Language in the Permit 
refers to the overall program and all wells as being the DMP However, in other places, 
the DMP wells are limited to only the wells that are sampled and analyzed . In order to 
correct this, the Permittees are proposing language that defines the overall program as 
the Groundwater Monitoring Program with two components, the DMP and the WLMP. 
Each component has its own set of measurement wells and measurement activities and 
associated DQOs. The DMP consists of six wells that are sampled and analyzed 
annually to determine if contamination has been released from the disposal units. The 
WLMP consists of over 40 wells that are measured monthly and reported semi-annually 
to determine if assumptions regarding groundwater flow and direction remain valid . 

• Specifically identify which wells are used for density measurements. 

A new table, Attachment L, Table L-4, was added to identify the Culebra wells used for 
obtaining density measurements. 

Density measurements are only relevant to Culebra water level determinations. 
Previously, the number of wells used was defined generally as those available for 
measurement. These wells included some that are too distant to have a meaningful 
impact on the facility water level determination and some that were completed in 
horizons other than the Culebra and had no impact on the water level mapping . The 
Permittees have optimized (McKenna 2004) the number and location of wells for making 
water level determinations and are proposing to establish these wells as a list in the 
Permit that can only be changed via a permit modification. The list eliminates non
Culebra wells from the measurement schedule since these measurements are not used 
to determine compliance with groundwater monitoring requirements of the Permit. 

In addition, language has been clarified to ensure that the water levels are measured 
monthly, that densities are measured annually , that acceptable methods are used for 
making measurements , and that new density data are used in correcting measured 
water levels to freshwater heads. This language ensures that semi-annual and annual 
data submittals are of acceptable quality and are presented in a consistent manner that 
makes comparison of results over time possible. The measurement methodology and 
the procedure for drawing the maps (discussed subsequently) also ensure consistency 
between the data reported to the NMED for Permit compliance and data reported to the 
Environmental Protection Agency (EPA). 
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This change is required to clarify specifically what wells are used to obtain density 
measurements. 

- Specify frequency for density measurements and assessment. 

Attachment L, Section L-4c(1) was revised to specify the frequency for density 
measurements as annually. 

The language in the Permit does not reflect the orig inal intent of the Groundwater 
Monitoring Program to evaluate density annually. The language has been clarified to 
require measurement and evaluation annually. 

- Specify how density measurements are performed. 

Attachment L, Section L-4c(1 ), last paragraph, now describes the means of how 
density measurements are performed. 

This clarification is required to provide instructions on how density measurements 
can be consistently performed. Measurement will be made using a hydrometer for 
DMWs, mobile pressure transducer for redundant wells, and fixed transducers in 
other wells. Calculations are presented in Attachment L, Section L-4c(1) . 

• Include a specific list of wells that must be monitored for water levels. 

- Exclude non-Culebra wells from those required for water level measurements. 

A new table, Attachment L, Table L-41ists all Culebra wells for water level 
monitoring, excluding non-Cu/ebra wells. 

Some confusion exists in the Permit regarding which wells are to be sampled or 
measured. The Permittees have clarified this by providing a list of Culebra wells for 
both the DMP and the WLMP (new Attachment L, Table L-4) . Non-Culebra wells 
have been excluded because they provide no data for detection monitoring. 

• Clarify the need for, and use of, written procedures for both field work and non
field work, including the procedure for developing a potentiometric surface map 
annually. 

The sections listed below were revised to clarify the need for, and use of, written 
procedures for both field work and non-field work: 

Attachment L, Sections L-1, L-4c(1), L-4c(1)(i), L-4c(1)(ii), L-4c(2)(i), L-4c(2)(ii), 
L-4c(2)(iii), L-4c(2)(iv), L-4c(2)(v), L-4d(1), L-4d(2), L-7a(4),L-7c, L-7d, L-7e, L-7f, 
L-7g, L-7h, L-7i, and Table L-3. 

In addition, the procedure descriptions were removed from the text, updated, and 
included as new Table L-3. The procedure for developing a potentiometric surface map 
was added to Attachment L, Section L-5c. 

Another source of confusion in the Permit has to do 1.vith procedures needed to conduct 
the Groundwater Monitoring Plan. The Permit lists specific procedures needed for field 
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activities but is silent with regard to non-field procedures used to analyze and map 
groundwater data. Language regarding procedures is ambiguous. In order to eliminate 
this ambiguity, the Permittees are proposing a list of f ield and non-field procedures and a 
description of the process (procedure) for producing the annual potentiometric surface 
map. 

This approach accomplishes three objectives. First, it satisfies the Resource 
Conservation and Recovery Act (RCRA) regulations that specify that certain 
groundwater activities be performed in accordance with procedures and that personnel 
be trained to those procedures and use them during monitoring activities . This table lists 
the minimum RCRA requirements that are to be included in procedures. Second, it 
removes the details of the procedures from the Permit, thereby giving the Permittees the 
flexibility to change procedures to accommodate administrative changes or changes in 
sampling or analytical methods without having to seek a permit modification . Preparing, 
using, and controlling SOPs is mandated at the WIPP facil ity by the DOE quality 
assurance requirements. Standard operating procedures may change frequently as the 
DOE requirements change. By listing specific SOPs by number and title in the Permit, 
the Permittees find themselves in a position where implementing changes, even 
administrative ones, may be delayed because of the need to modify the Permit first. In 
order to overcome this , the Permittees are proposing to list the specific items that must 
be included in facil ity SOPs, and committing to have the current version of the SOP on 
file for the NMED to examine at any time. In this way, the Permit controls the essential 
content of the SOP while the Permittees control the administration for the SOP. Third, it 
enhances the enforceabi lity of the program by removing any question regarding which 
SOPs are in place and are being followed by the Permittees with regard to the 
Groundwater Monitoring Program. 

• Clarify the data quality objectives section and explain data quality objectives and 
quality assurance objectives and the difference between quality assurance 
objectives for field work and for laboratory analysis. 

The DQOs and QAOs are clearly identified, revised, and separated into Attachment L, 
Sections L-7a(1), Data Quality Objectives, and new Section L-7a(2), Quality Assurance 
Objectives. These changes clearly define the DQOs for each Groundwater Monitoring 
Program component and clarifies the QAOs. 

The Permit confuses DQOs and QAOs and fails to distinguish between QAOs applicable 
to field measurements and those applicable to laboratory analysis. In addition, the 
clarification of the Groundwater Monitoring Program, consisting of two separate 
components , leads to the need to state a DQO for each component. While the program 
has been operating under a consistent set of QAOs, specifying them in the Permit 
ensures consistency for future Groundwater Monitoring Program activities. Furthermore, 
clearly stated QAOs and DQOs aligns the program with EPA Guidance which 
encourages this. 

• Remove specificity regarding departments and organizations and replace those 
terms with "the Permittees." 

Deleted entire section of former Permit, Attachment L, Section L-7, Project Organization 
and Responsibilities. Deleted all references to departments, organizations, and titles 
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referenced in former Attachment L, Section L-7 throughout Attachment Land eliminated 
or replaced with Permittees. 

The sections that were revised are listed below: 

Attachment L, Sections L-4c(2)(i), L-4c(2)(ii), L-4c(2)(v), L-4c(3), L-5(a), L-5(b), and 
L-5(c). 

Changed organizational titles to the more generic "Permittees" where applicable in 
Attachment L. 

When the Groundwater Program was initially placed in the Permit, it was based on an 
internal WIPP facility implementation plan which included specific organization and 
position names. As a result , there are numerous places in the Permit where 
unnecessary detail regarding position titles and organizations is provided . While this is 
important at the facility level as part of an implementation plan, it is not needed in the 
Permit, and creates an administrative burden to the extent that if the organizational 
names or functions change at the facility, a Permit modification is necessary. Therefore, 
in an effort to focus the Permit on the requirements and to leave the details for 
implementation to the Permittees internal programs and processes, changes such as 
this are being proposed . 

Updated the organization that performs data V and V. 

This change is necessary because previously the Permittees contracted data V & V to a 
subcontractor, the text reflected this activity. The Permittees now perform V & V in house 
and much of the language that applies to managing subcontractors does not apply. 
Instead, an SOP for V&V is listed in Attachment L, Table L-3 to ensure the proper V&V. 

• Clarify serial sampling requirements including the following: 

- Remove several field parameters that are not indicators of stabilization, such 
as chloride, divalent cations, alkalinity, total iron, and Eh. 

See Attachment L, Section L-4c(2)(ii). 

Another area addressed by the Groundwater Permit Modification Work Plan regards 
serial sampling. The Permit requires the measurement of chloride divalent cations, 
alkalinity, total iron, Eh, pH, specific conductance, temperature, and specific gravity 
as parameters that may be used to determine field stabilization of Culebra 
groundwater prior to final sampling . After over 15 years of sampling experience, the 
Permittees have determined that certain changes are appropriate to facilitate 
sampling and to remove unneeded sampling activity. Specifically, the Permittees are 
proposing to change how field stabilization is determined prior to taking a final 
sample for analysis. Based on field experience with the DMP, the Permtttees have 
identified that pH, specific conductance, temperature, and specific gravity are the 
most diagnostic indicators of groundwater condition and are easily measured in the 
field. Other parameters are significantly more difficult to measure and, in the case of 
iron , have little meaning with regard to the current well configuration because they 
are not iron cased wells. Futihermore, specific condu.ctance does not require the 
sample be fi ltered. 
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- Remove the bubbler line requirements. 

See Attachment L, Section L-4c(2)(i). 

The bubbler line requirements are redundant to the water level probe. Bubbler 
technology is now obsolete. 

- Restrict serial sampling for stabilization to no more than three well bore 
volumes. 

See Attachment L, Sections L-4c(2)(i) and L-4c(2ii). 

The Permittees are proposing to restrict the volume of water to be pumped from a 
well prior to sampling, to no more than three well bore volumes or when field 
parameters meet the stablil ity requirements in the Permit, whichever occurs first in 
order to be consistent with the EPA RCRA Ground-Water Monitoring Technical 
Enforcement Guidance Document (EPA/530/SW-86/055, September 1986) and to 
avoid unnecessary pumping of groundwater. 

• Change the frequency of performing groundwater sampling and analysis to an 
annual basis rather than semi-annually. 

As part of the Groundwater Permit Modification Work Plan, the Permittees have 
evaluated the frequency for groundwater sampling and reporting . The cumulative results, 
which can be found in the most recent data report, indicates that there has been no 
significant change in the nature of the Culebra groundwater and no indication of 
contamination leading to the conclusion that annual sampling will be adequate. 
Furthermore, there is no mechanism to transfer volatile organic compounds such as 
carbon tetrachloride from the air being exhausted from the repository to the Culebra 
groundwater. Therefore, increased levels of carbon tetrachloride in the WIPP 
underground will not impact the Culebra Groundwater. Reporting is proposed to be 
reduced to annually as well. 

- Change the frequency of reporting to annually rather than semi-annually. 

These changes are being made because the data shows limited variability in 
sampling events and no indication of contamination resulting from TRU waste 
management. Furthermore, many of the parameters are non-detects. Therefore, 
semi-annual reporting is not necessary. 

• Change the frequency of reporting water level values to twice per year rather than 
monthly. 

Water level data shows minimal variability therefore , monthly reporting is not necessary 
and semi-annual reporting is adequate. 

- Include enhanced interpretation in the form of annotated hydrographs. 

Attachment L, Section L-4c(1)(ii) was revised to stipulate that the semi-annual 
groundwater reports will include annotated hydrographs and trend analysis. 
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The NMED has reported that the current format, while compl iant with the Permit, is 
not as useful as a semi-annual report with hydrographs. 

• Include flow rate and direction determination in the annual detection monitoring 
report. 

Because the Permittees are proposing to remove the ASER as described below as the 
vehicle for reporting flow rate and direction, the "Annual Culebra Groundwater Report" 
will now include this information . In addition, the Permittees are only reporting on 
downgradient wells because they are the only ones that can trigger actions leading to 
compliance monitoring . Based on transport modeling, the wells that would likely intercept 
a contaminant plume are WQSP 4 to 6. These wells are located between the shafts and 
the facility boundary such that detection would occur before any contamination would 
reach the boundary. The conceptual models now employed by the Permittees to 
demonstrate flow rate and direction will provide a periodic demonstration that the flow 
paths continue to be in the direction of these downgradient wells . 

The other wells are upgradient from the release point and could not be contaminated by 
releases from the repository, therefore using them to trigger compliance monitoring is 
not appropriate. 

- Remove the "Annual Site Environmental Report" (ASER) as a means of 
reporting flow rate and direction. 

Removed the ASER and replaced with the "Annual Culebra Groundwater Report." 

The requirement to submit the ASER is deleted since the ASER was previously the 
vehicle for submitting the water level sampling contour map. Now separate water 
level reports are proposed for submittal Although the ASER is proposed for deletion 
from the Permit, it is still readily available to the NMED and interested Stakeholders. 
Copies may be obtained by calling the WIPP Information Center at (800) 336-9477 
or by contacting the National Technical Information Service, U.S. Department of 
Commerce , 5285 Port Royal Road , Springfield, VA 22161 

Removed requirements to report radionuclide analytical results annually to the 
NMED as a consequence of deleting t/1e requirement to submit the ASER. The 
requirement to report radionuclide data is also deleted. 

This information is not collected under the Permit and was available because it was 
contained in the ASER. With the deletion of the ASER as a deliverable , these data 
are proposed for deletion from the Permit. 

• Revise the statistical process for data analysis to be consistent with 20.4.1.500 
NMAC (incorporating 40 CFR 264.97(h)) . 

Clarified how temporal and spatial analysis and statistical evaluations are performed. 

See Attachment L, Sections L-4e, L-4e(1 ), L-4e(2), L-4e(3). 

Another area addressed by the Groundwater Permit Modification Work Plan has to do 
with the removal of obsolete requirements from the Permit. Much of the statistical 
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analysis portion of the permit is aimed at establishing the baseline statistics for ongoing 
comparisons to determine if a release has occurred . This information is no longer 
needed since the base line has been established and has been incorporated into the 
Permit. The Permit was written with the assumption that there would be detectable 
constituents and that they can be represented as distributions making statistical analysis 
possible. In real ity, no organic constituents have been detected so that the values are 
set at the minimum detection level for the analysis . This limits use of predictive statistics 
for comparisons. To compensate , the Permittees do comparisons to the baseline value 
to determine if the analytical result is "over or under" the baseline . Using this approach , 
most of the statistical discussion is not needed. Furthermore, by specifying that for 
constituents with distributions (such as metals), a statistical method will be used; the 
Permit accomplishes the goal of forcing a statistical analysis without the extensive detail 
in the text. 
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• Update figures, tables and text with current information. 

Removed obsolete content throughout Part 5 and Attachment L including conditions in 
the Permit that only applied to the initial baseline sampling and are no longer required. 
This language is proposed for deletion and past-tense statements are either completed 
or are made current. 

In addition , figures and tables are being revised to reflect current information and 
proposed Permit text is descri bed in detail in Table 1. 

Table 1 

Description of Figure Changes in Attachment Land Explanation of why the Res pective Changes were Made 
Figure L-1 No Chanqe 
Figure L-2 Deleted 'Figure L-2" and replaced w1th a "New Figure L-2" which is more representative 

of facility boundnes and the sixteen square mile Land Withd rawal Boundry. 
Figure L-3 Revised L-3 due to the deletion of the ·u nnamed Member" in the Rustler formation to 

'Los Medanos'. Also added a ·- to ·Los Medanos and 'Gatui1a' 
Figure L-4 Revised L-4 to show the scale changed from metric to feet for consistency and a 

cleaner version. Also added a ·- to 'Gatuna . 
Figure L-5 Deleted ''Figure L-5 Schematic North-South Cross Section Through the North Delaware 

Basin' and replaced with a new figure wh1ch represents the current presentation of the 
Potentiometric map generation methodology output and replaces Figures L-6 and L-9. 

Figure L-6 Deleted 'Figure-6 Culebra Freshwater Head Contour Surface'' and rep laced With new 
·Figure L-6 Detection Monitoring Well Locations· The new Figure shows the current 
DMP wells 

Figure L-7 Deleted 'Figure L-7 Total Dissolved Solids Distribution in the Cu lebra·· because it does 
not match the current Geochemica l conceptual model. Replaced with "Figure L-7 As-
Built Configuration of Well WQSP-1 

Figure L-8 Deleted 'Figure L-8 WQSP Monitor Well Locations ·and replaced with a new ·Figure L 
8 As BUilt Configuration of Well WQSP-2. due to the depths not being correct 1n the 
ong1nal Permit 

F:gure L-9 Deleted 'Figure L-9 WIPP DMP Monitor Well Locations and Potentiometric Surface of 
the Culebra Near the WIPP S1te as of 12/96 (adjusted to equivalent fresh·vvater head) 
and replaced with a new Figure L-9 As-Built Configuration of Well WQSP-3' due to the 
depths not being correct in the original Perm1t. 

Figure L 10 Deleted ·F1gure L-10 As-Built Configuration of Well WQSP-1' and replaced with a new 
'Figure L 10 As--Built Configuration of Well \/IJQSP-4 due to the depths not being 
correct m the ongmal Permit 

Figure L 11 Deleied Figure L-1 1 As Buiit Configuration of Well WQSP-2" and replaced with a new 
'Figure L-11 As-BUilt Configuration of Well WQSP-5 due to the depths not being 
correct in the original Permit 

Figure l-12 Deleted ·Figure L-12 As BUilt Configuration of Well WQSP-3 and replaced with a new 
Figure L-12 As-Built Configuration of Well WQSP-6 due to the depths not being 

correct 1n the anginal Perm1t. 
Figure L-13 Deleted 'Figure L-13 As Built Configuration of Well WQSP-4" and replaced w1th a new 

Figure L-13 Example Chain-of Custody/Request for Analysis Form due to co bimng 
the COC and the RFA into one form. 

Figure L-14 Deleted ·Figure L-14 As Built Configuration of Well WQSP-5" and replaced with a new 
'Figure L-1 4 Gro ndwater Level Surve illance Wells (mset represents the groundwater 
surveillance wells in the W IPP Land W1thdrawal Area) The new Ftgure L-14 1s an 
update of L ~ 8 which has been deleted. 

Figure L-15 Deleted 'Figure L-15 As Buil t Configuration of Well WQSP-6' and replaced with a new 
'Ftgure L-1 2 As-Built Configuration of Well WOSP-6· due to the depths not being 
correct 111 the original Permit. 

Figure L-16 Deleted Figure L-16 Reserved due to it beino blank and no Fiqure is attached. 
Figure L-17a Deleted, combined L-17a and L-1 7b to create Figure L-13. 
Figu re L-1 7b Deleted. combined L-'17a and L- 17b to create Figure L.- 13. 
Figure L-18 Deleted, the Figure has been updated and replaced in Figure L-14 
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• Describe the methodology for generation of the Culebra Potentiometric Surface 
Map whereby the Permittees determine the groundwater flow rate and direction 
annually in accordance with 20.4.1.500 NMAC (incorporating 40 CFR 264.98(e)). 

This methodology is being proposed to ensure development of consistent potentiometric 
surface maps. 

Other Proposed Changes 

The Groundwater Permit Modification Work Plan recognizes that the Permittees may need to 
make other changes to the Groundwater Monitoring Plan in addition to those specifically 
identified in the Groundwater Permit Modification Work Plan. These "Other Changes" include 
the following: 

• The Permittees are moving records which are not required to be maintained in the 
Operating Record (20.4. 1. 501 NMAC, incorporating 40 CFR 264. 73) to facility fifes. 

This change is needed to ensure that the appropriate records are being maintained in 
the Operating Record . 

• The Permittees are proposing to change the sampling line from Teflon® to an inert 
material. 

This change is being proposed because sampling line materials other than Teflon® are 
inert , less costly, and functionally equivalent. 

• The Permittees are clarifying that tl7e analyticallaborato1y may request sample 
containers, volumes, and holding times that are different than tl7ose listed in Attachment 
L, Table L-6. 

This change is required so that the samples are submitted in a manner that is 
compatible with the requirements of the analytical laboratory. 

• The Permittees are proposing to combine tl7e Request for Analysis and Chain of 
Custody example forms into one form. 

This change is being proposed to the form to minimize the administrative burden without 
loss of any required information. Using this form combines identifying the laboratory 
analytical request and chain of custody into one form. 

• The Permittees are deleting the requirement for non-dedicated sample collection lines 
and referring the cleaning of other non-dedicated components to SOPs. 

This change is being proposed because the Permittees do not use non-dedicated 
sample collection lines and the cleaning process is specified in SOPs. 

• The Permittees are proposing the removal of TOX as an indicator parameter 
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The analytical results for TOX have resulted in low and variable concentrations in the 
DMP. The analysis is extremely difficult to perform on WIPP groundwater due to high 
chloride content. Deletion wi ll reduce this analytical burden without reducing the 
effectiveness of the DMP Halogenated organic compounds are analyzed using GCIMS 
and have not been detected . 

• The Permittees are proposing to change the baseline value for methylene chloride to five 
micrograms per liter (f.lg/L) . 

The value in the Permit of three micrograms per liter is not supported by the data 
collected as part of the baseline sampling program and appears to be in error. The 
proposed value is consistent with NMED screening levels for water and the minimum 
detection limit for this compound . 

• The Permittees are making numerous editorial changes throughout Part 5 and 
Attachment L and deleting redundant text. 

The following are examples of Editorial changes that the Permittees are proposing to clarify 
Permit text and make the text consistent: 

• Standardize the term "ground-water" and "ground water" to the term 
"groundwater." 

• Eliminate "branching from the main sample line ... " in Attachment L, Section L-
4c(2)(iii) because it is redundant to text in Attachment L, Section L-4c(2)(i) 

• Consolidated the terms "WIPP", "WIPP facility" , "WIPP site", "WIPP area", "WIPP 
vicinity", and "WIPP region" in an attempt to make the useage consistent with the 
definition of the permitted facility in Permit Part 1, Section 1.5.3. 

Such editorial changes are being made to make the Permit text consistent. 

4. 20.4.1.900 NMAC (incorporating 40 CFR §270.42 (b)(1)(iv)), requires the applicant 
to provide the applicable information required by 40 CFR §§270.13 through 270.21, 
270.62 and 270.63. 

The attached regulatory crosswalk describes those portions of the Permit that are affected by 
this PMR. Where applicable, regulatory citations in this modification reference Title 20, Chapter 
4, Part 1, NMAC, revised March 1, 2009, incorporating the CFR, Title 40 (40 CFR Parts 264 and 
270). 40 CFR §§270.16 through 270.22, 270.62, 270.63 and 270.66 are not applicable at the 
WIPP. Consequently, they are not listed in the regulatory crosswalk table. 40 CFR §270.23 is 
applicable to the WlPP Hazardous Waste Disposal Units (HWDUs). This modification does not 
impact the conditions associated with the HWDUs. 

5. 20.4.1.900 NMAC (incorporating 40 CFR §270.11(d)(1) and 40 CFR §270.30(k)), 
requires any person signing under paragraph a and b must certify the document 
in accordance with 20.4.1.900 NMAC. 

The transmittal letter for this PMR contains the signed certification statement in accordance with 
Part 1, Condition 1.9 of the Permit. 
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Regulatory Crosswalk 

Regulatory Regulatory Added or Clarified Information 
Citat ion(s) Citation(s) 

Section of the 20.4.1 .900 NMAC 20.4.1.500 NMAC Description of Requirement 
WIPP Permit Yes No (incorporating (incorporating 
Application 

40 CFR Part 270) 40 CFR Part 264) 

§270.13 Contents of Part A permit application Attachment 8 Part A .,/ 

§270.14(b)(1) General faci lity description Attachment A .,/ 

§270.14(b)(2) §264.13(a) Chemical and physical analyses Part 2.3.1 
Attachment C 

.,/ 

§270.14(b)(3) §264.13(b) Development and implementation of Part 2.3.1.1 .,/ 
waste analysis plan Attachment C 

§264.13(c) Off-site waste analysis requirements Part 2.2.1 .,/ 
Attachment C 

§270.14(b)(5) §264.15(a-d) General inspection requirements Part 2.7 .,/ 
Attachment E-1a 

§264.174 Container inspections Attachment E-1b(1 ) .,/ 

§270.23(a)(2) §264.602 Miscellaneous units inspections Attachment E-1 b .,/ 
Attachment E-1 b(1) 

§270.1 4(b)(6) Request for waiver from preparedness NA 
and prevention requirements of Part .,/ 
264 Subpart C 

§270.14(b)(7) 264 Subpart D Contingency plan requirements Part 2.12 .,/ 
Attachment D 

§264.51 Contingency plan design and Part 2.12.1 .,/ 
implementation Attachment D 

§264.52 (a) & (c-f) Contingency plan content Attachment D .,/ 

§264.53 Contingency plan copies Part 2.12.2 .,/ 
Attachment 0 

§264.54 Contingency plan amendment Part 2.12.3 .,/ 
Attachment 0 

§264.55 Emergency coordinator Part 2.12.4 .,/ 
Attachment D-4a( 1) 

§264.56 Emergency procedures Attachment D-4 .,/ 

§270.14(b)(8) Description of procedures, structures Attachment A .,/ 
or equipment for. Part 2.11 

§270. ·t4(b)(8)(i) Prevention of hazards in unloading Part2.11 
operations (e.g., ramps and special .,/ 
forklifts) 

§270.14(b)(8)(ii) Runoff or flood prevention (e.g., Attachment A1-1c(1) .,/ 
berms, trenches , and dikes) Part 2.11 

§270.14(b)(8)(iii) Prevention of contamination of water Part 2.11 .,/ 
supplies 

§270. !4(b)(8)(iv) Mitigation of effects of equipment Part 2.-t 1 .,/ 
failure and power outages 

§270.1 4(b)(8)(v) Prevention of undue exposure of Part 2.11 
personnel (e.g., personal protective .,/ 
equipment) 

§270.14(b)(8)(vi) §264.601 Prevention of releases to the Part 2.11 

§270.23(a)(2) atmosphere Part 4.4 .,/ 
Attachment D-4e 
Attachment G-1a 

264 Subpart C Preparedness and Prevention Part 2.10 .,/ 
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Regulatory Regulatory Added or Clarified Information 
Citation(s) Citation(s) 

Section of the 
20.4.1.900 NMAC 20.4.1.500 NMAC Description of Requirement 

WIPP Permit Yes No 
(incorporating (incorporating 

Application 
40 CFR Part 270) 40 CFR Part 264) 

§264.31 Design and operation of facility Part 2.1 ./ 

§264.32 Required equipment Part 2.10.1 ./ 
Attachment D 

§264.33 Testing and maintenance of Part 2.10.2 ./ equipment Attachment E-1a 

§264.34 Access to communication/alarm Attachment E-1a ./ system Part 2.1 0.3 

§264.35 Required aisle space Part 2.10.4 ./ 
§264.37 Arrangements with local authorities Attachment D-4a(3) ./ 

§270.14(b)(9) §264.17(a-c) Prevention of accidental ignition or Part 2.9 
reaction of ignitable, reactive, or ./ 
incompatible wastes 

§270.14(b)(10) Traffic pattern, volume, and controls, Attachment A4 
for example: 

Identification of turn lanes 

Identification of traffic/stacking lanes, 
if appropriate ./ 
Description of access road surface 
Description of access road load-
bearing capacity 

Identification of traffic controls 

§270.1 4(b) §264.18(a) Seismic standard applicability and Attachment G2-2.2 

(11 )(i) and (ii) requirements Renewal App. Sep. 
2009,270.14 
Contents of Part 8: 

./ 

General 
Requirements 

§270.14(b)(11 )(iii-v} §264.18(b) 1 00-year floodplain standard Attachment A1-1c(1) 
Renewal App. Sep. 
2009, 270.14 ./ 
Contents of Part 8: 
General 
Requirements 

§270.14(b)(12) §264.16(a-e) Personnel training program Part 2.8 ./ 
Attachment F 

§270.1 4(b)(13) 264 Subpart G Closure and post-closure plans Part 6 & 7 ./ 
Attachment G & H 

§270.14(b)(13) §264.111 Closure performance standard Attachment G-1 a ./ 

§270.14{b)(13) §264.112(a) , (b) Written content of closure plan Attachment G-1 ./ 

§270.14(b)(13) §264.112(c) Amendment of closure plan Part 6.3 ./ 
Attachment G-1d(4) 

§270.14(b)(13) §264.112(d) Notification of partial and final closure Attachment G-2a ./ 

§270.14(b)(13) §264.112(e) Removal of wastes and Attachment G-1 e{2) 
decontamination/dismantling of ./ 
equipment 

§270.14(b}(13} §264.113 Time allowed for closure Part 6.5 ./ 
Attachment G-1d 

§270.14(b)(13} §264.114 Disposal/decontamination Part 6.6 ./ 
Attachment G-1e(2) 

§270.14(b)(13) §264.115 Certification of closure Part 6.7 ./ 
Attachment G-2a 
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Regulatory Regulatory Added or Clarified Information 
Citation(s) Citation(s) 

Section of the 20.4.1.900 NMAC 20.4.1.500 NMAC Description of Requirement 
WIPP Permit Yes No (incorporating (incorporating 
Application 40 CFR Part 270) 40 CFR Part 264) 

§270.14(b)(13) §264.116 Survey plat Part 6.8 
./ 

Attachment G-2b 

§270.14(b)(13) §264.117 Post-closure care and use of property Part 7.3 
Attachment H-1a 

./ 

§270. 14(b)(13) §264.118 Post-closure plan; amendment of plan Part 7.5 
Attachment H-1a (1) 

./ 

§270.14(b)(13) §264.178 Closure/containers Part 6.9 

Attachment A 1-1 h ./ 
Attachment G-1 

§270.14(b)(13) §264.601 Environmental performance Attachment A-4 
standards-miscellaneous units Attachment D-1 ./ 

Attachment G-1a 

§270.14(b)(13) §264.603 Post-closure care Part 7.3 ./ 
Attachment G-1 a(3) 

§270.14(b)(1 4) §264.119 Post-closure notices Part 7.4 ./ 
Attachment H-2 

§270.14(b)(15) §264.142 Closure cost estimate NA ./ 
§264.143 Financial assurance NA ./ 

§270.14(b)(16) §264.144 Post-closure cost estimate NA ./ 

§264.1 45 Post-closure care financial assurance NA ./ 
§270.14(b)( 17) §264.147 Liability insurance NA ./ 
§270.14(b)(18) §264.1 49-150 Proof of f inancial coverage NA ./ 

§270.14(b)(19)(i), Topographic map requirements Attachment 82 
(vi), (vii), and (x) Map scale and dale Part A 

Map orientation Renewal App. Sep. 
Legal boundaries 2009, 270.14 

Buildings Contents of Part B: ./ 
General 

Treatment, storage, and disposal Requirements 
operations 

Run-on/run-off control systems 

Fire control facilities 

§270.14(b)(19)(ii) §264.18(b) 100-year floodplain Attachment 82 

Part A 

Renewal App. Sep. 
./ 2009, 270.1 4 

Contents of Part 6 : 
General 
Requirements 

§270.14(b)(19)(iii) Surface waters Attachment 82 

Part A 

Renewal App. Sep. 
./ 2009, 270.1 4 

Contents of Part 8: 
General 
Requirements 

§270.14(b)(19)(iv) Surrounding land use Attachment 62 

Part A 

Renewal App. Sep. 
./ 2009, 270.14 

Contents of Part 8 : 
General 
Requirements 
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Regulatory Regulatory Added or Clarified Information 
Citation(s) Citation(s) 

Section of the 
20.4.1.900 NMAC 20.4.1.500 NMAC Description of Requirement 

WIPP Permit Yes No 
(incorporating (incorporating 

Appl ication 
40 CFR Part 270) 40 CFR Part 264) 

§270.14(b)(19)(v) Wind rose Attachment 82 

Part A 
Renewal App. Sep. 

./ 2009, 270.14 
Contents of Part 8 : 
General 
Requirements 

§270.14(b)(19)(viii) §264.14(b) Access controls Attachment 82 

Part A 
Renewal App. Sep. 

./ 2009, 270.14 
Contents of Part 8 : 
General 
Requirements 

§270.14(b)(19)(ix) Injection and withdrawal wells Attachment 82 

Part A 

Renewal App. Sep. 
./ 2009, 270.14 

Contents of Part 8 : 
General 
Requirements 

§270.14(b)(19)(xi) Drainage on flood control barriers Attachment 82 

Part A 
Renewal App. Sep. 

./ 2009,270.14 
Contents of Part 8 : 
General 
Requirements 

§270.14(b)(19)(xii) Location of operational units Attachment 82 

Part A 
Renewal App. Sep. 

./ 2009, 270.14 
Contents of Part 8 : 
General 
Requirements 

§270.14(b)(20) Other federal laws Attachment 8 

Wild and Scenic Rivers Act Renewal App. Sep. 

National Historic Preservation Act 2009. 270.14 
Contents of Part B: 

Endangered Species Act General ./ 
Coastal Zone Management Act Requirements 
Fish and Wildlife Coordination Act 

Executive Orders 

§270.15 §264 Subpart I Containers Part 3 

Part 4.3 ./ 
Attachment A 1 

§264.1 71 Condition of containers Part 3.3 ./ 
Attachment A 1 

§264.172 Compatibility of waste with containers Part 3.4 ./ 
Attachment A 1 

§264.173 Management of containers Part 3.5 ./ 
Attachment A 1 

§264.174 Inspections Part 3.7 

Attachment E- ·1 ./ 
Attachment A 1-1 e 
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Regulatory Regulatory Added or Clarified Information 
Citation(s) Citation(s) 

Section of the 20.4.1.900 NMAC 20.4.1.500 NMAC Description of Requ irement 
WIPP Permit Yes No (incorporating (incorporating 
Application 40 CFR Part 270) 40 CFR Part 264) 

§270.15(a) §264.175 Containment systems Part 3.6 ./ 
Attachment A 1 

§270.15(c) §264.176 Special requirements for ignitable or Attachment A 1-1 g 
./ reactive waste Permit Part 2.1 

§270.15(d) §264.177 Special requirements for incompatible Attachment A 1-1 g 
./ wastes Permit Part 2.3.3.4 

§264.178 Closure Part 6 ./ 
Attachment G 

§270.15(e) §264.179 Air emission standards Part 4.4.2 ./ 
Attachment N 

§270.23 264 Subpart X Miscellaneous units Part 1.3.1 

Attachment A2-1 ./ 
Attachment G1.3.1 

§270.23(a) §264.601 Detailed unit description Part 4 

Part 5 ./ 
Attachment A2 

Attachment L 

§270.23(b) §264.601 Hydrologic, geologic, and Part 4 
meteorologic assessments Part 5 ./ 

Attachment A2 

Attachment L 

§270.23(c) §264.601 Potential exposure pathways Part 4 

Part 5 

Attachment A2 ./ 
Attachment N 

Attachment L 

§270.23(d) Demonstration of treatment Part 4 
effectiveness Attachment A2 ./ 

Attachment N 

§264.602 Monitoring, analysis, inspection, Part 4 
response, reporting, and corrective Part 5 
action Attachment A2 ./ 

Attachment E-1 

Attachment N 

Attachment L 

§264.603 Post-closure care Attachment H 
./ 

Attachment H 1 

264 Subpart E Manifest system, record keeping , and Permit Part 1 
reporting Permit Part 2.13 & 

2.14 ./ 
Pem1it Part 4 

Attachment C 

§270.30(j)(2) §264.73(b) Ground-water records Part 1 ./ 

264 Subpart F Releases from solid waste Part 5 & 7 ./ management units Attachment G2 & L 

§264.90 Applicability Part 5 
./ 

Attachment L 

§264.91 Required programs Attachment L ./ 
§264.92 Ground-water protection standard Attachment L ./ 
§264.93 Hazardous constituents Attachment L ./ 
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Regulatory Regulatory Added or Clarified Information 
Citation(s) Citation(s) 

Section of the 20.4.1.900 NMAC 20.4.1.500 NMAC Description of Requirement 
WIPP Permit Yes No (incorporating (incorporating Application 40 CFR Part 270) 40 CFR Part 264) 

§264.94 Concentration limits Part 5 ./ 
Attachment L 

§264.95 Point of compliance Part 5 

Attachment L 
./ 

§264.96 Compliance period Attachment L ./ 
§264.97 General ground-water monitoring Part 5 ./ 

requirements Attachment L 

§264.98 Detection monitoring program Part 5 ./ 
Attachment L 

§264.99 Compliance monitoring program Part 5 ../ 
Attachment L 

§264.100 Corrective action program Part 5 ./ 
Attachment L 

§264.101 Corrective action for solid waste Part 8 ../ management units Attachment L 

264 Appendix IX Ground-water Monitoring List Part 5 ../ 
Attachment L 
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Attachment A 
Table of Changes 

A-1 

: 00209 



Table of Changes 

Affected Permit Section Explanation of Chan_ge 

Global Changed "ground-water" and "ground water" to "groundwater" 

Part 5, Section 5.3.1. Revised Figure L-8 to L-6 

Part 5, Section 5.3.2. Deleted "1 0" from "Figure L-1 0" and replace with "7" to read "Figure L-7" 

Part 5, Section 5.3.2. Deleted "16" from "Figure L-16" and replace with "12" to read "Figure L-12" 

Part 5, Section 5.4 ., Table 5.4.a Deleted "Total organic halogen (TOH)" 

Part 5, Section 5.4. , Table 5.4 .a Replaced "Density" with "Specific Gravity" 

Part 5, Section 5.4 ., Table 5.4.a Deleted "Iron (Total Fe)" 

Part 5, Section 5.5. Deleted" , including background ground-water quality samples," 

Part 5, Section 5.5.1. Deleted "semi" from "semiannually" 

Part 5, Table 5.6 Replaced "3.00" with "5.00" for the Methylene chloride for WQSP wells 1 
through 6 

Part 5, Section 5.1 0.2.1. Replaced "in compliance with the schedule on Table 5.1 0.2.1 below, and" with 
"in the Annual Groundwater Report by November 30 of each year" 

Part 5, Section 5.1 0.2. 1., Table Deleted table 
5.10.2.1 

Part 5, Section 5.1 0.2.2. Replaced "submitted within 30 calendar days after data are collected" with 
"reported semiannually by May 31 and November 30" 

Part 5, Section 5.1 0.2.2. Added "The November water level data report shall be combined with the 
Annual Groundwater Report specified in Permit Part 5.10.2.3." 

Part 5, Section 5.1 0.2.3. Deleted "and Radionuclide Sampling• from heading 

Part 5, Section 5.10.2.3. Added "(to include annotated hydrographs)" 

Part 5, Section 5.1 0.2.3. Deleted "and the results of radionuclide specific analysis of groundwaters 
sampled from the DMWs" 

Part 5, Section 5.1 0.2.3. Replaced "Site Environmental" with "Culebra Groundwater" 

Part 5, Section 5.1 0.2.3 . Replaced "by October 1" with "by November 30" 

Attachment L, Global Added "Amended Renewal Application" before Addendum L 

Attachment L, Global Deleted ", Amended Renewal Application" after section numbers 

Attachment L, list of Added "/UNITS" to title 
Abbreviations/Acronyms 

Attachment L, List of Deleted "ASER Annual Site Environmental Report" 
Abbreviations/Acronyms 

Attachment L, list of Deleted "ARNR ApprovaiNariation Request" 
Abbreviations/Acronyms 

Attachment L, List of Replaced "CofC Chain of Custody" with "CofC/RFA chain of custody/request for 
Abbreviations/Acronyms analysis" 

Attachment L, List of Added "Dewey Lake Dewey Lake Redbeds Formation" 
Abbreviations/Acronyms 

Attachment L, List of Added "DMW Detection Monitoring Wells" 
Abbreviations/Acronyms 

Attachment L, List of Deleted "EM Environmental Monitoring" 
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Affected Permit Section Explanation of Change 
Abbreviations/Acronyms 

Attachment L, List of Deleted "ES&H Envi ronmental, Safety, and Health Department" 
Abbreviations/Acronyms 

Attachment L, List of Deleted "FEIS Final Environmental Impact Statement" 
Abbreviations/Acronyms 

Attachment L, List of Added "(s)" to "gram" 
Abbreviations/Acronyms 

Attachment L, List of Deleted "GWSP Groundwater Surveillance Program" 
Abbreviations/Acronyms 

Attachment L, List of Added "LCSD lab control sample duplicate" 
Abbreviations/Acronyms 

Attachment L, List of Deleted "LD limit of detection" 
Abbreviations/Acronyms 

Attachment L, List of Added "Los Medafios Los Medafios Member of the Rustler Formation" 
Abbreviations/Acronyms 

Attachment L, List of Added "Magenta Magenta Member of the Rustler" 
Abbreviations/Acronyms 

Attachment L, List of Added "molal moles per kilogram" 
Abbreviations/Acronyms 

Attachment L, List of Deleted "PRS Project Records Services" 
Abbreviations/Acronyms 

Attachment L, List of Added "QAO Quality Assurance Objective" 
Abbreviations/Acronyms 

Attachment L, List of Added "PABC Performance Assessment Baseline Calculation(s)" 
Abbreviations/ Acronyms 

Attachment L, List of Deleted "RFA request for analysis" 
Abbreviations/Acronyms 

Attachment L, List of Deleted "RIDS Records Inventory and Disposition Schedule" 
Abbreviations/Acronyms 

Attachment L, List of Added "SAP Sampling and Analysis Plan" 
Abbreviations/Acronyms 

Attachment L, List of Deleted "STLB sample tracking book" 
Abbreviations/Acronyms 

Attachment L, List of Deleted "TOX total organic halogens" 
Abbreviations/Acronyms 

Attachment L, List of Deleted "TSS total suspended solids" 
Abbreviations/Acronyms 

Attachment L, List of Added "UTLV upper tolerance limit value" 
Abbreviations/Acronyms 

Attachment L, List of Deleted "WQSP Water Quality Sampling Program" 
Abbreviations/Acronyms 

Attachment L, Section L-1 Replaced "is a geologic repository for the disposal of transuranic (TRU) waste" 

with "facility is subject to regulation under Title 20 of the New Mexico 
Administrative Code (NMAC), Chapter 4, Part 1, Subpart V (20.4.1 .500 NMAC). 
As required by 20.4.500 NMAC (incorporating 40 CFR §264.601 }, the 
Permittees shall demonstrate that the environmental performance standards for 
a miscellaneous unit, which are applied to the hazardous waste disposal units 
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Affected Permit Section Explanation of Change 
(HWDUs) in the underground, will be met" 

Attachment L, Section L-1 Deleted "The disposal horizon is located 2,150 feet (ft) (655 meters [m]) below 
the land surface in the bedded salt of the Salado Formation (hereinafter 
referred to as the Salado). At WIPP, water-bearing units occur both above and 
below the disposal horizon. Ground-water monitoring of the uppermost aquifer 
below the facility is not proposed at WIPP because that water-bearing unit (the 
Bell Canyon Formation) is not considered a credible pathway for a release from 
the repository. This is because the repository horizon and water-bearing 
sandstones of the Bell Canyon Formation are separated by over 2000 ft (61 0 
m) of very low-permeability evaporite sediments (Addendum L 1, Amended 
Renewal Application (DOE, 2009)). No natural credible pathway has been 
established for contaminant transport to aquifers below the repository horizon, 
as there is no hydrologic communication between the repository and underlying 
aquifer. The U.S. Environmental Protection Agency (EPA) concluded in 1990 
that natural vertical communication does not exist based on their review of 
numerous studies (EPA, 1990). Furthermore, drilling boreholes for ground-
water monitoring through the Salado and the Castile Formation (hereinafter 
referred to as the Castile) into the Bell Canyon aquifer would compromise the 
isolation properties of the repository medium." 

Attachment L, Section L-1 Added "The WIPP facil ity is located in Eddy County in southeastern New 
Mexico (Figure L-1 ), within the Pecos Valley section of the southern Great 
Plains physiographic province. The facility is 26 miles (mi) (42 kilometers [km]) 
east of Carlsbad, New Mexico, in an area known as Los Medafios (the dunes). 
Los Medafios is a relatively flat, sparsely inhabited plateau with little water and 
limited land uses." 

Attachment L, Section L-1 Deleted "Disposal of TRU mixed waste in the WIPP facility is subject to 
regulation under 20.4.1.500 NMAC. As required by 20.4.1.500 NMAC 
(incorporating 40 CFR §264.601 ), the Permittees shall demonstrate that the 
environmental pe1iormance standards for a miscellaneous unit, which are 
applied to the hazardous waste disposal units (HWDUs) in the underground, 
will be met. " 

Attachment L, Section L-1 Added "The WIPP facility (Figure L-2) consists of 16 sections of Federal land in 
Township 22 South , Range 31 East. The 16 sections of Federal land were 
withdrawn from the application of public land laws by the WIPP Land 
Withdrawal Act (LWA), Public Law 102-579. The WIPP LWA transferred the 
responsibility for the administration of the 16 sections from the Department of 
Interior, Bureau of Land Management, to the U.S. Department of Energy 
(DOE). This law specified that mining and drilling for purposes other than 
support of the WIPP project are prohibited within this 16 section area with the 
exception of Section 31. Oil and gas drilling activities are restricted in Section 
31 from the surface down to 6,000 feet. 

The WIPP is a mined geologic repository for the disposal of transuranic (TRU) 
waste. The disposal horizon is located 2,150 feet (ft) (655 meters [m]) below the 
land surface in the bedded salt of the Salado Formation (Salado). At the WIPP 
facility, water-bearing units occur both above and below the disposal horizon. 
Groundwater monitoring of the uppermost aquifer below the facility is not 
required because the water-bea1ing unit (the Bell Canyon Formation (Bell 
Canyon}) is not considered a credible pathway for a release from the 
repository. This is because the repository horizon and water-bearing 
sandstones of the Bell Canyon are separated by over 2,000 ft (61 0 m) of very 
low-permeability evaporite sediments (Amended Renewal Application 
Addendum L 1 (DOE, 2009)) . No natural credible pathway has been established 
for contaminant transport to water-bearing zones below the repository horizon, 
as there is no hydrologic communication between the repository and underlying 
water-bearing zones. The U.S. Environme,ntal Protection Agency (EPA) 
concluded in 1990 that natural vertical communication does not exist based on 
review of numerous studies (EPA, 1990). Furthermore, drilling boreholes for 
groundwater monitoring through the Salado and the Castile Formation (Castile) 
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into the Bell Canyon would compromise the isolation properties of the 
repository medium ." 

Attachment L, Section L-1 Added "the" 

Attachment L, Section L-1 Replaced "in the past has focused" with "facility focuses" 

Attachment L, Section L-1 Replaced "member" with "Member (Culebra)" 

Attachment L, Section L-1 Replaced "(hereinafter referred to as the Culebra)" with "(Rustler)" 

Attachment L, Section L-1 Replaced "Modeling of ground-water movement in the Culebra, based on the 
concept of a ground-water basin" with "Groundwater movement in the Culebra, 
using results from the basin-scale groundwater model" 

Attachment L, Section L-1 Deleted "The WIPP site is located in Eddy County in southeastern New Mexico 
(Figure L-1) within the Pecos Valley section of the southern Great Plains 
physiographic province (Powers et al. , 1 978). The site is 26 miles (mi) (42 
kilometers [km]) east of Carlsbad, New Mexico in an area known as Los 
Medafios (the dunes). Los Medafios is a relatively flat, sparsely inhabited 
plateau with little water and limited land uses. 

The WIPP site (Figure L-2) consists of 16 sections of Federal land in Township 
22 South, Range 31 East. The 16 sections of Federal land were withdrawn from 
the application of public land laws by the WIPP Land Withdrawal Act (LWA), 
Public Law 102-579. The WIPP LWA transferred the responsibility for the 
administration of the 16 sections from the Department of Interior, Bureau of 
Land Management, to the U.S. Department of Energy (DOE). This law specified 
that mining and drilling for purposes other than support of the WIPP project are 
prohibited within this 16 section area with the exception of Section 31. Oil and 
gas drilling activities are restricted in Section 31 from the surface down to 6,000 
feet." 

Attachment L, Section L-1 Added "Culebra" before "groundwater" 

Attachment L, Section L-1 Added "Culebra" before "groundwater" 

Attachment L, Section L-1 Added "and rate determination" 

Attachment L, Section L-1 Added "Culebra" before "groundwater" 

Attachment L, Section L-1 Replaced "analytical" with "indicator" 

Attachment L, Section L-1 Added "and hazardous constituents" 

Attachment L, Seclion L-1 Added "Culebra" before "groundwater" 

Attachment L, Section L-1 Deleted ", and establishes personnel responsibilities" 

Attachment L, Section L-1 Replaced "sampling and analysis plan• with "DMP" 

Attachment L, Section L -1 Replaced "field operating procedures, referenced throughout this plan." with 
"the WIPP Standard Operating Procedures (SOPs) (see Table L-3) , which are 
maintained in facility files and which comply with the applicable requirements of 
20.4.1 .500 NMAC (incorporating 40 CFR § 264 .97 (d))." 

Attachment L, Section L-1 Added "Culebra" before "groundwater" 

Attachment L, Section L-1 Added "Culebra" before "groundwater" 

Attachment L, Section L-1 Added "Culebra" before "groundwater" 

Attachment L, Section L-1 Added "and rate determination" 

Attachment L, Section L -1 Deleted "These procedures prescribe proper field sampling techniques." 

Attachment L, Section L-1 Replaced "Samples" with "Data required by this plan" 

Attachment L, Section L-1 Replaced "trained" with "qualified" 
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Attachment L, Section L-1 Replaced "under the supervision and direction of qualified engineers, scientists, 
or other technical personnel. • with "in accordance with SOPs (Table L-3) ." 

Attachment L, Section L -1 a( 1) Replaced "site" with "facility" 

Attachment L, Section L-1a(1 ) Added "bounded to the north and east by the Capitan Reef 

Attachment L, Section L-1a(1) Deleted "During the Permian period, which came to a close about 245 million 
years ago, ancient seas covered the basin. Their later evaporation resulted in 
the deposition of a thick sequence of evaporites. Addendum L 1, Section L 1-1 of 
the Amended Renewal Application (DOE, 2009) presents a detailed discussion 
of the regional geologic history." 

Attachment L, Section L-1a(1) Added "and Amended Renewal Application Addendum L 1, Section L 1-1 (DOE 
2009) for more detail" 

Attachment L, Section L-1a(1) Deleted ", which formed through evaporation of the Permian Sea, • 

Attachment L, Section L -1 a( 1) Deleted "(hereinafter referred to as the Rustler)" 

Attathment L, Section L-1 a(1) Changed "Rustler's" to "Rustler" 

Attachment L, Section L-1a(1) Added "Redbeds Formation (Dewey Lake)" 

Attachment L, Section L-1a(1) Deleted "1
" footnote indicator 

Attachment L, Section L-1a(1) Deleted "Formation (hereinafter referred to as the Bell Canyon)- " 

Attachment L, Section L-1a(1) Added "is" 

Attachment L, Section L-1a(1) Deleted footnote 1 

" While there may be some uncertainty over the amount of vertical recharge 
occurring within the Rustler, the issue is only of significance to long-term 
performance calculations in which releases from the repository occur through 
the creation of a migration pathway resulting from drilling (inadvertently) in the 
WIPP area. The consequences of vertical recharge are bounded in the 
modeling by assuming that under future climate conditions (which are assumed 
to be cooler and wetter), the ground-water surface elevation (water table) raises 
near ground surface, at which time the water table tends to mimic topography ." 

Attachment L, Section L-1a(1 ) Deleted "- " 

Attachment L, Section L-1 a(1) Added "and" 

Attachment L, Section L-1a(1) Added "above" 

Attachment L, Section L-1a("l) Replaced "sequences· with "deposits" 

Attachment L, Section L -1 a( 1) Deleted "above" 

Attachment L, Section L-1a(1 ) Added "lithostatic" 

Attachment L, Section L-1a(1) Replaced "more than 2,000" with "approximately 2,200" 

Attachment L, Section L-1a(1) Replaced "13.8" with "14.9" 

Attachment L, Section L-1a(1) Replaced "moves" with "deforms" 

Attachment L, Section L-1a(1) Replaced "for millions of years" with "since deposition" 

Attachment L, Section L-1a(1 Replaced "L-5" with L-4" 

Attachment L, Section L-1 a(2)(i) Replaced "found" with "determined" 

Added "facility" 

Attachment L, Section L-1a(2)(ii) Added "naturally" 

Attachment L, Section L-1 a(2)(ii) Deleted "As a comparison, the permeability of the Salado is roughly a thousand 
times less than that of a lower clay liner required of surface impoundments and 

A-6 



Affected Permit Section Explanation of Change 
landfills, assuming similar thicknesses." 

Attachment L, Section L-1a(2)(iii) Deleted "(specifically, the Culebra Member, hereafter referred to as the 
Culebra)" 

Attachment L, Section L-1a(2)(iii) Replaced "6" with "5" to read "L-5" 

Attachment L, Section L-1a(2)(iii) Deleted "The Culebra is hydrologically confined." 

Attachment L, Section L-1a(2)(iii) Deleted "(Additional short-term pumping tests have been conducted in the 
Water Quality Sampling Program (WQSP) wells (see Addendum L 1, Section 
L 1-2a(3)(a)(ii) of the Amended Renewal Application (DOE, 2009)) ." 

Attachment L, Section L -1 a(2)(iii) Deleted "recently" 

Attachment L, Section L-1a(2)(iii) Replaced "The hydraulic tests are designed to yield pressure data for 
estimation of hydrologic characteristics" with "Pressure data are collected 
during hydraulic tests for estimation of hydrologic characteristics" 

Attachment L, Section L-1a(2)(iii) Replaced "for input to flow modeling" with "in calibration of flow models" 

Attachment L, Section L-1a(2)(iii) Replaced "six" with "ten" 

Attachment L, Section L-1a(2)(iii) Deleted "Over the site, Cu lebra transmissivity varies over three to four orders of 
magnitude. Figure D6-30 shows variation in transmissivity in the Culebra in the 
WIPP region. " 

Attachment L, Section L-1a(2)(iii) Replaced "3
" with "7

" 

Attachment L, Section L-1a(2)(iii) Replaced "9
" with "13

" 

Attachment L, Section L-1a(2)(iii) Replaced "P-18" wi th "SN L-1 5" 

Attachment L, Section L-1a(2)(iii) Added "(Roberts, 2007)" 

Attachment L, Section L-1a(2)(iii) Deleted "Qualitative correlations have been noted between transmissivity and 
several geologic features possibly related to open-fracture density, including (1) 
the distribution of overburden above the Culebra, (2) the distribution of halite in 
other members of the Rustler, (3) the dissolution of halite in the upper portion of 
the Salado, and (4) the distribution of gypsum fillings in fractures in the Culebra. 

Measured matrix porosities of the Culebra vary from 0.03 to 0.30. Fracture 
porosity values have not been measured directly, but interpreted values from 
tracer tests at the H-3, H-6, and H-11 hydropads vary from 5 X 1 0"4 to 3 X 1 0"3

. 

Data are insufficient to determine whether the average porosity of the matrix 
and fractures varies significantly on a regional scale." 

Attachment L, Section L-1 a(2)(i ii) Deleted "Previous conceptual models of the Culebra (see Addendum L 1 of the 
Amended Renewal Application (DOE, 2009)) have not been able to consistently 
relate the hydrogeochemical facies, radiogenic ages, and flow constraints (that 
is, transmissivity, boundary conditions, etc.) in the Culebra." after "flow." 

Attachment L, Section L-1a(2)(iii) Deleted "However" 

Attachment L, Section L-1a(2)(i ii) Changed "the" to "The" 

Attachment l , Section l-1a(2)(iii) Deleted "new" 

Attachment L, Section L-1a(2)(iii) Deleted "could" 

Attachment L, Section L-1a(2)(iii) Added "s" to explain 

Attachment L, Section l-1a(2)(iii) Deleted "new" 

Attachment L, Section L-1a(2)(iii) Added "basin-scale" 

Attachment l , Section l -1a(2)(iii) Deleted "basin" 

Attachment L, Section L-1a(2)(iii) Deleted "This differs from previous interpretations, wherein no-flow was 
assumed between Rustler units." 
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Attachment L, Section L-1 a(2)(iii) Added "in the vicinity of the WIPP facility" 

Attachment L, Section L-1a(2)(iii) Added "toward Nash Draw" 

Attachment L, Section L-1a(2)(iii) Added "currently" 

Attachment L, Section L-1a(2)(iii) Replaced "to a more southerly direction." with "in the Rustler from the vicinity of 
the WIPP facility towards the Balmorhea-Loving Trough to the south." 

Attachment L, Section L-1a(2)(iii) Deleted "Four hydrogeochemical facies within the Culebra in the WIPP area 
(DOE, 1997) have been identified: 

• Zone A- saline (2-3 molal) NaCI brines, Mg/Ca ratio of 1.2 to 2; 

• Zone B - dilute (<0.1 molal) CaS04- rich ground water; 

• Zone C- variable composition (0.3-1.6 molal); Mg/Ca ratio 0.3 to 1.2; and 

• Zone D - high salinities (3-7 molal); KINa weight ratios (0.2) . 

Facies A ground-water flow is slow, has not changed over the last 14,000 
years, and probably recharged more than 600,000 years ago. Vertical leakage 
occurs to Facies A, and both lateral and vertical ground-water flow rates are 
extremely low. Facies B occurs in an area with greater vertical fracturing in the 
Culebra, and therefore exhibits more vertical infiltration and more rapid lateral 
flow in the Culebra. Flow in Facies B is currently to the south (it may mix with 
Facies C water to the southeast) but was more toward the west during wetter 
climates; vertical infiltration from the Dewey Lake to the Culebra Facies B is 
assumed by the Permittees to have occurred during wetter climates in an area 
south of the WIPP site. Facies C water was not diluted to create Facies B 
water. Facies C occurs "in between" Facies A and B, and ground-water flow 
entered the Culebra prior to the climate change (to drier conditions) 14,000 
years ago. Facies C ground-water flow is to the south at WIPP , where the 
Permittees theorized that it joins with a small amount of Facies A solute being 
transported from the east. Ground-water flow rate in Facies Cis faster than in A 
but slower than in B, and the proposed recharge area from the Dewey Lake to 
the Culebra was to the northeast of the WIPP site . Facies C ground water 
infiltrated into the Dewey Lake and then interacted with anhydrite and halite 
along its path to the Culebra, wherein it mixed with smaller amounts of Facies A 
water. the Permittees concluded that the presence of anhydrite within Rustler 
units does not preclude slow downward infiltration (DOE, 1997)." 

Attachment L Section L-1a(2)(iii) Added "Using data from 22 wells, Siegel , Robinson, and Myers (1991) originally 
defined four hydrochemical facies (A, B, C, and D) for Culebra groundwater 
based primarily on ionic strength and major constituents. With the data now 
available from 59 wells, Domski and Beauheim (2008) defined transitional A/C 
and B/C facies, as well as a new facies E for high-moles per kilogram (molal) 
Na-Mg Cl brines. 

• Zone B - Dilute (ionic strength ~0 . 1 molal) CaS04-rich groundwater, from 
southern high-transmissivity area. Mg/Ca molar ratio 0.32 to 0.52. 

• Zone B/C - Ionic strength 0.18 to 0.29 molal , Mg/Ca molar ratio 0.4 to 
0.6. 

• Zone C- Variable composition waters. ionic strength 0.3 to 1.0 molal . 
Mg/Ca molar ratio 0.4 to 1.1. 

• Zone AIC - Ionic strength 1.1 to 1.6 molal, Mg/Ca molar ratio 0.5 to 1.2. 

• Zone A- Ionic strength >1.66 molal, up to 5.3 molal, Mg/Ca molar ratio 
1.2 to 2.4. 

• ZoneD- Defined based on inferred contamination related to potash 
refining operations. Ionic strength 3 molal , KINa weight ratios of -0.2. 

• Zone E -Wells east of the mudstone-halite margins, ionic strength 6.4 to 
8.6 molal, Mg/Ca molar ratio 4.1 to 6.6. 

The low-ionic-strength (~0 . 1 molal) facies B waters contain more sulfate than 
chloride, and are found southwest and south of the WIPP site within and down 
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the Culebra hydraulic gradient from the southernmost closed catchment basins, 
mapped by Powers (2006), in the southwest arm of Nash Draw. These waters 
reflect relatively recent recharge through gypsum karst overlying the Culebra. 
However, with total dissolved solids (TDS) concentrations in excess of 3,000 
mg/L, the facies B waters do not represent modern-day precipitation rapidly 
reaching the Culebra. They must have residence times in the Rustler sulfate 
units of thousands of years before reaching the Culebra. 

The higher-ionic-strength (0.3-1 molal) facies C brines have differing 
compositions, representing meteoric waters that have dissolved CaS0 4, 
overprinted with mixing and localized processes. Facies A brines (ionic strength 
1.6-5.3 molal) are high in NaCI and are clustered along the extent of halite in 
the middle of the Tamarisk Member of the Rustler Formation. Facies A 
represents old waters (long flow paths) that have dissolved halite and/or 
connate brine, or a mixture of the two, from facies E. The facies D brines, as 
identified by Siegel, Robinson, and Myers (1 991 ), are high-ionic-strength 
solutions found in western Nash Draw with high KINa ratios representing waters 
contaminated with effluent from potash refining operations. Similar water is 
found at shallow depth (<36ft (11 m)) in the upper Dewey Lake at SNL-1 , just 
south of the Intrepid East tailings pile. The newly defined facies E waters are 
very high ionic strength (6.4 -8.6 molal) NaCI brines with high Mg/Ca ratios. The 
facies E brines are found east of the WIPP site, where Rustler halite is present 
above and below the Culebra, and halite cements are present in the Culebra. 
They represent primitive brines present since deposition of the Culebra and 
immediately overlying strata." 

Attachment L, Section L-1a(2)(iii) Changed "Facies" to "facies" 

Attachment L, Section L-1a(2)(iii) Added "basin-scale" 

Attachment L, Section L-1a(2)(iii) Deleted "basin" 

Attachment L, Section L-1a(2)(iii) Replaced "Ground-water levels in the Culebra in the WIPP region have been 
measured for several decades. Water-level rises have been observed in the 
WIPP region and are possibly related to recovery from impacts caused by shaft 
installation, response to potash effluent discharge, or are unexplained, as 
discussed below. The extent of water-level rise observed at a particular well 
depends on several factors, but the proximity of the observation point to the 
potential cause of the water-level rise appears to be a primary factor. 

In the vicinity of the WIPP site, water-level rises are believed to be caused by 
recovery from drainage into the shafts. Drainage into shafts has been reduced 
by a number of grouting programs over the years, most recently in 1993 around 
the Air Intake Shaft. Northwest of the site, in and near Nash Draw, water levels 
appear to fluctuate in response to effluent discharge from potash mines. 
Correlation of water-level fluctuation with potash mine discharge, however. 
cannot be proven definitively because sufficient data on the timing and volumes 
of discharge are not available. Water -level rises in the vicinity of the H-9 
hydropad, about 6.5 miles south of the site, are thought to be caused by neither 
WIPP activities nor potash mining discharge. They remain unexplained. The 
Permittees continue to monitor ground-water levels throughout the region ." 

with "Groundwater levels in the Culebra in the region around the WIPP faci lity 
have been measured in numerous wells. Water-level rises have been observed 
in the WIPP region and are attributed to causes discussed in the Renewal 
Application Addendum L 1, Section L 1-2a(3)(a)(ii) . The extent of water-level rise 
observed at a particu lar well depends on several factors, but the proximity of 
the observation point to the cause of the water-level change appears to be a 
primary factor. 

Hydrological investigations conducted from 2003 through 2007 provided new 
information, some of it confirming long-held assumptions and some offering 
new insight into the hydrological system around the WIPP site. A Culebra 
monitoring network optimization study was completed by McKenna (2004) and 
updated by Kuhlman (201 0) to identify locations where new Culebra monitorinQ 

A-9 



Affected Permit Section Explanation of Change 
wells would be of greatest value and to identify wells that could be removed 
from the network with little loss of information. 

As discussed in Amended Renewal Application Addendum L 1, Section L 1-
2a(3)(a)(ii), extensive hydrological testing has been performed in the new wells . 
This testing has involved both single well tests, which provide information on 
local transmissivity and heterogeneity, and long-term (19 to 32 days) pumping 
tests that have created observable responses in wells up to 5.9 mi (9.5 km) 
away." 

Attachment L, Section L-1a(2)(iii) Replaced "unnamed lower member" with "Los Medaiios Member" 

Attachment L, Section L-1a(2)(iii) Added "(Los Medanos)" 

Attachment L, Section L-1a(2)(iii) Changed "member" to "Member" 

Attachment L, Section L-1a(2)(iii) Added "(Magenta)" 

Attachment L, Section L-1a(2)(iii) Added" across" 

Deleted "over" 

Attachment L, Section L-1a(2)(iii) Added "basin-scale" 

Attachment L, Section L-1 a(2)(iii) Deleted "basin" 

Attachment L, Section L-1a(2)(iii) Deleted "Recent simulations to enhance the conceptual understanding of the 
geohydrology of the Rustler can be found in Corbet and Knupp, 1996." 

Attachment L, Section L-1 a(2)(iii) Added "facility" in two places 

Attachment L, Section L-1a(2)(iii) Deleted "(shown, for example, as Well H-8 in Figure L-7 ). However, the 
Permittees identified the Culebra as potential aquifer in the Compliance 
Certification Application (DOE, 1996). Because of this, the Culebra will be the 
focus of future ground-water monitoring at WIPP as it is also the most 
transmissive continuous water-bearing zone at WIPP and is the most likely 
pathway for contaminant migration" 

Attachment L, Section L-2 Added "The requirements of' 

Attachment L, Section L-2 Replaced "applies" with "apply" 

Attachment L, Section L-2 Added "the" and "facility" 

Attachment L, Section L-3 Deleted "Ground-water" from section heading 

Attachment L, Section L-3a Deleted "The Permittees have established a RCRA "Ground-water Detection 
Monitoring Program (DMP) Plan• to define and protect ground-water resources 
at WIPP. One of the objectives of the WIPP DMP is to establish, by means of 
ground-water sampling and analysis, an accurate and representative ground-
water database that is scientifically defensible and demonstrates regulatory 
compliance. In addition, the DMP will be used to determine background or 
existing conditions of ground-water quality and quantity, including ground-water 
surface elevation and direction of flow, around the WIPP facility area." 

Attachment L, Section l-3a Added "DMP" 

Attachment L, Section L-3a Deleted "all" 

Attachment L, Section L-3a Added "applicable" 

Attachment L, Section L-3a Replaced "§§ 264.90 through 264 .101" with "264 Subpart F" 

Attachment L, Section l-3a Deleted "all" 

Attachment L, Section L-3a Deleted "The ground-water quality data generated by monitoring activities will 
provide a comprehensive background database against which future" 
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Attachment L, Section L-3a Changed "analytical" to "Analytical" 

Attachment L, Section L-3a Replaced "can be compared" with "collected" 

Attachment L, Section L-3a Added "are compared to the baseline established in this Permit to determine 
whether or not a release has occurred" 

Attachment L, Section L-3a Deleted "Ground-water monitoring at WIPP has been historically conducted by 
several programs including the WIPP Site Characterization Program, the WIPP 
WQSP, and recently the WIPP Ground-water Surveillance Program (GWSP). 
Ground-water quality and ground-water surface elevation data have been 
collected by these programs for over 12 years at WIPP. Data from the WQSP 
wells (which are widely distributed across the area, see Figure L-8) will be used 
to continually define changes in the area's potentiometric surface and ground-
water flow directions. New monitoring wells included in the WIPP GWSP 
(WQSP wells 1-6a) were constructed to the specifications provided in the 
RCRA Ground-Water Monitoring Technical Enforcement Guidance Document 
(EPA, 1986) and constitute the RCRA ground-water monitoring network 
specified in this DMP as required by 20.4.1.500 NMAC (incorporating 40 CFR 
§§264.90 through 264.101 ). These wells are being used to establish 
background ground-water quality, ground-water surface elevations and flow 
directions in accordance with 20.4.1.500 NMAC (incorporating 40 CFR 
§§264.97(f) and (g) and 264.98(e)). Justi fication for the locations of these wells 
(3 upgradient and 4 downgradient) is presented below." 

Attachment L, Section L-3a Added "There are two separate components of the Groundwater Monitoring 
Program, the Detection Monitoring Program (DMP) and the Water Level 
Monitoring Program (WLMP). The first component consists of a network of six 
Detection Monitoring Wells (DMWs). The DMWs (WQSP 1-6) were constructed 
to be consistent with the specifications provided in the Groundwater Monitoring 
Technical Enforcement Guidance Document and constitute the RCRA 
groundwater monitoring network specified in the DMP. The DMWs were used to 
establish background groundwater quality in accordance with 20.4.1.500 NMAC 
(incorporating 40 CFR § 264.97 and 264.98 (f)). The second component of the 
Groundwater Monitoring Program is the WLMP, which is used to determine the 
groundwater surface elevation and flow direction. Table L-4 is a list of the wells 
used in the WLMP as of January 1, 2011. The list of wells is subject to change 
due to plugging and abandonment and drilling of new wells." 

Attachment L, Section L-3b Deleted "The WQSP wells 1 through 6 constitute the RCRA DMP for WIPP 
(Figure L-9 and Permit Attachment B, Figure 82-3) during detection monitoring 
as required by 20.4.1.500 NMAC (incorporating 40 CFR §§264.90 through 
264.101). This monitoring plan is a continuation of the current WIPP GWSP, 
and these wells will serve as the monitoring locations during background water-
quality characterization and the RCRA DMP (Figure L-9 and Permit Attachment 
8 , Figure 82-3) ." 

Attachment L, Section L-3b Replaced "were" with "are" 

Attachment L, Section L-3b Added "(north)" 

Attachment L, Section L-3b Deleted "The locations of the three upgradient wells were selected to be 
representative of the flow vectors of ground water moving downgradient onto 
the WIPP site. Figure 34 of Davies, 1989, shows the simulation of direction and 
magnitude of ground-water flow. The upgradient wells were located based on 
the flow vectors resulting from this model simulation. The original WQSP 
observation wells, as well as those in the RCRA DMP, have been and will 
continue to be used as piezometer wells to support collection of ground-water 
surface elevation and ground-water flow modeling data to demonstrate 
regulatory compliance. Well location surveys for each of the seven wells were 
performed by the Permittees' survey personnel using the State Plane 
Coordinates-North American Datum Model 27 method. Results of the surveys 
are on file with the New Mexico State Engineers Department along with the 
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associated extraction permits for each well. " 

Attachment L, Section L-3b Replace "were" with "are" 

Attachment L, Section L-3b Added "(south)" 

Attachment L, Section L-3b Deleted "in concert with the flow vectors shown by this model simulation" after 
"area" 

Attachment L, Section L-3b Added "to be located generally in the path of contaminants that might be 
released from the shaft area in the Culebra." 

Attachment L, Section L-3b Deleted "based on the greatest velocity magnitude of ground-water flow leaving 
the shaft area as shown on Figure 34 of Davies, 1989, and upgradient of the 
WIPP LWA boundary" 

Attachment L, Section L-3b Added "Well" 

Attachment L, Section L-3b Deleted "around wells DOE-1 and H-11 " 

Attachment L, Section L-3b Deleted "The Culebra has been selected for the focus of the DMP due to it 
being regionally extensive and exhibiting the most significant transmissivity of 
the water-bearing units at WI PP. The Culebra has been extensively studied 
during all past hydrologic characterization programs and found to be the most 
likely hydrologic pathway to the accessible environment or compliance point for 
any potential contamination." 

Attachment L, Section L-3b Replaced "The RCRA ground-water monitoring network was not installed 
immediately downgradient of this plane. However, because the Underground 
HWDUs at WIPP are Subpart X units, and due to the relatively unique 
containment and transport aspects of the site, monitoring at the proposed 
locations will allow for detection of releases prior to release of these 
contaminants to the general public at the LWA boundary." with "Wells WQSP-4 , 
5, and 6 are situated to demonstrate that during the operating life of the facility 
(including closure), release of contaminants to the general public will not occur." 

Attachment L, Section L-3b Deleted "The DMP wells were located to intercept flow vectors downgradient 
away from the WIPP shafts area based on current density corrected 
potentiometric surfaces (Figure L-9). Based on natural contours of the 
potentiometric surface (Figure L-9) the selected well placement locations are 
downgradient of the general flow direction from the shaft area." 

Attachment L, Section L-3b Added "suggests• 

Attachment L, Section L-3b Deleted "of contaminant migration throughout the Culebra to the Land 
Withdrawal Act boundary suggests" 

Attachment L, Section L-3b Added "from the Waste Handling Shaft to the LWA boundary" 

Attachment L, Section L-3b Added "." After "years" 

Attachment L, Section L-3b Deleted "i f, under worst case conditions," 

Attachment L, Section l-3b Added "This assumes conditions where" 

Attachment L, Section L-3b Deleted "could" 

Attachment L, Section L-3b Added "(post closure) to the Culebra via the sealed shafts" 

Attachment L, Section L-3b Deleted "If contaminants were to migrate from the disposal facility, they would 
be detected by the DMP wells located midway between the shafts and LWA 
such that samples from wells could detect these contaminants long before they 
could reach the LWA boundary." 

Attachment L, Section L-3b Added "for the Culebra" 

Attachment L, Section L-3b Deleted "s" on "suggests" 
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Attachment L, Section L-3b Deleted "Recent (December 1996)" 

Attachment L, Section L-3b Changed "potentiometric" to "Potentiometric" 

Attachment L, Section L-3b Added ". The wells used for measuring the potentiometric surface of the 
Culebra are measured monthly and listed in Table L-4. " 

Attachment L, Section L-3b Deleted "(Figure L-9) . WQSP-4, WQSP-5, and WQSP-6 have been located 
downgradient of the waste emplacement areas accord ing to present-day 
adjusted potentiometric surfaces. 

Potentiometric surfaces that have not been corrected for density differences 
and that contain transient rel ics of previous pumping-drawdown events do not 
reflect accurate natural ground-water flow directions and should not be used to 
assess the adequacy of ground-water monitoring locations. Previous 
potentiometric surface maps showing a potentiometric low and hydrologic 
gradient toward the area between WQSP-3 and WQSP-4 had not been 
adjusted to freshwater head equivalents, and had also been influenced by the 
long-term pumping at well H-19. Hence, some historic maps may not represent 
natural Culebra flow directions or gradients, and appropriateness of the RCRA 
monitoring network cannot be definitively evaluated using these data ." 

Attachment L, Section L-3b(1) Changed section heading from "DMP Well Construction Specification" to 
"Detection Monitoring Well Construction Specification" 

Attachment L, Section L-3b(1 )(i) Deleted section heading 

Attachment L, Section L-3b(1 )(i) Added "Diagrams of the six DMP wells are shown in Figures L-7 through L-12 . 
Detailed descriptions of geology and construction methods may be found in 
DOE 1995." 

Attachment L, Section L-3b(1 )(i) Replaced "Well WQSP-1 was· with "The six WQSP Culebra wells were" 

Attachment L, Section L-3b( 1 )(i) Replaced "16" wi th "October 26" 

Attachment L, Section L-3b(1 )(i) Replaced ", to a" with ". The" 

Attachment L, Section L-3b(1 )(i) Replaced "737 ft (225m) bgs" with "each well is shown in Table L-5" 

Attachment L, Section L-3b(1)(i) Replaced "borehole was· with "wells were" 

Attachment L, Section L-3b(1 )(i) Deleted "extends 15ft (5 m)" 

Attachment L, Section L-3b(1 )(i) Replaced "unnamed lower member of the Rustler" with "Los Medafios as 
shown in Table L-5" 

Attachment L, Section L-3b(1 )(i) Replaced "well was" with "wells were" 

Attachment L, Section L-3b(1 )(i) Replaced "a depth of 693 ft (211 m) bgs using" with "the top of the Culebra 
using" 

Attachment L, Section L-3b(1)(i) Deleted " The interval from 693 to 737 ft (225 to 211 m) bgs {the total depth) 
was drilled using air mist with a foaming agent as the drilling fluid. WQSP-1 was 
drilled to 695.6 ft (212m) bgs using" 

Attachment L,' Section L-3b(1)(i) Added "and" 

Attachment L, Section L-3b(1 )(i) Replaced "and was" with ". The wells were then· 

Attachment L, Section L-3b(1 )(i ) Deleted "from 695.6 to 737ft (212 to 225m) bgs" 

Attachment L, Section L-3b(1 )(i) Deleted "-" after 'in ." 

Attachment L, Section L-3b(1 )(i) Added "to total depth" 

Attachment L, Section L-3b(1 )(i) Added "See Table L-5 for the drilling and coring intervals for each well. " 

Attachment L, Section L-3b(1 )(i) Replaced "WQSP-1 was" with "WQSP wells were" 
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Attachment L, Section L-3b(1 )(i) Replaced space with • -" 

Attachment L, Section L-3b(1 )(i) Replaced "WQSP-1 was" with "After reaming, wells were 

Attachment L, Section L-3b(1 )(i) Replaced "737ft (224.6 m) bgs" with "total depth" 

Attachment L, Section L-3b(1 )(i) Replaced "from 702 to 727ft (214 to 222m) bgs" with "as shown in Table L-5" 

Attachment L, Section L-3b(1 )(i) Deleted "from 640 to 651 ft ( 195 to 198 m) bgs" 

Attachment L, Section L-3b(1 )(i) Replaced "from 651 to 737ft (198 to 225m) bgs." with "as indicated in Table L-
5." 

Attachment L, Section L-3b(1 )(i) Deleted "Based on core log results, the Culebra is located from 699 to 722 ft 
(213 to 220m) bgs (see Figure L-10)." 

Attachment L, Section L-3b(1 )(ii) Deleted section 

Attachment L, Section L-3b(1 )(iii) Deleted section 

Attachment L, Section L-3b(1 )(iv) Deleted section 

Attachment L, Section L-3b(1 )(v) Deleted section 

Attachment L, Section L-3b(1 )(vi) Deleted section 

Attachment L, Section L-4a Deleted "The seven RCRA monitoring wells have been sampled on a 
semiannual basis since their installation in 1995 to establish background 
ground-water quality in accordance with 20.4.1.500 NMAC (incorporating 40 
CFR §§264.97 and 264.98). This has included at least two full rounds of 
20.4.1.500 NMAC (Incorporating 40 CFR §264) Appendix IX analysis for 
samples from each of the proposed RCRA detection monitoring wells . In 
addition, ground-water samples were collected from the DMP wells (from March 
1997 until waste emplacement) at a frequency of four sample replicates 
collected semiannually from each well for the indicator parameters of pH, 
specific conductance (SC). total organic carbon (TOC). and total organic 
halogen (TOX) to further establish background ground-water quality until 
detection monitoring in accordance with 20.4.1.500 NMAC (incorporating 40 
CFR §264.98) becomes applicable. A total of four rounds of Appendix IX 
analysis will be conducted for samples from each well for use in background 
ground-water quality determinations. 

Detection monitoring will start when the Permittees emplace waste and 
continue through the post-closure phase as required by 20.4.1.500 NMAC 
(incorporating 40 CFR §264.90[c)). During detection monitoring, one sample 
and one sample duplicate will be collected semiannually from each well in the 
RCRA detection monitoring network. As shown in Table L-2, the DMP will 
continue to collect ground-water quality samples for all seven wells on a 
semiannual basis during the life of the DMP. 20.4.1. 500 NMAC (incorporating 
40 CFR §264.97(g][2]) provides that an alternate sampling frequency to that 
provided in 20.4.1.500 NMAC (incorporating 40 CFR §264 .98) may be 
proposed by the Permittees. Given the nature and rate of ground-water flow in 
the area surrounding WIPP, collecting and analyzing one sample semiannually 
will be protective of human health and the environment because any hazardous 
constituent leaving the underground disposal facility will not have the potential 
to migrate beyond the ground-water monitoring network in a one-year time 
frame. Ground-water flow characteristics are presented in detail in Addendum 
L 1, Section L 1-2a of the Amended Renewal Application (DOE, 2009)." 

Attachment L, Section L-4a Replaced "seven DMP wells" with "six DMWs" 

Attachment L, Section L-4a Replaced "DMP well" with "DMW" 

Attachment L, Section L-4a Added "annual " 

Attachment L, Section L-4a Replaced "other existing WQSP well sites" with "WLMP wells" 
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Attachment L, Section L-4a Replaced "to supplement the area water-level database and to help define 
regional changes in ground-water flow directions and gradients" with "when 
accessible" 

Attachment L, Section L-4a Replaced "RCRA DMP" with "DMW" 

Attachment L, Section L-4a Added "sampling" 

Attachment L, Section L-4a Deleted "If any change occurs which could affect the ability of the DMP to fulfill 
the requ irements of 20.4.1.500 NMAC (incorporating 40 CFR §264 Subpart F) , 
the Permittees shall promptly notify NMED in writing and apply for a permit 
modification , if appropriate." 

Attachment L, Section L-4b Added "and Hazardous Constituents" to section heading 

Attachment L, Section L-4b Replaced "analytes of interest" with "parameters listed in Part 5, Table 5.4.a 
and hazardous constituents listed in Part 5, Table 5.4.b are" 

Attachment L, Section L-4b Replaced "to establish" with "as part of the DMP." 

Attachment L, Section L-4b Deleted "background ground-water quality prior to emplacement of waste 
include all indicator parameters and all other parameters listed in 20.4. 1.500 
NMAC (incorporating 40 CFR §264) Appendix IX. Field measurements of pH , 
SC, temperature, chloride, Eh , total iron, and alkalinity are also measured 
during background sampling ." 

"The DMP was initiated upon waste emplacement, at which time the 
semiannual samples will be analyzed for the parameters listed in Table L-3. 
Parameters to be analyzed by the contract laboratory such as specific 
conductance, total dissolved solids, total suspended solids, density, pH, total 
organic carbon , and total organic halogens were included as indicator 
parameters because of their universal commonality to ground water. 
Parameters such as chloride, alkalin ity, calcium , magnesium, and potassium 
were included as matrix-specific general indicator parameters. Calcium , 
magnesium, potassium, ch loride, and iron may be deleted during detection 
monitoring, with prior approval of NMED. Organic and inorganic compounds on 
the right hand side of Table L-3 were chosen because they will occur in the 
waste to be disposed at the WIPP facility." 

Attachment L, Section L-4b Replaced "parameters" with "hazardous constituents" 

Attachment L, Section L-4b Replaced "the tentatively identified compound (TIC) process specified in the 
Waste Analysis Plan, Permit Attachment C" with "changes to the list of 
hazardous waste numbers authorized for disposal at the WIPP facility." 

Attachment L, Section L-4b Replaced "compounds" with "hazardous constituents" 

Attachment L, Section L-4b Replaced "DMP list" with "Part 5, Table 5.4.b" 

Attachment L, Section L-4b Added "(e.g., hazardous constituent not in 40 CFR §264 Appendix IX)" 

Attachment L, Section L-4c Replaced "well" with "DMW" 

Attachment L, Section L-4c Replaced "DMP analytical suite" with "parameters and hazardous constituents 
in Part 5, Tables 5.4.a and 5.4.b" 

Attachment L, Section L-4c(1 ) Replaced "is a subprogram of the DMP. The quality assurance activities of the 
WLMP are in strict accordance with WP 13-1, and the quality assurance 
implementing procedure specific to ~round-water surface elevation monitoring 
is WIPP Procedure WP 02-EM1 014 . Current versions of both WP 13-1 and 
WP 02-EM1014 are maintained in the WIPP Operating Record. with "activities 
are conducted in accordance with the WIPP facility SOPs listed in Table L-3." 

Attachment L, Section L-4c(1) Deleted footnote 2 

"
2WP 02-EM1 014 "Groundwater Level Measurements" is a technical procedure 

that specifies the steps followed by Environmental Monitoring (EM) personnel 
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for making manual ground-water level measurements in ground-water wells in 
the vicinity of the WIPP facility. The procedure provides general instructions 
including prerequisites, safety precautions. performance frequency, quality 
assurance, and records. Specific instructions are included for using the water 
level measurement electrical conductance probe and data management." 

Attachment L, Section L-4c(1) Deleted "Ground-water surface elevation monitoring is in progress now and will 
continue through the post-closure care period specified in Permit Part 7. This 
section of the plan addresses the activities of the WLMP during the 
preoperational and operational phases ofWIPP. 

Collection of ground-water surface elevation data is required by 20.4.1 .500 
NMAC (incorporating 40 CFR §264.97(f)). These data also provide 

Data collection as required by the Envi ronmental Monitoring Plan. 

A means to fulfill commitments made in the Final Environmental Impact 
Statement (FEIS). 

A means to comply with future ground-water inventory and monitoring 
regulations. 

Input for making land use decisions, (i.e. , designing long-term active and 
passive institutional controls for the site) . 

Assistance in understanding any changes to readings from the water-pressure 
transducers installed in each of the shafts to monitor water conditions behind 
the liners. 

An understanding of whether or not the horizontal and vertical gradients of flow 
are changing over time. 

The objective of the WLMP is to extend the documented record of ground-water 
surface elevation fluctuations in the Culebra and Magenta members of the 
Rustler in the vicinity of the WIPP facility and to meet the requirements of 
20.4.1 .500 NMAC (incorporating 40 CFR §264 .97(f)) . Ground-water surface 
elevation data will be collected from each well of the RCRA DMP. Ground-water 
surface elevation data will also be collected from other Culebra wells. as well as 
monitoring wells completed in other water-bearing zones overlying and 
underlying the WIPP repository horizon (see Figure L-18) when access to those 
zones is possible. This includes, but is not limited to, the Bell Canyon, the 
Forty-niner, the contact zone between the Rustler and Salado, and the Dewey 
Lake." 

Attachment L, Section L-4c(1) Added "Groundwater surface elevation measurements will be taken monthly at 
each of the six DMWs and prior to the annual sam piing event. Additionally, • 

Attachment L, Section L-4c(1) Changed "G" to "g" in •Groundwater" 

Attachment L, Section L-4c(1) Replaced "at least one accessible completed interval at each available well 
pad" with "the other Culebra wells as listed in Table L-4 ," 

Attachment L, Section L-4c(1) Added "when accessible• 

Attachment L. Section L-4c(1) Deleted "At well pads with two or more wells completed in the same interval, 
quarterly measurements will be taken in the redundant wells (" 

Attachment L, Section L-4c(1) Changed "well to "Well" 

Attachment L. Section L-4c(1) Replaced "18" with "14" to read "L-14" 

Attachment L, Section L-4c(1) Deleted ")" 

Attachment L, Section L-4c(1) Deleted "Ground-water surface elevation measurements will be taken monthly 
at each of the seven DMP wells, as well as prior to each sampling event." 

Attachment L, Section L-4c(1 ) Replaced "report" with "Annual Culebra Groundwater Report" 

Attachment L, Section L-4c(1) Replaced "may" with "will be evaluated to determine if they" 

Attachment L, Section L-4c(1) Replaced "DMP well" with "DMW'' 
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Attachment L, Section L-4c(1) Added "c" to end of "Section L-5" 

Attachment L, Section L-4c(1) Added "the" 

Attachment L, Section L-4c(1) Added "facility" 

Attachment L, Section L-4c(1) Deleted "both vertically in well bores and areally from well to well" 

Attachment L, Section L-4c(1) Deleted "at WIPP" 

Attachment L, Section L-4c(1) Added "Culebra groundwater" 

Attachment L, Section L-4c(1) Replaced "bores" with "s listed in Table L-4" 

Attachment L, Section L-4c(1) Added "d" to "measure" 

Attachment L, Section L-4c(1) Deleted "When both of these parameters are known, equivalent freshwater 
heads will be calculated. The concept of freshwater head is discussed in 
Lusczynski (1961) . 

A discussion explaining the calculation of freshwater heads from mid-formation 
depth at WIPP can be found in Haug, et al. (1987) . Freshwater heads are 
useful in identifying hydraulic gradients in aquifers of variable density such as 
those existing at the WIPP site. Freshwater head at a given point is defined as 
the height of a column of freshwater that wil l balance the existing pressure at 
that point (Lusczynski, 1961 )." 

Attachment L, Section L-4c(1) Replaced "ground-" with "Culebra" 

Attachment L, Section L-4c(1) Replaced "g" with "y" 

Attachment L, Section L-4c(1) Replaced "pressure" with "length of freshwater head" 

Attachment L, Section L-4c(1) Replaced "p" with "y" 

Attachment L, Section L-4c(1) Added "ratio of borehole fluid density to density of fresh water" 

Attachment L, Section L -4c( 1) Replaced "g" with "p" 

Attachment L, Section L-4c(1) Replaced "density (expressed as specific gravity)." With "specific gravity." 

Attachment L, Section L-4c(1) Added "Density measurements are made annually. Density for the DMWs will 
be expressed as specific gravity as measured in the field during sampling 
events using a hydrometer. Freshwater head for other Culebra wells will be 
calculated as described above from fluid density measurements obtained using 
pressure transducers. 

Attachment L, Section L-4c(1 )(i) Replaced "When using an electrical conductance probe, the depth to water will 
be determined by reading the appropriate measurement markings on the 
embossed measuring tape when the alarm is activated at the surface. WIPP 
Procedure WP 02-EM1014 specifies" with "An SOP will be used when making 
water-level measurements for this program. The SOP will specify" 

Attachment L, Section L-4c(1 )(i) Added ", and provide general instructions including prerequisites, safety 
precautions, performance frequency, quality assurance, data management, and 
records" 

Attachment L, Section L-4c(1 }(i) Deleted "A current revision of this procedure will be maintained in the WlPP 
Operating Record ." 

Attachment L, Section L-4c(1 )(ii) Deleted "All" 

Attachment L, Section L-4c(1 )(ii) Changed "incoming" to "Incoming" 

Attachment L, Section L-4c(1 )(ii) Deleted "timely" 

Attachment L, Section L-4c(1 )(ii) Replaced "to" with "that" 

Attachment L, Section L-4c(1 )(ii) Replaced "assure" with "ensures" 

A-17 



Affected Permit Section Explanation of Change 

Attachment L, Section L-4c(1 )(ii) Replaced "i.e." with "e.g." 

Attachment L, Section L-4c(1 )(ii) Replaced "guidelines outlined in WIPP Procedures WP 02-EM3001 3 and WP 
02-EM10144

" with "applicable SOPs (see Table L-3)"" 

Attachment L, Section L -4c( 1 )(ii) Deleted footnotes 3 and 4 

"
3W P 02-EM3001 "Administrative Processes for Environmental Monitoring 

Programs" is a management control procedure to provide the administrative 
guidance to be used by Environmental Monitoring (EM) personnel to maintain 
quality control (QC) associated with EM sampling activities and to assure that 
data acquired under the WIPP Environmental Monitoring Program are valid. 
The precautions and limitations portion of this procedure assure that only 
qualified personnel acquire samples under the EM program, that cross 
contamination of sampling equipment is prevented, and that sample hold times 
are not exceeded. The Performance portion of the procedure provides step-by-
step instructions for Quality Assurance/Quality Control (QA/QC) 
implementation, the use of data sheets and sample tracking logbooks, sample 
tacking from collection to submittal, and actions to take if sample results 
indicate the potential for exceeding a regulatory limit. 
4W P 02-EM1014 "Groundwater Level Measurement", is a technical procedure 
which lists the equipment required and the operational checks necessary to 
perform groundwater level measurements. Th is procedure as well as WP 02-
EM3001 also provides information on performing validation and verification of 
laboratory data." 

Attachment L, Section L-4c(1 )(ii) Deleted "Current copies of these procedures are maintained within the WIPP 
Operating Record." 

Attachment L, Section L-4c(1 )(ii) Replaced "will" with "program" 

Attachment L, Section L-4c(1 )(ii) Added "s" to "calculate" 

Attachment L, Section L-4c(1)(ii) Replaced "will also adjust" with "program adjusts" 

Attachment L, Section L-4c(1 )(ii) Deleted "The data contained on the computerized work sheet will be translated 
into a database file . A printout will be made of the database file. The data each 
month will then be compiled into report format and transmitted to the 
appropriate agencies as requested by the Permittees " 

Attachment L, Section L-4c(1 )(ii) Replaced "all" with "the" 

Attachment L. Section L-4c(1 )(ii) Added "in Table L-4" 

Attachment L, Section L-4c(1)(ii) Replaced "one month after data are collected" with "by May 31 and November 
30" 

Attachment L, Section L -4c( 1 )(ii) Added "Semi-annual groundwater reports will also include annotated 
hydrographs and trend analysis." 

Attachment L, Section L-4c(1)(ii) Deleted "A computerized database file will be maintained for all ground-water 
surface elevation data. Monthly and quarterly data will be appended into a 
yearly file. Upon verification that the yearly database is free of errors, it will be 
appended into the project database file. A printed copy of the current project 
database (through December of the preceding year) will be kept in the 
Environment, Safety and Health Department (ES&H) EM fire-resistant storage 
area." 

Attachment L, Section L-4c(2) (i) Deleted "The water-bearing units at WIPP are highly variable in their ability to 
yield water to monitoring wells. The Culebra, the most transmissive hydrologic 
unit in the WIPP area, exhibits transmissivities that range many orders of 
magnitude across the site area and is the primary focus of the DMP." 

Attachment L, Section L-4c(2)(i) Replaced "seven new DMP wells" with "six DMWs" 

Attachment L, Section L-4c(2)(i) Deleted "The wells used for ground-water quality sampling vary in yield, depth, 
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and pumping lift. These factors affect the duration of pumping as well as the 
equipment required at each well." 

Attachment L, Section L-4c(2)(i) Replaced "DMP wells will be" with "DMWs are" 

Attachment L, Section L-4c(2)(i) Replaced "down hole" and "down-hole" 

Attachment L, Section L-4c(2)(i) Replaced "will be" with "are" 

Attachment L, Section L-4c(2)(i) Deleted "The electronic flow controller allows personnel collecting samples to 
control the rate of discharge during well purging to minimize the potential for 
loss of volatiles from the sample." 

Attachment L, Section L-4c(2)(i) Replaced "a minimum of' with "no more than" 

Attachment L, Section L-4c(2)(i) Added "or until field parameters have stabilized, whichever occurs first. " 

Attachment L, Section L-4c(2){i) Deleted "at a rate that will minimize the agitation of recharge water. This will be 
accomplished by monitoring formation pressure and matching the rate of 
discharge from the well as nearly as possible to the rate of recharge to the well. 
WIPP Procedure WP 02-EM1 0025 specifies the methods used for controlling 
flow rates and monitoring formation pressure. A current version of this 
document will be maintained in the WIPP Operating Record ." 

Attachment L, Section L-4c(2){i) Deleted footnote 5 

"
5 WP 02-EM1002 "Electric Submersible Pump Monitoring System Installation 

and Operation" is a technical procedure that provides step-by-step instructions 
for acquiring ground-water samples using electric submersible pumps (ESPs). 
The procedure addresses the equipment in general, lists precautions and 
limitations which assure that only qualified individuals operate the equipment, 
prerequisite actions which assure the correct installation and operation. The 
procedure details how to install the various subsystems such as the surface 
discharge and pressure monitoring system and the pressure monitoring bubbler 
and how to start up and shut down the ESP." 

Attachment L, Section L-4c(2)(i) Replaced "requirements will be used" with "will be performed in accordance with 
an SOP" 

Attachment L, Section L-4c(2)(i) Replaced "DMP wells will be" with "DMWs are" 

Attachment L, Section L-4c{2){i) Deleted "Details of well construction are presented in Section L-3b{1) ." 

Attachment L, Section L-4c{2){i) Replaced "will be" with "is" 

Attachment L, Section L-4c{2){i) Deleted "will" 

Attachment L, Section L-4c(2){i) Added "s" to "take" 

Attachment L, Section L-4c(2)(i) Deleted "Teflon®. 

Attachment L, Section L-4c(2)(i) Replaced "will also be" with ·is" 

Attachment L, Section L-4c{2)(i) Added "The sampling line is manufactured from a chemically inert material." 

Attachment L, Section L-4c(2)(i) Deleted "Flow through the pipe will be regulated on the surface by a flow control 
valve and/or variable speed drive controller. " 

Attachment L, Section L-4c(2)(i) Replaced "will be" with "is" 

Attachment L, Section L-4c{2)(i) Replaced "will be" with "is" 

Attachment L, Section L-4c(2){i) Deleted "Teflon®" 

Attachment L, Section L-4c(2)(i) Replaced "will be" with "is" 

Attachment L, Section L-4c(2)(i) Deleted "Teflon®. 

Attachment L, Section L-4c(2){i) Replaced "will be" with "is" 
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Attachment L, Section L-4c(2)(i) Replaced "will be" with "is" 

Attachment L, Section L-4c(2)(i) Deleted section on Pressure Monitoring Systems 

Attachment L, Section L-4c(2)(i) Deleted section on Sampling Overview 

Attachment L, Section L-4c(2)(ii) Added '" SOP for serial sampling will provide criteria for determining when a 
final sample should be taken." 

Attachment L. Section L-4c(2)(ii) Deleted "will consider a serial sample representative of undisturbed ground 
water when the majority of field indicator parameter measurements have 
stabilized within ±5 percent of the average of analytical results for the field 
indicator parameter from the background ground-water quality for each DMP 
well. Nonstabilization of one or two field indicator parameters attributable to 
matrix interferences, instrument drift, or other unforeseen reasons will not 
preclude the collection of final samples, provided the volume of purged water 
exceeds three well bore volumes." 

Attachment L, Section L-4c(2)(ii) Added "Each DMW will be purged to no more than three well bore volumes, or 
until field parameters stabilize, whichever occurs first. Well stabilization occurs 
when the field-analyzed parameters are within~ 5% of three consecutive 
measurements. A well bore volume is defined as the volume of water from 
static water level to the bottom of the well sump. Serial samples will be 
analyzed in the mobile field laboratory for field indicator parameters ." 

Attachment L, Section L-4c(2)(i i) Deleted "report, in the operating record, any final samples collected when field 
indicator parameters were not stabilized, and will" 

Attachment L, Section L-4c(2)(ii) Added "and place that explanation in the WIPP Operating Record" 

Attachment L, Section L-4c(2)(ii) Replaced "Team Leader (see Section L-7)" with "Permittees" 

Attachment L, Section L-4c(2)(ii) Deleted "chloride, divalent cations (hardness), alkalinity , total iron ," 

Attachment L, Section L-4c(2)(ii) Deleted "Eh" 

Attachment L. Section L-4c(2)(ii) Deleted "Protocols for collection of serial samples are specified in WIPP 
Procedure WP 02-EM1 0066

. Analysis of serial samples are specified in WIPP 
Procedure WP 02-EM1 005 7 Current versions of these procedures will be 
maintained in the WIPP Operating Record." 

Attachment L, Section L-4c(2)(ii) Replaced "Eh" with "specific conductance" 

Attachment L, Section L-4c(2)(ii) Deleted footnotes 6 and 7 

"
6WP 02-EM1006 "Final Sample and Serial Sample Collection" is a technical 

procedure that provides step-by-step instructions for acquiring ground-water 
samples from the WQSP wells and from privately-owned wells in the vicinity of 
WlPP. The procedure addresses the equipment in general, lists precautions 
and limitations which assure that only qualified individuals operate the 
equipment, and prerequisite actions which assure the data quality. The 
procedure addresses collection of samples from private wells, collection of 
serial ground-water samples, the collection of final samples for submittal to the 
laboratory, and data review by the monitoring task leader." 

•
7WP 02-EM1005 "Groundwater Serial Sample Analysis" is a technical 
procedure that provides step-by-step instructions for on site analysis of ground 
water to determine ground-water stability prior to the collection of final samples 
for analysis. The procedure addresses the equipment in general , lists 
precautions and limitations which assure that only qualified individuals operate 
the equipment, prerequisite actions which assure data quality. The procedure 
addresses the field measurement of Eh , pH, temperature, specific gravity, 
specific conductance, alkal inity, chloride, divalent cation , and total iron as 
indicators of ground-water stability.· 

Attachment L, Section L-4c(2)(ii) Deleted "Teflon®.' 
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Attachment L, Section L-4c(2)(ii) Deleted "The iron, divalent cation, chloride, alkalinity" 

Attachment L, Section L-4c(2)(ii) Changed "specific" to "Specific" 

Attachment L, Section L-4c(2)(ii) Deleted "Teflon®" 

Attachment L, Section L-4c(2)(ii) Added ", that are certified clean by the laboratory," 

Attachment L, Section L-4c(2)(ii) Deleted "Teflon®" 

Attachment L, Section L-4c(2)(ii) Deleted "Serial sampling water collected for solute and specific conductance 
determinations will be filtered through a 0.45 micrometers (f.Jm) membrane filter 
using a stainless steel, in-line filter holder." 

Attachment L, Section L-4c(2)(ii) Replaced "Filtered water will be used to rinse the sample bottle prior to serial 
sample collection." with "Serial samples collected in laboratory-certified clean 
containers do not require rinsing prior to sample collection." 

Attachment L, Section L-4c(2)(ii) Replaced "Eh" with "specific conductance" 

Attachment L, Section L-4c(2)(ii) Replaced "The filtered sample collected for solute analyses will be immediately 
analyzed for iron and alkalinity because these two solution parameters are 
extremely sensitive to changes in the ambient water-sample pressure and 
temperature. A sample and duplicate of filtered water will be collected and 
analyzed for solute parameters (alkalinity, chloride, divalent cations, and iron)." 
with "Samples collected will immediately be analyzed for pH and specific 
conductance (SC) as these parameters are most sensitive to changes in 
ambient temperature." 

Attachment L, Section L-4c(2)(ii) Replaced "Eh" with "specific conductance" 

Attachment L, Section L-4c(2)(ii) Deleted "Samples to be analyzed for chloride and divalent cations (after 
preservation with nitric acid and stored at 4 oc) may be stored for one week 
prior to analysis with confidence that the analytical results will not be altered." 

Attachment L, Section L-4c(2)(ii) Replaced "WIPP Procedure WP 02-EM1006" with "Standard Operating 
Procedures (see Table L-3)" 

Attachment L, Section L-4c(2)(ii) Added "and analysis" 

Attachment L, Section L-4c(2)(ii) Deleted "WIPP Procedure WP 02-EM1005 defines the protocols for serial 
sample analysis. Current versions of these procedures will be maintained in the 
WIPP Operating Record. 

During the first two years of DMP well serial sampling, the first sample will be 
analyzed as soon as possible after the pump is turned on and daily thereafter 
for a period of four days or until the field indicator parameters (chloride, divalent 
cations, alkalinity, and iron) stabilize. pH and SC will be continually monitored 
by using a flow cell with ion-specific electrodes and a real-time readout. When 
detection monitoring begins, the serial sampling process may be modified and 
the decision to collect final samples would then be based on the number of well 
bore volumes purged and results of the analysis of chloride, temperature, 
specific gravity, pH , and SC. Removal of serial sampling from the DMP will be 
accomplished through a permit modification and a modification to this plan." 

Attachment L, Section L-4c(2)(iii} Replaced "4" with "6" to read "L-6" 

Attachment L, Section L-4c(2)(iii) Deleted "Non-dedicated sample collection lines from the well head to the 
sample collection area will be discarded after each use." 

Attachment L, Section L-4c(2)(iii) Added "in accordance with SOPs" 

Attachment L, Section L-4c(2)(iii) Deleted "with two gallons of fresh water, then rinsed with five gallons of 5 
percent nitric acid solution and rinsed with five gallons of Dl water" 

Attachment L, Section L-4c(2)(iii) Moved "blank" after "rinsate" 

Attachment L, Section L-4c(2)(iii) Replaced "decontamination" with "cleanliness" 
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Attachment L, Section L-4c(2)(iii) Deleted "Teflon®.. 

Attachment L, Section L-4c(2)(iii) Deleted "branching from the main sample line" 

Attachment L, Section L-4c(2)(iii) Replaced "procedures, assure that" with "SOPs (see Table L-3) define how" 

Attachment L, Section L-4c(2)(iii) Deleted ". WIPP Procedure WP 02-EM 1006 defines the requirements for 
collection of final samples" 

Attachment L, Section L-4c(2)(iii) Deleted "A current version of th is procedure will be maintained in the WIPP 
Operating Record ." 

Attachment L, Section L-4c(2)(iii) Replaced "4" with "6" to read "L-6" 

Attachment L, Section L-4c(2)(i ii) Deleted "Standard Operating Procedures (" and "]" 

Attachment L, Section L-4c(2)(iii) Replaced "procedures" with "SOPs" 

Attachment L, Section L-4c(2)(iii) Deleted "contract" 

Attachment L, Section L-4c(2)(iii) Deleted "Before the final sample is taken, all plastic and glass containers will be 
rinsed with the pumped ground water, either filtered or unfiltered, dependent 
upon analysis protocol. When the rinsing procedure is completed the final 
sample will be collected." 

Attachment L, Section L-4c(2)(iii) Replaced "contract" with "the analytical" 

Attachment L, Section L-4c(2)(iii) Replaced "general chemistry, radionuclides, metals, and selected VOCs that 
are specific to the waste anticipated to arrive at WIPP ." with "parameters and 
hazardous constituents specified in Part 5, Tables 5.4.a and 5.4.b. " 

Attachment L, Section L-4c(2)(iii ) Deleted "Table L-3 presents the specific analytes for the DMP." 

Attachment L, Section L-4c(2)(iii) Added "Project" 

Attachment L, Section L-4c(2)(iii) Replaced "as· with "when" 

Attachment L, Section L-4c(2)(iii) Deleted "by the Permittees or NMED" 

Attachment L, Section L-4c(2)(iii) Deleted "Resulting " 

Attachment L, Section L-4c(2)(iii) Changed "wastes" to "Wastes" 

Attachment L, Section L-4c(2)(iii) Added "resulting from the sampling and field analysis of groundwater'' 

Attachment L, Section L-4c(2)(iii) Replaced "Procedure WP 02-RC.01 3
." with "SOPs (see Table L-3). " 

Attachment L, Section L-4c(2)(iii) Deleted "A current version of this procedure will be maintained in the WIPP 
Operating Record." 

Attachment L, Section L-4c(2)(iii) Deleted footnote 8 

"
8WP 02-RC.01 "Site-Generated , Non-Radioactive Hazardous Waste 

Management Plan· is a step-by-step procedure that defines site-generate non-
radioactive hazardous waste (SGNRHW) and lists responsibilities of waste 
management organizations including the generator, waste handlers, sampling 
personnel , safety personnel. and compliance personnel. In addition, the 
procedure defines training requirements, container marking requirements, spill 
response, and fist prohibitions. A Section of the procedure is focused on waste 
management practices including the management in satellite accumulation 
areas, the hazardous waste staging area for materials awaiting analysis , the 
establishment of accumulation times, and hazardous waste disposal." 

Attachment L, Section L-4c(2)(iv) Deleted "with either high purity hydrochloric acid, nitric acid, or sulfuric acid 
(U L TREX or equivalent), depending upon the standard method of treatment 
required for the particular parameter suite or" 

Attachment L, Section L-4c(2)(iv) Replaced "contract" with "the analytical" 
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Attachment L, Section L-4c(2)(iv) Deleted "SOPs (see Table L-4)" 

Attachment L, Section L-4c(2)(iv) Replaced "contract" with "analytical" 

Attachment L, Section L-4c(2)(iv) Deleted "use procedures that" 

Attachment L, Section L-4c(2)(iv) Deleted "and" 

Attachment L, Section L-4c(2)(iv) Added ", and the shipping requirements" 

Attachment L, Section L-4c(2)(iv) Replaced "if with "when" 

Attachment L, Section L-4c(2)(iv) Added "WIPP SOPs (see Table L-3) provide instructions to ensure proper 
sample preservation and shipping." 

Attachment L, Section L-4c(2)(iv) Added "the" 

Attachment L, Section L-4c(2)(iv) Replaced "will use" with "facility uses" 

Attachment L, Section L-4c(2)(iv) Replaced "(CofC) Forms and" with"/" 

Attachment L, Section L-4c(2)(iv) Replaced "(RFA) Forms" with "(CofC/RFA) forms" 

Attachment L, Section L-4c(2)(iv) Replaced "parameters" with "analytes" 

Attachment L, Section L-4c(2)(iv) Replaced "Procedure WP 02-EM3001" with "SOPs (see Table L-3)" 

Attachment L, Section L-4c(2)(iv) Deleted "s" from "provides" 

Attachment L, Section L-4c(2)(iv) Deleted "A current revision of this procedure will be maintained within the WIPP 
Operating Record. 

Insulated shipping containers packaged with crushed ice or reusable ice packs 
will be used to keep the samples cool during transport to the contract 
laboratory. Holding times for specific analytical parameters require samples to 
be shipped by express air freight. The coolers will be packaged to meet 
Department of Transportation and International Air Transportation Association 
commercial carrier regulations. " 

Attachment L, Section L-4c(2)(v) Deleted "EM" 

Attachment L, Section L-4c(2)(v) Replaced "Procedure WP 02-EM3001" with "facility SOPs see (Table L-3)" 

Attachment L, Section L-4c(2)(v) Deleted "These procedures will be strictly followed throughout the course of 
each sample collection and analysis event. A current revision of this procedure 
will be maintained in the WIPP Operating Record." 

Attachment L, Section L-4c(2)(v) Deleted "will" 

Attachment L, Section L-4c(2)(v) Replaced "log books" with "data" 

Attachment L, Section L-4c(2)(v) Replaced "request for analysis/chain of custody (RFA and CofC" and ")"with 
"CofC/RFA" 

Attachment L, Section L-4c(2)(v) Replaced "The forms are briefly defined in the following subsections. with "An 
example form is shown in Figure L-13." 

Attachment L, Section L-4c(2)(v) AI! sample documentation will be completed for each sample and reviewed by 
the Team Leader or his/her designee for completeness and accuracy." 

Attachment L, Section L-4c(2)(v) Deleted "The Team Leader (see Section L-7) will assign the numbers prior to 
sample collection." 

Attachment L, Section L-4c(2)(v) Deleted "permanent ," 

Attachment L, Section L-4c(2)(v) Replaced "The" with "For example," 

Attachment L, Section L-4c(2)(v) Replaced "will be" with "that are" 

Attachment L, Section L-4c(2)(v) Deleted "that" 

A-23 



Affected Permit Section Explanation of Change 

Attachment L, Section L-4c(2)(v) Changed subeading from "Sample Tracking Logbook" to "Sample Identification 
and Tracking" 

Attachment L, Section L-4c(2)(v) Deleted "A" 

Attachment L, Section L-4c(2)(v) Changed "sample" to "Sample" 

Attachment L, Section L-4c(2)(v) Replaced "logbook (STLB) form will be completed for each sample collected." 
with "information will be completed for each sample collected." 

Attachment L, Section L-4c(2)(v) Replaced "STLB will" with "sample tracking information" 

Attachment L, Section L-4c(2)(v) Added "s" to "include" 

Attachment L, Section L-4c(2)(v) Replaced "C of C" with "CofC/RFA form " 

Attachment L, Section L-4c(2)(v) Deleted "RFA No.;" 

Attachment L, Section L-4c(2)(v) Replaced "STLB" with "Sample tracking" 

Attachment L, Section L-4c(2)(v) Deleted "and checked by the Team Leader. When samples are shipped, the 
STLB will remain in the custody of the EM Section for sample tracking 
purposes." 

Attachment L, Section L-4c(2)(v) Added "Sample tracking is monitored and documented with the CofC/RFA form 
and the shipping airbill. Both of these documents are included in the data 
packets. Receipt at the laboratory may be monitored, if necessary, via the 
shipper's website tracking application. Samples are considered complete when 
a copy of the original CofC/RFA form is merged with the Field Lab copy of the 
same document." 

Attachment L, Section L-4c(2)(v) Changed subeading from "Request for Analysis and Chain of Custody" to 
"Chain of Custody and Request for Analysis" 

Attachment L, Section L-4c(2)(v) Deleted "n" from "An" 

Attachment L, Section L-4c(2)(v) Replaced "RFA and CofC" with "CofC/RFA" 

Attachment L, Section L-4c(2)(v) Deleted "An example of the RFA and CofC form is presented in Figures L-17a 
and L-17b." 

Attachment L, Section L-4c(2)(v) Replaced "RFA and CofC" with "CofC/RFA" 

Attachment L, Section L-4c(2)(v) Added "analytical" 

Attachment L, Section L-4c(2)(v) Replaced "RFA and CofC" with "CofC/RFA form" 

Attachment L, Section L-4c(2)(v) Replaced "RFA and CofC" with "CofCiRFA form" 

Attachment L, Section L-4c(2)(v) Replaced "Team Leader" with "Permittees" 

Attachment L, Section L-4c(2)(v) Replaced "RFA and CofC" with "CofC/RFA" 

Attachment L, Section L-4c(2)(v) Added "analytical " 

Attachment L, Section L-4c(3) Replaced "by a commercial laboratory " with "using" 

Attachment L, Section L-4c(3) Changed "Methods" to "methods" 

Attachment L, Section L-4c(3) Deleted "wil l be specified in procurement documents and will be" 

Attachment L, Section L-4c(3) Added "In Part 5," 

Attachment L, Section L-4c(3) Replaced "L-3" with "s 5.4.a and 5.4.b" 

Attachment L, Section L-4c(3) Added "and hazardous constituents" 

Attachment L, Section L-4c(3) Added "unless alternate methods or protocols are approved by the NMED" 

Attachment L, Section L-4c(3) Replaced "selected" with "analytical" 
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Attachment L, Section L-4c(3) Added "protocols such as" 

Attachment L, Section L-4c(3) Added "unless alternate methods or protocols are approved by the NMED" 

Attachment L, Section L-4c(3) Added "analytical" 

Attachment L, Section L-4c(3) Added "WIPP" 

Attachment L, Section L-4c(3) Changed "operating record" to Operating Record." 

Attachment L, Section L-4c(3) Added "." After "Record" 

Attachment L, Section L-4c(3) Deleted "and will be available for review upon request by NMED." 

Attachment L, Section L-4c(3) Replaced "WIPP repository" with "Culebra groundwater" 

Attachment L, Section L-4c(3) Replaced "Once the initial qualification criteria, as specified above, have been 
met, the Permittees will select a laboratory based upon competitive bid. The 
selected laboratory will perform analytical work for the Permittees for a 
predetermined period of time, as specified in the contract between the 
Permittees and the selected laboratory. As this period of performance comes to 
an end, a new laboratory selection/competitive bid process will be initiated by 
the Permittees. The same or a different laboratory may be selected for the new 
contract period ." with "The laboratory will maintain documentation of sample 
handling and custody, analytical results, and internal quality control (QC) data. 
Additionally, the laboratory will analyze QC samples in accordance with this 
plan and its own internal QC program for indicators of analytical accuracy and 
precision. Data generated outside of laboratory acceptance limits will trigger an 
evaluation and, if appropriate, corrective action as directed by the Permittees. 
The laboratory will report the results of the environmental sample and QC 
sample analyses and any necessary corrective actions that were performed. In 
the event that more than one analytical laboratory is used (e.g., for different 
analyses) , each one will have the responsibilities specified above." 

Attachment L, Seclion L-4c(3) Replaced "The" with "A copy of the laboratory" 

Attachment L, Section L-4c(3) Deleted "for the laboratory currently under contract" 

Attachment L, Section L-4c(3) Deleted "in a file" 

Attachment L. Section L-4c(3) Replaced "the operating record by the Permittees." with "WIPP facility files." 

Attachment L, Section L-4c(3) Added "by January 31 " 

Attachment L, Section L-4c(3) Replaced "on behalf of the Permittees by the Management and Operating 
Contractor (MOC) Environmental Monitoring (EM). Data validation results are 
documented on an Approval/Variation Request (ARNR) form (Procedure WP 
15-PC3041 ). If no discrepancies are found in the data, the AR/VR form will be 
signed and the approved box will be checked. If however, discrepancies are 
follnd, the ARNR form will be signed and the disapproved or approved-on-
condition box will be checked and the form will be returned to the team leader 
accompanied by an attached report discussing the data validation results, any 
anomalies, and resolutions. Copies of the data validation report will be 
distributed to the EM Manager, QA Manager, the Team Leader, and the 
Contract Administrator. Copies of the data validation report will be kept on file in 
the EM records section for review upon request by NMED." with "and reported 
in the Annual Culebra Groundwater Report and will be maintained in the WIPP 
facility Operating Record ." 

Attachment L, Section L-4d(1) Changed section heading "Sampling Equipment Calibration Requirements" to 
"Sampling and Groundwater Elevation Monitoring Equipment Calibration" 

Attachment L, Section L-4d(1) Deleted "the WQSP and" 
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Attachment L, Section L-4d(1) Replaced "maintenance administrative procedures specified below" with "SOPs" 

Attachment L, Section L-4d(1) Replaced "EM Section" with "Permittees" 

Attachment L, Section L-4d(1) Replaced ", in accordance with written procedures. The EM Section will also be 
responsible" with "and" 

Attachment L, Section L-4d(2) Replaced "Procedure WP 1 O-AD30299 A current revision of this procedure will 
be maintained in the WIPP Operating Record ." with "facility SOPs (see Table L-
3) ." 

Attachment L, Section L-4d(2) Deleted footnote 9 

"
9WP 10-AD3029 "Calibration and Control of Monitoring and Data Collection 

Equipment" provides the step-by-step protocols for the establishment and 
maintenance of a master database of monitoring and data collection (M&DC) 
equipment, the recall process for equipment needing calibration, the 
performance of calibrations, the management of calibration results to determine 
the adequacy of recall frequencies, functional testing of M&DC equipment, and 
reporting including out-of-tolerance reporting and expired calibration reporting. 
In addition, the procedure provides step-by-step process for the storage of 
calibrated M&DC equipment and the use of rental equipment" 

Attachment L, Section L-4d(2) Replaced "EM Section" with "Permittees" 

Attachment L, Section L-4d(2) Replaced "calibrating the needed" with "ensuring" 

Attachment L, Section L-4d(2) Added "is calibrated" 

Attachment L, Section L-4d(2) Replaced "written procedures" with "SOPs" 

Attachment L, Section L-4d(2) Replaced "EM Section" wi th "Permittees" 

Attachment L, Section L-4d(2) Re[;aced "current" with "copies of records of the most recent" 

Attachment L, Section L-4d(2} Deleted "records" 

Attachment L, Section L-4e Added "Analytical" to section heading 

Attachment L, Section L-4e Deleted "As required by 20.4.1 .500 NMAC (incorporating 40 CFR §§264.97 and 
264.98), data collected to establish background ground-water quality and" 
Added "Analytical data collected" 

Attachment L, Section L-4e Replaced "DMP." with "Permittees" 

Attachment L, Section L-4e Deleted "Statistical analysis of DMP data will conform to EPA guidance 
"Statistical Analysis of Ground-Water Monitoring Data at RCRA Facilities (EPA, 
1989t" 

Attachment L, Section L-4e Deleted ·and "Statistical Analysis of Ground-Water Monitoring Data at RCRA 
Facilities, Addendum to Interim Final Guidance" (EPA, 1992)." 

Attachment L, Section L-4e(1), Deleted "Environmental parameters vary with space and time. The effect of one 
or both of these two factors on the expected value of a point measurement will 
be statistically evaluated through spatial analysis and time series analysis. 
These methods often require extensive sampling efforts that may exceed the 
practical limits of the DMP sampling procedures. 

Spatial analysis may have limited use DMP during the operational period, 
although the effect of spatial auto-correlation on the interpretation of the data 
will be considered for each parameter. Spatial variability will be accounted for 
by the use of predetermined key sampling locations. Data analysis will be 
performed on a location-specific basis, or data from different locations will be 
combined only when the data are statistically homogeneous. Statistical 
homogeneity will be determined by evaluating mean values and variances from 
the residuals from the individual well data. 

A-26 



Affected Permit Section Explanation of Change 
Time series analysis plays a more important role in data analysis for the DMP. 
Parameters will be reported as time series, either in tabular form or as time 
plots. For key time series parameters, these plots will be in the form of control 
charts on which control levels will be identified based on preoperational 
database, fixed standards, control location databases, or other standards for 
comparison. Where significant seasonal changes in the expected value of the 
parameter are identified in the preoperational database or in the control 
locations, corrections in the control levels which reflect the seasonal change will 
be made and documented." 

Attachment L, Section L-4e(1) Added "Temporal and spatial analyses of the data were completed as part of 
establishing the water quality baseline (Crawley and Nagy, 1998; IT, 2000). As 
a result, the Permittees determined to evaluate changes relative to baseline on 
an individual location basis and to report the concentrations of constituents as a 
time series, either in tabular form or as time plots. No particular seasonal 
variations have been noted in the concentrations of groundwater samples 
collected during the spring and autumn; therefore , continuing temporal analysis 
is not required . 

The analytical results for constituents will be reported as time series, either in 
tabular form or as time plots or both , and compared to the 95th percentile values 
or reporting limits identified in Part 5, Table 5.6." 

Attachment L, Section L-4e(2) Deleted "For data sets which include more than ten data points that are 
homogeneous in space and time (including seasonal homogeneity) and have 
less than ten percent missing data , a test for conformance to the normal 
distribution will be performed. The test for normal ity of the data will be 
performed in accordance with the methodologies presented in "Statistical 
Analysis of Ground-Water Monitoring Data at RCRA Facilities, Addendum to 
Interim Final Guidance" (EPA, 1992). 

If normality is not met, the data will be log-transformed (or transformed using a 
suitable mathematical transformation, e.g ., square root} and retested for 
normality. If the transformed data fit a normal distribution, the original data will 
be accepted as having lognormal or an otherwise mathematically-transformed 
normal distribution. If normality is still not found, two courses may be taken . 
One will be to continue to test the fit to standard families of distributions, such 
as the gamma, beta, and Weibull , with proper modifications to subsequent 
analyses based on these results. The other course will be to use non parametric 
methods of data analysis . 

For data sets smaller than ten, but homogeneous and complete, the lognormal 
distribution will be assumed. Data sets wi th more than ten percent missing data 
will be analyzed using non parametric methods. Nonhomogeneous data sets will 
be subdivided into homogeneous sets and each of these analyzed individually. 

Descriptive statistics will be calculated for each homogeneous data set. At a 
minimum, these include a central value and a range of variation. The central 
value is the arithmetic mean of the untransfonned data if the data are not 
censored at either end. If the data are censored, either a trimmed mean or the 
median will be used as the central value (which may be within the censored 
range). If the data set is greater than ten and is uncensored, the standard 
deviation will be calculated and used as a basis for the reported range in 
variation. If these critetia are not met, the range between the 0.25 and 0.75 
cartelist will be used." 

Attachment L, Section L-4e(2) Added "Techniques were established to compare detection monitoring data 
generated during the baseline studies. A 95 111 upper tolerance limit value (UTL V) 
or 95th percentile was determined from those data sets where target analytes 
were measured at concentrations above the method detection limits. The UTLV 
is provided for normal or lognormal distributions and a 95tl' percentile 
confidence interval is provided for data sets that are non parametric or have 
greater than 15 percent non-detects. For analytes with only a few detects 
(greater than 95 percent non-detects), an accurate 95th percentile cannot be 
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calculated. For these analytes, the maximum detected concentration is used as 
the baseline value. For the analytes that are non-detect in all the samples, the 
method reporting limit was used as the baseline value." 

Attachment L, Section L-4e(3) Changed section heading from "Data Anomalies" to "Action Levels" 

Attachment L, Section L-4e(3) Deleted "Data anomalies include data points reported as being below the limit 
of detection (LD) or otherwise censored over a specific range of values, missing 
data points occurring randomly in the data set, and outliers that cannot be 
ascribed to a known source of variation. 

Whenever possible, sample values which are reported below detection limits 
will be incorporated into the database as sample values measured at one-half 
the detection limit for statistical analysis. When values are not available, 
alternative methods of analysis, as specified in previous sections, will be used. 
In particular, the use of non parametric statistics will be required. 

Missing data points comprising less than 10 percent of the data set do not 
significantly affect data analyses. Results based on data in which more than 10 
percent is missing will be identified as such at the time of reporting. 
Consideration of the potential effect of missing data shall be made when the 
majority of the data are missing from a discrete time span ." 

Attachment L, Section L-4e(3) Replaced "Formal testing for outliers will only be done in accordance with EPA 

Attachment L, Section L-4e(3) guidance. The" with "Using baseline distributions, actions levels were identified 
in accordance with methodologies described in the baseline documents. Action 
levels are based on the 951

h percentile or reporting limits identified in the 
baseline. If the groundwater concentration of a constituent identified in Part 5, 
Table 5.6 is found to exceed an action level , a test for outliers is performed in 
accordance with the" 

Attachment L, Section L-4e(3) Deleted "Section 8.2 of the" 

Attachment L, Section L-4e(3) Replaced "1989" with "2009" 

Attachment L, Section L-4e(3) Deleted "will be used to check for outliers" 

Attachment L, Section L-4e(3) Deleted "If an outside source of variation is not identified to account for outliers 
in a data set, it will be included in the data set and all subsequent analyses. If 
the inclusion of such outliers is found to affect the final results of the analyses 
significantly, both results (with and without outliers) will be reported." 

Attachment L, Section L-4e(4) Added "TRU mixed" 

Attachment L, Section L-4e(4) Added "hazardous" 

Attachment L, Section L-4e(4) Added "Part 5," 

Attachment L, Section L-4e(4) Replaced "L-3" with "5.4.b" 

Attachment L, Section L-4e(4) Replaced "DMP ground-water" with "detection" 

Attachment L, Section L-4e(4) Added "during each of the ten background sampling events (with the exceptions 
of trans-1 ,2-dichloroethylene and vanadium that were added after TRU mixed 
waste disposal began)" 

Attachment L, Section L-4e(4) Deleted "If any background ground-water quality parameter or constituent has 
not been measured prior to waste receipt, measurements will be made for 
those parameters or constituents in hydraulically upgradient DMP ground-water 
monitoring wells for a sequence of four sampling events. Following completion 
of the four sampling events, the arithmetic mean and variance shall then be 
calculated by the field supervisor or designee for each well." 

Attachment L, Section L-4e(4) Deleted "will then" 

Attachment L, Section L-4e(4) Replaced "background value against which statistical values" with "statistical 
baseline (Part 5, Table 5.6) that is used" 
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Attachment L, Section L-4e(4) Added "evaluating the significance of the results of' 

Attachment L, Section L-4e(4) Deleted "will be compared" 

Attachment L, Section L-4e(4) Added" . Time-trend control charts with associated screening values for each 
hazardous constituent are used for this evaluation" 

Attachment L, Section L-4e(4) Replaced "Statistical analysis and comparison will be accomplished using one 
of the five statistical tests specified in" with "The Permittees will compare the 
results from groundwater hazardous constituents of ongoing annual 
groundwater sample analysis to these baseline values in accordance with" 

Attachment L, Section L-4e(4) Replaced "98" with "97" 

Attachment L, Section L-4e(4) Added "(4)" 

Attachment L, Section L-4e(4) Deleted", which may include Cochran's Approximation to the Behrens-Fisher 
students' !-test at the 0.01 level of significance (described in Appendix IV to 
20.4.1.500 NMAC (incorporating 40 CFR §264 )" 

Attachment L, Section L-4e(4) Replaced "a significant increase" with "that a constituent statistically exceeds 
the baseline" 

Attachment L, Section L-4e(4) Replaced "monitoring site" with "of the DMWs" 

Attachment L, Section L-4e(4) Added")" after "CFR §264 .98(f))" 

Attachment L, Section L-4e(4) Replaced "2" with "3" 

Attachment L, Section L-4e(4) Replaced "in" with "to" 

Attachment L, Section L-4e(4) Added "NMED in the" 

Attachment L, Section L-4e(4) Replaced "Site Environmental" with "Culebra Groundwater" 

Attachment L, Section L-4e(4) Deleted "(ASER)" 

Attachment L, Section L-4e(4) Replaced "and will be reported to NMED" with "by November 30" 

Attachment L, Section L-4e(4) Deleted "in October" 

Attachment L, Section L-Sa Deleted ". Laboratory data reports will be forwarded to the Team Leader (see 
Section L-7) and NMED" 

Attachment L, Section L-Sa Replaced "Analytical parameter" with "Parameter and hazardous constituent" 

Attachment L, Section L-5a Added "s" to result" 

Attachment L, Section L-5a Added "as specified in the Permit Part 5" 

Attachment L, Section L-5b Added "for hazardous constituents" 

Attachment L, Section L-5b Deleted "semi-" 

Attachment L, Section L-5b Replaced "Team Leader" with "Permitees" 

Attachment L, Section L-5b Replaced "Team Leader" with "Permitees" 

Attachment L, Section L-Sb Replaced "ASER" with "Annual Culebra Groundwater Report" 

Attachment L, Section L-Sc Changed section heading to "Semi-Annual Groundwater Surface Elevation 

' 
Report "Annual Culebra Groundwater Report" 

Attachment L, Section L-5c Replaced" , and to the EM Manager and NMED in the ASER" with "in the 
Annual Culebra Groundwater Report" 

Attachment L, Section L-5c Replaced "ASER" with "report" 

Attachment L, Section L-Sc Added "DMW and WLMP" 

Attachment L, Section L-5c Changed "Well" to "well" 
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Attachment L, Section L-5c Deleted "Any" 

Attachment L, Section L-Sc Changed "pumping" to "Pumping" 

Attachment L, Section L-Sc Added "related to" 

Attachment L, Section L-5c Deleted "activities· 

Attachment L, Section L-5c Added "that may have taken place since the last annual groundwater report" 

Attachment L, Section L-5c Added" 

• A discussion of the origins of abnormal unexpected changes in the 
groundwater surface elevation, which is not attributable to site tests or 
natural stabilization of the site hydrologic system that exceeds 2 ft in a 
DMP well over the course of the period covered by the Annual Culebra 
Groundwater Report (this may indicate changes in recharge/discharge 
which would affect the assumptions regarding DMP well placement and 
constitute new information as specified in 20.4.1 .900 NMAC 
(incorporating 40 CFR §270.41 (a)(2)). 

• The results of the annual measurements of densities . 

• Annotated hydrographs . 

• Groundwater flow rate and direction . 

- Potentiometric surface map generated using the following steps: 

- Examine hydrographs to identify month having the largest number of 
Culebra water levels available with the fewest wells affected by 
pumping or other anthropogenic events. 

- Convert water levels from subject month to equivalent freshwater 
heads using fluid densities appropriate to the date. 

- Fit trend surface through freshwater heads. 

- Extrapolate the trend surface to the boundaries of the model domain 
used for the current Pe1iormance Assessment Baseline Calculations 
(PABC) and define initial fixed-head boundary conditions based on 
the trend surface. 

- Using the ensemble-average Culebra transmissivity field used for the 
current PABC, optimize the model boundary heads to improve the fit 
of the model to the freshwater heads at the wells using optimization 
software interactively with MODFLOW. 

- Run MODFLOW with optimal boundary conditions fit. 

- Contour MODFLOW head results on WIPP site. 

- Compute particle path and travel time from the Waste Handling Shaft 
to the LWA Boundary. 

- Data analysis that will accompany the potentiometric surface map will 
include: 

• Measured versus modeled scatter plot diagram 

• Frequency of modeled head residuals 

• Modeled residual freshwater head at each well 

• Explanations for modeled misfit residuals greater than 16.4 feel 
(5 meters) . 

• Semi-annual groundwater surface elevation results will be reported 
as specified in Permit Part 5, Condition 5.1 0.2.2." 

Attachment L, Section L-5c Deleted "• Radionuclide specific data collected during the previous year. " 

Attachment L, Section L-5c Replaced "ASER" with "Annual Culebra Groundwater Report" 

Attachment L, Section L-Sc Added "facility" 
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Attachment L, Section L-5c Changed "operating record" to "Operating Record" 

Attachment L, Section L-6 Replaced "ground-water surface elevation" with "water level" 

Attachment L, Section L-6 Deleted "events" 

Attachment L, Section L-6 Replaced "the form" with "either" 

Attachment L, Section L-6 Replaced "in the EM section" with "at the Permittees facility or the Operating 
Record" 

Attachment L, Section L-6 Replaced "records" with "files" 

Attachment L, Section L-6 Added ""S" to "SAP" 

Attachment L, Section L-6 Added "• Field Data Entry Sheets" 

Attachment L, Section L-6 Deleted "• STLBs" 

Attachment L, Section L-6 Added "CofC/" 

Attachment L, Section L-6 Deleted "and CofC" 

Attachment L, Section L-6 Deleted "s" on "forms" 

Attachment L, Section L-6 Deleted "Contract" 

Attachment L, Section L-6 Replaced "These and all raw analytical records generated in conjunction with 
ground-water sampling" with "Detection Monitoring Program monitoring, testing, 
and analytical data" 

Attachment L, Section L-6 Replaced "ground-water surface elevation monitoring" with "WLMP data" 

Attachment L, Section L-6 Replaced "stored in fire resistant cabinets" with "maintained in the WIPP facility 
Operating Record ." 

Attachment L, Section L-6 Deleted "in the EM section according to the Records Inventory and Disposition 
Schedule (RIDS) and will be made available for inspection upon request. The 
following records will be transmitted to the Permittees' Project Records Services 
(PRS) for long-term storage in accordance with the RIDS 

• Instrument maintenance and calibration records 

• QC sample data 

• Control charts and calculation 

• Sample tracking and control documentation 

• Raw analytical results." 

Attachment L, Section L-7 Deleted section 

Attachment L, Section L-7a Deleted section 

Attachment L, Section L-7b Deleted section 

Attachment L, Section L-7c Deleted section 

Attachment L, Section L-7d Deleted section 

Attachment L, Section L-7e Deleted section 

Attachment L, Section L-7f Deleted section 

Attachment L, Section L-8 Renumbered section from "L-8" to "L-7" 

Attachment L, Section L-8 Deleted "Specific" 

Attachment L, Section L-8 Deleted "requirements for WIPP are defined in WIPP document WP 13-1. A 
current revision of this document will be maintained in the WIPP Operating 
Record." 
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Attachment L, Section L-8 Changed "Requirements" to "requirements" 

Attachment L, Section L-Ba Renumbered section from "L-Ba" to "L-?a" 

Attachment L, Section L-8a Replaced "QA Program-Overview" with "Data Quality Objectives and Quality 
Assurance Objectives" in section heading 

Attachment L, Section L-Ba Deleted "The QA program was developed to assure that integrity and quality 
will be maintained for all samples collected and that equipment and records will 
be maintained in accordance with EPA guidance. The QA Program identifies 
data quality objectives (DQO), processes for assuring sample quality, and 
processes for generating and maintaining quality records." 

Attachment L, Section L-Bb Renumbered section from "L-Bb" to "L-7a(1)" 

Attachment L, Section L-8b Changed "DQOs" to "Data Quality Objectives" in section heading 

Attachment L, Section L-8b Added "Data Quality Objectives" 

Attachment L, Section L-Bb Added parentheses around "DQOs" 

Attachment L, Section L-8b Replaced "will be" with "have been" 

Attachment L, Section L-8b Added "s" to "DQO" 

Attachment L, Section L-Bb Added "DMP are shown in the following sections." 

Attachment L, Section L-Bb Deleted "project will be to collect accurate and defensible data of known quality 
that wi ll be sufficient to assess the concentrations of constituents in the ground 
water underlying the WIPP area . The data generated thus far by the DMP has 
been used to establish background ground-water quality. For the purpose of 
this DMP, DQOs for measurement data will be specified in terms of accuracy, 
precision, completeness, representativeness, and comparability . Measurements 
of data quality in terms of accuracy and precision will be derived from the 
analysis of QC samples generated in the field and laboratory. Appropriate QC 
procedures will be used so that known and acceptable levels of accuracy and 
precision will be maintained for each data set . This section defines the 
acceptance criteria for each QC analysis performed. The following subsections 
define each DQO." 

Attachment L, Section L-Bb Added new sections 

"L-7a(1)(i) Detection Monitoring Program 

Collect accurate and defensible data of known quality that will be sufficient to 
assess the concentrations of constituents in the ground water underlying the 
WIPP facility. 

L-7a(1 )(ii) Water Level Monitoring Program 

Collect accurate and defensible data of known quality that will be sufficient to 
assess the groundwater flow direction and rate at the WIPP facility. 

L-7a(2) Quality Assurance Objectives 

Quality Assurance Objectives (QAOs) for measurement data have been 
specified in terms of accuracy, precision, completeness, representativeness, 
and comparability." 

Attachment L, Section L-8b(1) Renumbered section from "L-8a(1 )" to "L-7a(2)(i)" 

Attachment L, Section L-8b(1) Replaced "samples" with "recoveries" 

Attachment L, Section L-8b(1 )(i) Renumbered section from "L-8b(1 )(i)" to "L-7a(2)(i)(A)" 

Attachment L, Section L-8b(1 )(i) Added "specific conductance and" 

Added parentheses around "SC" 

Attachment L, Section L-8b(1 )(i) Replaced "Eh" with "specific conductance" 

A-32 



Affected Permit Section Explanation of Change 

Attachment L, Section L-8b(1 )(i) Added "specific gravity" 

Attachment L, Section L-8b(1 )(i) Deleted "check" 

Attachment L, Section L-8b(1 )(i) Replaced "assure" with "ensure" 

Attachment L, Section L-8b(1 )(i) Replaced "Procedure WP 10-AD3029" with "facility SOPs" 

Attachment L, Section L-8b(1 )(i) Delete "s" 

Attachment L, Section L-8b( 1 )(i) Deleted "A current revision of this document or procedure will be maintained in 
the WIPP Operating Record. " 

Attachment L, Section L-8b(1 )(ii) Renumbered section from "L-8b(1 )(ii)" to "L-7a(2)(i)(B)" 

Attachment L, Section L-8b(1 )(ii) Replaced "samples" with "recoveries" 

Attachment L, Section L-8b(2) Renumbered section from "L-8b(2)" to "L-7a(2)(ii)" 

Attachment L, Section L-8b(2)(i) Renumbered section from "L-8b(2)(i)" to "L-7a(2)(ii)(A)" 

Attachment L, Section L-8b(2)(i) Deleted "Precision of field measurements of water-quality parameters will meet 
or exceed required reporting levels." 

Attachment L, Section L-8b(2)(i) Added "Specific conductance" 

Attachment L, Section L-8b(2)(i) Deleted "SC" 

Attachment L, Section L-8b(2)(i) Deleted "optionally Eh" 

Attachment L, Section L-8b(2)(i) Added"," after "10%" 

Attachment L, Section L-8b(2)(i) Replaced "and" with "specific gravity to 0.01 by hydrometer," 

Attachment L, Section L-8b(2)(i) Added "and SC" 

Attachment L, Section L-8b(2)(i) Added "Water-level measurement will be precise to ±0.01 ft. The precision of 
water density measurements, when measured in the field using down hole 
instrumentation, will be determined on a well-by-well basis and will result in no 
more than ±2ft of error in the derived fresh-water head." 

Attachment L, Section L-8b(2)(ii) Renumbered section from "L-8b(2)(ii)" to "L-7a(2)(ii)(B)" 

Attachment L, Section L-8b(2)(ii) Replaced "Precision of laboratory analyses will be assessed by performing the 
same analyses twice on LCSs with each analytical batch assessed at a 
minimum frequency of 1 in 20 ground-water samples for non radiological 
parameters and 1 in 10 for radiological parameters. The laboratory will 
determine analytical precision control limils by performing replicate analyses of 
control samples. Precision measurements will be expressed as RPD." with 
"Precision of laboratory analyses will be determined by analyzing a LCS and a 
lab control sample duplicate (LCSD) or by analyzing one of the field samples in 
duplicate depending on the requirements of the particular standard method. 
The precision is measured as the R PD of the recoveries for the spiked 
LCS/LCSD pair or the RPD of the duplicate sample analysis results." 

Attachment L, Section L-8b(3) Renumbered section from "L-8b(3)" to "L-7a(2)(iii)" 

Attachment L, Section L-8b(3) Replaced "1991" with "1999" 

Attachment L, Section L-8b(3) Added "National" 

Attachment L, Section L-8b(3) Replaced "1988" with "2004" 

Attachment L, Section L-8b(3) Added "method" 

Attachment L, Section L-8b(3) Added "method" 

Attachment L, Section L-8b(4) Renumbered section from "L-8b(4)" to "L-7a(2)(iv)" 

Attachment L, Section L-8b(4) Added "during sample shipment or" 
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Attachment L, Section L-8b(4) Replaced "noncritical measurements (i .e., field measurements)" with "analysis 
of Part 5, Table 5.4.a parameters" 

Attachment L, Section L-8b(4) Replaced "for criticai measurements (i .e., compliance data)" with "analysis of 
Part 5, Table 5.4.b hazardous constituents" 

Attachment L, Section L-8b(4) Added "for Part 5, Table 5.4.b hazardous constituents" 

Attachment L, Section L-8b(4) Replaced "WIPP EM Manager" with "Permittees" 

Attachment L, Section L-8b(4) Deleted "on behalf of the Permittees" 

Attachment L, Section L-8b(5) Renumbered section from "L-8b(5)" to "L-7a(2)(v)" 

Attachment L, Section L-8b(5) Added "For water levels and density, representativeness is a qualitative term 
that describes the extent to which a sampling design adequately reflects the 
environmental conditions of a site. The SOPs for measurement ensure that 
samples are representative of site conditions." 

Attachment L, Section L-8b(6) Renumbered section from "L-8b(6)" to "L-7a(2)(vi)" 

Attachment L, Section L-8b(6) Added "and semivolatile organic compounds (SVOCs)" 

Attachment L, Section L-8b(6) Added "Culebra" 

Attachment L, Section L-8b(6) Changed "Ground-water" to "groundwater" 

Attachment L, Section L-8c Renumbered section from "L-8c" to "L-?b" 

Attachment L, Section L-8c Replaced "ground-water monitoring system was" with "approved" 

Attachment L, Section L-8c Deleted "ed" from "designed" 

Attachment L, Section L-8c Replaced "and will be maintained to meet specifications established in" with "for 
the DMP is specified in this Permit. Modifications to the DMP will be processed 
in accordance with" 

Attachment L, Section L-8c Replaced "500" with "900" 

Attachment L, Section L-8c Deleted "§" 

Attachment L, Section L-8c Replaced "264 Subpart F and 264.601 through 264 .603"with "270.42" 

Attachment L, Section L-8d Renumbered section from "L-8d" to "L-?c" 

Attachment L, Section L-8d Deleted "Provisions and responsibilities for" 

Attachment L, Section L-8d Change "the" to "The" 

Attachment L, Section L-8d Added "the" 

Attachment L, Section L-8d Added "facility" 

Attachment L, Section L-8d Added "(see Table L-3)" 

Attachment L, Section L-8d Deleted "Any" 

Attachment L, Section L-8d Changed "activities" to "Activities" 

Attachment L, Section L-8d Replaced "ground-water monitoring" with "the DMP" 

Attachment L, Section L-8d Added "data quality" 

Attachment L, Section L-8d Deleted "documented and" 

Attachment L, Section L-8d Deleted "and the requirements of 20.4.1.500 NMAC (incorporating 40 CFR 
§264 Subpart F) 

Technical procedures, as specified elsewhere in this DMP, have been 
developed for each quality-affecting function performed for ground-water 
monitoring . The technical procedures unique to the DMP will be controlled by 

A-34 



Affected Permit Section Explanation of Change 
the ES&H at WIPP. The procedures are sufficiently detailed and include, when 
applicable, quantitative or qualitative acceptance criteria. 

Procedures were prepared in accordance with requirements in WIPP document 
WP 13-1. A current revision of this document will be maintained in the WIPP 
Operating Record. " 

Attachment L, Section L-8e Renumbered section from "L-8e" to "L-?d" 

Attachment L, Section L-8e Replaced "Document controls" with "Permittees" 

Attachment L, Section L-8e Replaced "procedures" with "WIPP facility SOPs" 

Attachment L, Section L-8e Added "adequately identified or'' 

Attachment L, Section L-8f Deleted section 

Attachment L, Section L-8g Renumbered section from "L-8g" to "L-?e" 

Attachment L, Section L-8g Added "(see Table L-3)" 

Attachment L, Section L-8g Replaced "QA Department" with "Permittees" 

Attachment L, Section L-8g Added "WIPP facility SOPs." 

Attachment L, Section L-8g Deleted "inspections and surveillance on the scope of work. EM section 
personnel will be responsible for performance checks as defined in applicable 
procedures and determined for the Permittees by MOC metrology laboratory 
personnel. Performance checks for the DMP wi ll determine the acceptability of 
purchased items and assess degradation that occurs during use A current 
revision of this document will be maintained in the WIPP Operating Record." 

Attachment L, Section L-8h Renumbered section from "L-8h" to "L-?f' 

Attachment L, Section L-8h Added "(see Table L-3)" 

Attachment L, Section L-8h Added "equipment" 

Attachment L, Section L-8h Replaced "Procedure WP 10-AD3029" with "facility SOPs (see Table L-3)" 

Attachment L, Section L-8h Deleted "A current revision of this document or procedure wi ll be maintained in 
the WIPP Operating Record ." 

Attachment L, Section L-8i Renumbered section from "L-8i" to "L-7g" 

Attachment L, Section L-8i Replaced "WIPP document" with "In accordance with" 

Attachment L, Section L-8i Deleted "specifies the system used at WIPP for ensuring that appropriate 
measures are established to control nonconforming conditions. Nonconforming 
conditions connected to the DMP wi ll be identified in and controlled by 
documented procedures." with "(see Table L-3), 

Attachment L, Section L-8i Changed "Equipment" to "equipment" 

Attachment L, Section L-8i Deleted "A current revision of this document will be maintained in the WIPP 
Operating Record ." 

Attachment L, Section L-8j Renumbered section from "L-8j" to "L-7h" 

Attachment L, Section L-8j Added "the" 

Added "facility" 

Attachment L, Section L-8j Added "(see Table L-3)" 

Attachment L, Section L-8j Added "the" 

Added "facility" 

Attachment L, Section L-8j Deleted "A current revision of this document will be maintained in the WIPP 
Operating Record." 
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Attachment L, Section L-8k Renumbered section from "L-8k" to "L-7i" 

Attachment L, Section L-8k Added "(see Table L-3)" 

Attachment L, Section L-8k Deleted "A current revision of this document will be maintained in the WIPP 
Operating Record." 

Attachment L, Section L-8k Added "record" 

Attachment L, Section L-8k Replaced "EM RIDS" with "Environmental Monitoring Records Inventory and 
Disposition Schedule" 

Attachment L, Section L-8k Deleted "QA records will document the results of the DMP implementing 
procedures and will be sufficient to demonstrate that all quality-related aspects 
are valid. The records will be identifiable, legible, and retrievable." 

Attachment L, Section L-9 Renumbered section from "L-9" to "L-8" 

Attachment L, Section L-9 Added "Crawley, M. and M. Nagy, 1998. "WIPP RCRA Background 
Groundwater Quality Baseline Report," DOEM/IPP-98-2285." 

Attachment L, Section L-9 Added "Domski , P.S., and R.L. Beauheim. 2008. Evaluation of Culebra Brine 
Chemistry. AP-125. ERMS 549336. Carlsbad, NM: Sandia National 
Laboratories.(ln development) 

Attachment L, Section L-9 Deleted "Gilbert, R.O., 1987. Statistical Methods for Environmental Pollution 
Monitoring , Van Nostrand Reinhold , New York. 

Haug, A, VA Kelly, AM. LaVenue, and J.F. Pickens, 1987. "Modeling of 
Ground-Water Flow in the Culebra Dolomite at the Waste Isolation Pilot Plant 
(WIPP) Site: Interim Report," SAND86-7167, Sandia National Laboratories/New 
Mexico, Albuquerque, New Mexico." 

Attachment L, Section L-9 Added "IT Corporation, "2000 Addendum 1 Waste Isolation Pilot Plant RCRA 
Background Groundwater Quality Baseline Update Report." Albuquerque, New 
Mexico." 

Attachment L, Section L-9 Added "Kuhlman, K.L. 2010. Analysis Report, AP-111 Revision 1, Culebra 
Water Level Monitoring Network Design. ERMS 554054 . Carlsbad , NM: Sandia 
National Laboratories" 

Attachment L, Section L-9 Deleted "Lusczynski, N.J., 1961 . "Head and Flow of Ground Water of Variable 
Density," Journal of Geophysical Research, Vol. 66, No. 12, pp. 4247-4256." 

Attachment L, Section L-9 Added "McKenna, S. A. 2004. Analysis Report: Culebra Water Level Monitoring 
Network Design. AP-111 . ERMS 540477. Carlsbad, NM: Sandia National 
Laboratories." 

Attachment L. Section L-9 Deleted "Powers. D.W. , S.J. Lambert. S.E. Shaffer. L.R. Hill. and W.O. Wear!, 
eds., 1978. "Geologic Characterization Report for the Waste Isolation Pilot 
Plant (WIPP} Site, Southeastern New Mexico," SAND78-1596, Sandia National 
Laboratories/New Mexico, Albuquerque, New Mexico." 

Attachment L, Section L-9 Added "Powers. D. W. 2006. Analysis Report: Task 18 of AP-114: Identify 
Possible Area of Recharge to the Culebra West and South of WIPP (April 1 ). 
ERMS 543094. Carlsbad, NM: Sandia National Laboratories. 

Roberts, R. M. 2007 . Analysis of Culebra Hydraulic Tests Performed Between 
June 2006 and September 2007. ERMS 54 7 418. Carlsbad, N M: Sandia 
National Laboratories. 

Siegel , M.D., K. L. Robinson , and J. Myers. 1991 . "Solute Relationships in 
Groundwaters from the Culebra Dolomite and Related Rocks in the Waste 
Isolation Pilot Plant Area, Southeastern New Mexico," SAND88-0196. 

U.S. Department of Energy (DOE), 1995. "Basic Data Report for WQSP-1 
through WQSP-6A," DOEM/IPP-95-2154." 

Attachment L, Section L-9 Deleted "U.S. Department of Energy (DOE}, 1996. "United States Department 
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of Energy Waste Isolation Pilot Plant Compliance Certification Application ," 
DOE/CA0-1996-2184, U.S. Department of Energy, Carlsbad Area Office, 
Carlsbad , New Mexico. 

U.S. Department of Energy (DOE), 1997. Responses to EPA's Request in 
EPA's March 19, 1997 Letter on the WIPP CCA. May 14, 1997." 

Attachment L, Section L-9 Replaced "1992" with "2009" 

Attachment L, Section L-9 Replaced "Addendum to Interim Final Guidance" with "Unified Guidance" 

Attachment L, Section L-9 Replaced "1991" with "1999" 

Attachment L, Section L-9 Deleted "U.S. Environmental Protection Agency (EPA), 1989. "Statistical 
Analysis of Ground-Water Monitoring Data at RCRA Facilities," U.S. 
Environmental Protection Agency, Washington, D.C." 

Attachment L, Section L-9 Replaced "1988" with "2004" 

Attachment L, Table L-1 Changed "Above" to "above" 

Attachment L, Table L-1 Deleted "Coefficient" 

Attachment L, Table L-1 Deleted "Specific capacity 0.029 to 0.04 f./s/m" 

Attachment L, Table L-1 Deleted Transmissivity and Permeability columns 

Attachment L, Table L-1 Replaced "Unnamed lower member" with "Los Medaiios" 

Attachment L, Table L-1 Delete footnotes "3 and 4" 

Attachment L, Table L-2 Changed "DMP monitoring wells" to "DMWs" 

Attachment L, Table L-2 Changed "Semiannually" to "Annually" 

Attachment L, Table L-2 Deleted "All other WIPP surveillance wells" 

Attachment L, Table L-2 Deleted "On special request only" 

Attachment L, Table L-2 Changed "DMP monitoring wells" to "DMWs" 

Attachment L, Table L-2 Replaced "All other WIPP surveillance well sites" with "WLMP Wells (see Table 
L-4)" 

Attachment L, Table L-2 Deleted "Redundant wells at all other WIPP surveillance well sites" 

Attachment L, Table L-2 Deleted "Quarterly" 

Attachment L, Table L-3 Deleted table 

Attachment L, Tables Inserted new Table L-3 

Attachment l , Tables Inserted new Table l-4 

Attachment L, Tables Inserted new Table L-5 

Attachment L, Table L-4 Renumbered from "Table L-4" to "Table L-6" 

Attachment l , Table l-4 Added "Note: Deviations from this table are allowed with prior approval by the 
NMED" to table 

Attachment L, Table L-4 Deleted "TOX 3 250 ml Glass yes No H2S04, pH<2 7 days2
" in row 1 of the 

table data 

Attachment l , Table l-4 Added")" after "(Total" in row 10 of the table data 

Attachment L, Figure L-2 Updated figure 

Attachment L, Figure L-3 Updated figure 

Attachment l , Figure l-4 Updated figure 
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Affected Permit Section Explanation of Change 

Attachment L, Figure L-5 Deleted figure 

Attachment L, Figures Inserted new Figure L-5 

Attachment L, Figure L-6 Deleted figure 

Attachment L, Figure L-7 Deleted figure 

Attachment L, Figure L-8 Renumbered figure from "L-8" to "L-6" and updated figure 

Attachment L, Figure L-8 Replaced "WQSP" with "Detection" 

Attachment L, Figure L-8 Added "ing" to "Monitor" in figure caption 

Attachment L, Figure L-9 Deleted figure 

Attachment L, Figure L-1 0 Renumbered figure from "L-10" to "L-7" and updated figure 

Attachment L, Figure L-11 Renumbered figure from "L-11 " to "L-8" and updated figure 

Attachment L, Figure L-12 Renumbered figure from "L-12" to "L-9" and updated figure 

Attachment L, Figure L-13 Renumbered figure from "L-13" to "L-10" and updated figure 

Attachment L, Figure L-14 Renumbered figure from "L-14" to "L-1 1" and updated figure 

Attachment L, Figure L-15 Renumbered figure from "L-15" to "L-12" and updated figure 

Attachment L, Figure L-16 Deleted figure 

Attachment L, Figure L-17a Renumbered figure from "L-1 7a" to "L-1 3" and updated figure 

Attachment L, Figure L -17 a Replaced "Record" with "Request for Analysis Form" in figure caption 

Attachment L, Figure L-1 7b Deleted figure 

Attachment L, Figure L-18 Deleted figure 

Attachment L, Figures Inserted new Figure L-14 
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5 .1. DETECTION MONITORING PROGRAM 

This Prut specifies the requirements of the Detection Monitoring Program (DMP). The 
DMP shall establish background gro~ad water trroundv.ater quality and monitor indicator 
parameters and waste constituents that provide a reliable indication of the presence of 
hazru·dous constituents in the grouad watergroundwater, as required by 20.4.1.500 
NMAC (incorporating 40 CFR §§264.97 and 264.98). 

The DMP consists of six Detection Monitoring Wells (DMWs) located hydraulically 
up gradient and at the down gradient point of compliance of the WIPP Underground 
Hazardous Waste Disposal Units (Underground HWDUs). The DMWs are screened in 
the Culebra Member of the Rustler Formation. 

A DMP is necessary to demonstrate compliance with the environmental performance 
standru·d for the Underground HWDUs, as specified in 20.4.1.500 NMAC (incorporating 
40 CFR §264.601(a)). This environmental performance standard requires prevention of 
any releases that may have adverse effects on human health or the environment due to 
migration of waste constituents in the grouad water groundwater or subsurface 
environment. 

5.3.1. Well Locations 

The Pennittees shall maintain the DMW s at the locations specified on the map in 
Figure L-8-2 of Permit Attachment L (WIPP Gro~ad vt'aterGroundwater Detection 
Monitoring Program Plan), as required by 20.4.1.500 Ni\·1AC (incorporating 40 
CFR §264.97(a) and §264.98(b)), and as specified in Table 5.3 .1 below: 

5.3.2. Well Maintenance 

The Pennittees shall maintain the DMWs specified in Table 5.3_1_ and in Permit 
Attachment L, Section L-3 b and Figures L-.W 7 through L--l-61 :2 , and as required 
by 20.4.1.500 NMAC (inCOllJOrating 40 CFR §264.97(c) and §264.98(b)). 

5.3 .3 Well Plugging and Abandoning 

The Permittees may propose to plug and abandon a DMW by submitting a permit 
modification request to the Secretary in compliance with 20.4.1.900 NMAC 
(incorporating 40 CFR §270.42). The Permittees shall plug and abandon any 
DMW in a manner which eliminates physical hazru·ds, prevents groood water 
ground\\ ater contamination, conserves hydrostatic head, and prevents intermixing 
of subsurface water. The Permittees shall submit a report to the Secretary which 
summarizes and ce1tifies DMW plugging and abandoning methods within 90 
calendar days from the date a DMW is removed from the DMP. 
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5.4. DETECTION MONITORING PROGRAM PARAMETERS AND CONSTITUENTS 

The Petmittees shall conduct the DMP at the DMWs as specified in Table 5.3 .1 for the indicator 
parameters listed in Table 5.4.a and the hazardous constituents listed in Table 5.4.b below and as 
required by 20.4.1 .500 NMAC (incorporating 40 CFR §264.98(a)): 

Table 5.4.a- Indicator Parameters 

pH Specific conductance 

Total organic carbon (TOC) +Gtal GF€JaAiG t:!aiG€J9A (+OH) 

Total dissolved solids (TDS) Total suspended solids (TSS) 

~ Sgecific G[<!llll~ Calcium 

Magnesium Potassium 

Chloride IFeA (+etal ~s) 

5.5. SAMPLING AND ANALYSIS PROCEDURES 

Except as provided in Permit Section 5.6, the Permittees shall use the following techniques and 
procedures to obtain and analyze DMP samples including background ground v;ater quality 
samples, from the DMWs specified in Table 5.3.1, as required by 20.4.1.500 NMAC 
(incorpora6ng 40 CFR §264.97(d) and (e)): 

5.5 .1. Sample Collection Procedures 

The Pennittees shaH collect one DMP sample and one DMP sample duplicate 
s-emiannually from each DM\V using the procedures specified in Penuit 
Attachment L, Section L-4c, as required by 20.4.1.500 NMAC (incorporating 40 
CFR §§264.97(g)(2), 264.98(d), and 264.60l(a)). 

5.6 BACKGROUND GROU1'ID \VATER GROUND\\ A 1ER QUALITY 

For those hazardous constituents listed in Table 5.4.b, and for all substances listed in 
20.4.1.500 NMAC (incorporating 40 CFR §264 Appendix IX), the background grotmd 
watef ground water quality values specified in Table 5.6 are established as specified in 
20.4.1.500 NMAC (incorporating 40 CFR §§264.97(g) and 264.98(d)). 
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Table 5.6 - WQSP Well Background Values 

Hazardous Constituent WQSP-1 WQSP-2 WQSP-3 WQSP-4 WQSP-5 WQSP-6 
Chlorofonn 1.00 J.Lg/L 1.00 J.Lg/L 1.00 J.Lg/L 1.00 J.Lg/L 1.00 J.Lg/L 1.00 j.Lg/L 

1 ,2-dichloroethane 1.00 J.Lg/L 1.00 J.Lg/L 1.00 J.Lg/L 1.00 J.Lg/L 1.00 J.Lg/L 1.00 J.Lg/L 

Carbon tetrachloride 1.00 J.Lg/L 1.00 J.Lg/L 1.00 J.Lg/L 1.00 J.Lg/L 1.00 J.Lg/L 1.00 J.Lg/L 

Chlorobenzene 1.00 J.Lg/L 1.00 J.Lg/L 1.00 J.Lg/L 1.00 J.Lg/L 1.00 J.Lg/L 1.00 J.Lg/L 

1 ,1-dichloroethylene 1.00 J.Lg/L 1.00 J.Lg/L 1.00 J.Lg/L 1.00 J.Lg/L 1.00 J.Lg/L 1.00 J.Lg/L 

1, 1-dichloroethane 1.00 J.Lg/L 1.00 J.Lg/L 1.00 J.Lg/L 1.00 J.Lg/L 1.00 J.Lg/L 1.00 j.Lg/L 

Methylene chloride 3-:005.00 ) 003-:00 :'.003-:00 5.003-:00 5.003-:00 5.003-:00 
J.Lg/L J.Lg/L J.Lg/L J.Lg/L J.Lg/L ~L 

1,1 ,2,2-tetrachloroethane 1.00 J.Lg/L 1.00 J.Lg/L 1.00 J.Lg/L 1.00 J.Lg/L 1.00 J.Lg/L 1.00 J.Lg/L 

Toluene 1.00 J.Lg/L 1.00 J.Lg/L 1.00 J.Lg/L 1.00 J.Lg/L 1.00 J.Lg/L 1.00 j.Lg/L 

1,1, !-trichloroethane 1.00 J.Lg/L 1.00 J.Lg/L 1.00 J.Lg/L 1.00 J.Lg/L 1.00 J.Lg/L 1.00 j.Lg/L 

Cresols 5.00 J.Lg/L 5.00 J.Lg/L 5.00 J.Lg/L 5.00 !lg/L 5.00 J.Lg/L 5.00 llgiL 

1 A-dichlorobenzene 5.00 J.Lg/L 5.00 !lg/L 5.00 J.Lg/L 5.00 J.L.g/L 5.00 J.Lg/L 5.00 J.Lg/L 

1 ,2-dichlorobenzene 5.00 J.Lg/L 5.00 11g/L 5.00 J.Lg/L 5.00 J.Lg/L 5.00 J.Lg/L 5.00 !lg/L 

trans-1 ,2-dichloroethylene. 1.00 J.Lg/L 1.00 J.Lg/L 1.00 !lg/L 1.00 11g/L 1.00 !lg/L 1.00 11g/L 

2,4-dinitrophenol 5.00 J.Lg/L 5.00 !lg/L 5.00 J.LgiL 5.00 11g/L 5.00 J.Lg/L 5.00 11g/L 

2, 4-dinitroto luene 5.00 j.Lg/L 5.00 j.Lg/L 5.00 j.Lg/L 5.00 j.Lg/L 5.00 j.Lg/L 5.00 !lg/L 

Hexachloroethane 5.00 J.Lg/L 5.00 !lg/L 5.00 !lg/L 5.00 J.Lg/L 5.00 ~tg/L 5.00 J.Lg/L 

Hexachlorobenzene 5.00 ~tg/L 5.00 ~tg/L 5.00 ~tg/L 5.00 ~tg/L 5.00 ~tg/L 5.00 ~tg/L 

Isobutanol 5.00 J.lg/L 5.00 J.lg/L 5.00 J.lg/L 5.00 J..Lg/L 5.00 J..LgiL 5.00 J.lg/L 

Methyl ethyl ketone 5.00 J.lg/L 5.00 J.Lg/L 5.00 J-tg/L 5.00 J-tg/L 5.00 J-tg/L 5.00 11g/L 

Pentachlorophenol 5.00 ~tg/L 5.00 ~tg/L 5.00 ~tg/L 5.00 ~tg/L 5.00 pg/L 5.00 ~tg/L 

Pyridine 5.00 J.lg/L 5.00 J.lg/L 5.00 J-lg/L 5.00 !lg/L 5.00 J.Lg/L 5.00 llgiL 

Tetrachloroethylene 1.00 ~lg/L 1.00 ~tg/L 1.00 ~lg/L 1.00 ~tg/L 1.00 ~lg/L 1.00 ~lg/L 

1,1 ,2-Trichloroethane 1.00 J-tg/L 1.00 J-tg/L 1.00 J-lg/L 1.00 J.Lg/L 1.00 J-tg/L 1.00 J-tg/L 

Trichloroethylene 1.00 !lg/L 1.00 !lg/L 1.00 J-tg/L 1.00 11g/L 1.00 11g/L 1.00 11g/L 

Trichlorofluoromethane 1.00 J.Lg/L 1.00 J.Lg/L 1.00 J.Lg/L 1.00 11g/L 1.00 !lg/L 1.00 j.Lg/L 

Xylenes 1.00 J.lg/L 1.00 11g/L 1.00 J.lg/L 1.00 11g/L 1.00 J.Lg/L 1.00 !lg/L 

Nitrobenzene 5.00 J.Lg/L 5.00 J.Lg/L 5.00 J.Lg/L 5.00 11g/L 5.00 J.Lg/L 5.00 11g/L 

Vinyl chloride 1.00 !lg/L 1.00 J.Lg/L 1.00 J.Lg/L 1.00 j.Lg/L 1.00 J.Lg/L 1.00 !lg/L 
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Table 5.6- WQSP Well Background Values 

Hazardous Constituent WQSP-1 WQSP-2 WQSP-3 WQSP-4 WQSP-5 WQSP-6 
Arsenic 0.10 mg/L 0.06 mg/L 0.21 mg/L 0.50 mg/L 0.50 mg/L 0.50 mg/L 

Barium 1.00 mg/L 1.00 mg/L 1.00 mg/L 1.00 mg/L 1.00 mg/L 1.00 mg/L 

Cadmium 0.20 mg/L 0.50 mg/L 0.50 mg/L 0.50 mg!L 0.05 mg/L 0.05 mg/L 

Chromium 0.50 mg/L 0.50 mg/L 2.00 mg/L 2.00 mg/L 0.50 mg/L 0.50 mg/L 

Lead 0.11 mg/L 0.17 mg/L 0.80 mg/L 0.53 mg/L 0.05 mg/L 0.15 mg/L 

Mercury .002 mg/L .002 mg/L .002 mg/L .002 mg/L .002 mg/L .002 mg/L 

Selenilml 0.15 mg/L 0.15 mg/L 2.00 mg/L 2.00 mg/L 0.10 mg/L 0.10 mg!L 

Silver 0.50 mg/L 0.50 mg/L 0.31 mg/L 0.52 mg/L 0.50 mg/L 0.50 mg/L 

Antimony 0.33 mg/L 0.50 mg/L 1.00 rng/L 0.80 rng/L 0.07 rng/L 0.14 mg/L 

Beryllium 0.02 mg/L 1.00 mg/L 0.10 rng/L 0.25 mg/L 0.02 mg/L 0.02 rng/L 

Nickel 0.50 mg/L 0.50 mg/L 5.00 mg!L 5.00 mg/L 0.10 mg/L 0.50 mg/L 

Thallium 1.00 mg!L 1.00 mg/L 5.80 mg!L 1.00 mg/L 0.21 mg!L 0.56 mg/L 

Vanadium 0.10 mg/L 0.10 rng/L 5.00 mg/L 5.00 mg/L 2.70 rng/L 0.10 mg/L 
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5. 7. GROUND 'HATER GROUND\~' A TER SURF ACE ELEVATION DETERMINATION 

5.7.1 DMP Grot:md Water Groundwater Surface Elevation Detetmination 

The Permittees shall determine the ground v1ater groundwater surface elevation at each 
DMW specified in Table 5.3.1 each time the ground '.Vater groundwater is sampled in 
compliance with Petmit Sections 5.5. 1 and 5.9.2, using the methods specified in Petmit 
Attachment L, Section L-4c(l ), and as required by 20.4.1.500 NMAC (incorporating 40 
CFR §264.97(£)). 

5.7.2 Regional GrouRd Water Groundwater Surface Elevation Determination 

The Pennittees shall determine the ground-water surface elevation on a monthly basis for 
each well completed in the Culebra Member of the Rustler Formation in the WIPP 
Ground Water Groundwater Level Monitoring Program, as specified in Permit 
Attachment L, Section L-4c(l ). 

5.8 GRDUND WATER GROUNDWATER FLOW DETERMINATION 

The Pennittees shall detennine the ground-water flow rate and direction in the Culebra Member 
of the Rustler Formation at least annually, as required by 20.4.1.500 NMAC (incorporating 40 
CFR §264.98(e)). The Permittees shall use grouad ;vater groundwater surface elevation data 
specified in Pennit Section 5.7 to determine ground \Vater groundwater flow. 

5.9.3 Data Evaluation 

The Permittees shall determine whether there is statistically significant evidence of 
contamination for any hazardous constituent identified in Table 5.4.b each time the 
DMWs are sampled as specified in Permit Section 5.9.2 . In determining whether 
statistically significant evidence of contamination exists, the Pennittees shall compare the 
grouRd Vlater groundwater quality at each DMW specified in Table 5.3 .1 to the 
background ground water groundwater quality detennined pursuant to Permit Section 
5.6, in compliance with the statistical procedures specified in Pennit Section 5 .9.1 , and as 
required b~l20.4.1.500 NMAC (incorporating 40 CFR §264.98(£)). 

5.10.2.1. Data Evaluation Results 

The Permittees shall submit to the Secretary the analytical results 
required by Pennit Sections 5.5.1 and 5.9.2, and the results of the 
statistical analyses required by Permit Section 5.9.3, in the Annual 
C ulebra Groundwq,ter Repon b\ November 30 of each year ffi 
compliance with the schedule on Table 5.10.2.1 below, and as required 
by 20.4.1.500 NMAC (incorporating 40 CFR §264.97(j)): 
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+able §.10.~.1 P.r:Halytieal Results Submittal Sehedule 

Samples ta be ealleeted dul'ing . ., ..~ .· ... ~. .~ . D . ..... ..I. . ., 1\.Tl\lfU n C' . }, . . 
Mareh Ma~ UQea:leHaar aays after HHal sample is eelleetea 

Septemaer ~~e· .. emaer l:6Q ealeHaar Eia)'S after fie:al sample is eeUeeteEI 

5.10.2.2. Ground-Water Groundwater Surface Elevation Results 

The Permittees shall submit to the Secretary greue:d water 
groundwater surface elevation data specified in Pennit Section 5.7. 
This submittal shall include both greue:d watergroundwater surface 
elevations calculated from field measurements and fresh-water head 
elevations calculated as specified in Petmit Attachment L, Section L-
4c(1). Water level data shall be suamitteEI reootted semiannually by 
May 31 and November 30withie: 3Q ealee:Eiar da~s after Elata are 
celleeted. The November water le' el data report shall be combined 
with the Annual Culebra Groundwater Repo11 specified in Permit Pan 
:\10.2.3. 

5.10.2.3. Greue:d '.Vater Groundwater Flow and Radienuelide Sampling Results 

The Permittees shall submit to the Secretary an evaluation of the 
greue:EI '>vaterground~ flow data !to include annotated 
hyclrographs) specified in Permit Section 5.8 a:HEI the results of 
raEiienuelide speeifie a:Halysis efgreundwaters sampled from the 
DM'.Vs in the Annual C ulebra Groundwater Site Environmental 
Repott ay Oetoaer 1 b> November 30 of each calendar year. 

5.10.3.2 Appendix IX Sampling 

The Permittees shall immediately, but no later than one month, sample 
the ground water groundwater in all D.l\..fWs specified in Table 5.3.1 
for which there was statistically significant evidence of contaminatioti. 
The remaining DMWs shall be sampled within two months after 
statistically significant evidence of contamination is found in any 
DM\V. All DM\Vs shall be sampled to detennine the concentration of 
all substances identified in 20.4.1.500 NMAC (incorporating 40 CFR 
§264 Appendix IX), as required by 20.4.1.500 N1v1AC (incorporating 
40 CFR §264.98(g)(2)). 
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ATTACHMENT L 

2 WIPP GROUND 'l\'ATERGROUNDWATER DETECTION MONITORING 
3 PROGRAM PLAN 

4 L-1 Introduction :.......: _ ___:..:_=-.:::.=..=:..="-' 

5 The Waste Isolation Pilot Plant (WIPP) iE? a geologic repository for the disposal of transuranic 
6 (TRU) waste facility is subject to regulation under Title 20 of the New Mexico Administrative 
7 Code (NMAC). Chapter 4. Part 1. Subpart V (20.4. 1.500 NMAC). As required by 20.4.500 
8 NMAC (incoroorating 40 CFR §264.601). the Permittees shall demonstrate that the 
9 environmental performance standards for a miscellaneous unit which are applied to the 

10 hazardous waste disposal units (HWDUs) in the underground will be met. The disposal horizon 
11 is locatoEI 2,150 feet (ft) (955 motors [m]) bolovt' the lanEI surface in tho bedded salt of the 
12 Salado formation (hereinafter referred to as the Salado). At VVIPP, water bearing units occur 
13 both above and below the disposal horizon. Ground water monitoring of the uppermost aquifer 
14 belov.· the facility is not proposed at WIPP because that water bearing unit (the Bell Canyon 
15 formation) is not considered a credible pathiNay for a release from the repository. This is 
16 because the repository horizon and water bearing sandstones of tho Boll Canyon formation are 
17 separated by over 2000 ft (91 0 m) of very low permeability evaporite sediments (Addendum L1 , 
18 Amended Renewal Application (DOE, 2009)) . No natural credible pathway has been established 
19 for contaminant transport to aquifors below tho repository horizon, as thoro is no hydrologic 
20 communication botvvoon tho repository and underlying aquifor. Tho U.S. Environmental 
21 Protection Agency (I!!PA) concludoEI in 1990 that natural vertical communication does not exist 
22 based on their review of numerous studies (EPA, 1990). furthermore, drilling boreholes for 
23 ground water monitoring throl:lgh tho Salado and tho Castile Formation (hereinafter referred to 
24 as tho Castile) into the Bell Canyon aquifer would compromise the isolation properties of the 
25 repository medium. 

26 The WIPP facility is located m Eddy County in southeastern New Mex1co (figure L-1), w1th1n the 
27 Pecos Valley section of the southern Great Plains physiographic province. The facility is 26 
28 miles (mi) (42 kilometers fkmD east of Carlsbad. New Mexico. in an area known as Los 
29 Medanos (the dunes) . Los Medarios is a relatively flat. sparsely inhabited plateau with little 
30 water and limited land uses Disposal of TRU mixed 'Naste in the VVIPP facility is Sl:lbject to 
31 regulation under 20.4 .1 .500 NM,A,C. As required by 20.4 .1 .500 NMAC (incorporating 40 CfR 
32 §294.601), the Permittees shall demonstrate that the environmental performance standards for 
33 a miscellaneous unit, 'Nhich are applied to the hazardous 'A'aste disposal units (H'NDUs) in tho 
34 underground, 'fiill be met 

35 The WI PP facility (Figure L-2) consists of 16 sections of E ederalland in I ownship 22 South 
36 Range 31 East The 16 sect1ons of Federal land were withdrawn from the application of public 
37 land laws by the WIPP Land Withdrawal Act (LWA). Public Law 102-579. The WlPP LWA 
38 transferred the responsibility for the administration of the 16 sect1ons from the Department of 
39 Interior. Bureau of Land Management. to the U.S. Department of Energy (DOE) . This law 
40 specified that mining and drilling for purooses other than support of the WIPP proJect are 
41 prohibited within this 16 section area with the exception of Section 31 . Oil and gas drilling 
42 activities are restricted in Section 31 from the surface down to 6.000 feet. 

43 The WIPP facility includes a mined geolog1c repositorv for the disposal of transuranic ITRU) 
44 waste The disposal horizon is located 2.150 feet (ft) 1655 meters fmD below the land surface 10 
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the bedded salt of the Salado Formation (Salado) At the WIPP facility, water-bearing units 
2 occur both above and below the disposal horizon Groundwater monitoring of the uppermost 
3 aquifer below the facility is not required because the water-bearing unit (the Bell Canyon 
4 Formation (Bell Canyon)) is not considered a credible pathway for a release from the 
5 repositotv , This is because the repository horizon and water-bearing sandstones of the Bell 
6 Canyon are separated by over 2 000 ft (61 0 m) of veN low-permeability evaporite sediments 
7 (Amended Renewal Application Addendum L 1 (DOE, 2009)) , No natural credible pathway has 
8 been established for contaminant transport to water-bearing zones below the repository horizon , 
9 as there is no hydrologic communication between the repositoN and underlying water-bearing 

10 zones , The U,S, Environmental Protection Agency (EPA) concluded in 1990 that natural vertical 
11 communication does not exist based on review of numerous studies (EPA. 1990) , Furthermore, 
12 drilling boreholes for groundwater monitoring through the Salado and the Castile Formation 
13 (Castile) into the Bell Canyon would compromise the isolation properties of the repositoN 
14 medium, 

15 Ground waterGroundwater monitoring at the WIPP facility in the past has focused focuses on 
16 the Culebra member Member (Culebra) of the Rustler Formation (Rustler) (hereinafter referred 
17 to as the Culebra) because it represents the most significant hydrologic contaminant migration 
18 pathway to the accessible environment. The Culebra is the most significant water-bearing unit 
19 lying above the repository, Modeling of ground water movement in the Culebra, based on the 
20 concept of a ground 'Nater basinGroundwater movement in the Culebra, using results from the 
21 basin-scale groundwater model. is discussed in detail in Amended Renewal Application 
22 Addendum L 1, Section L 1-2a, Amended Renewall\pplication (DOE, 2009), 

23 The WIPP site is located in Eddy County in southeastern ~lew Mexico (Figure L 1) •.vithin the 
24 Pecos Valley section of the southern Great Plains physiographic province (Powers et aL, 1978), 
25 The site is 26 miles (mi) (42 kilometers [km]) east of Carlsbad, New Mexico in an area kno·Nn as 
26 Los Medaf\os (the dunes), Los Medaf\os is a relatively flat, sparsely inhabited plateau 'h'ith little 
27 water and limited land uses, 

28 The V\/IPP site (Figure L 2) consists of 16 sections of federal land in Township 22 South, 
29 Range 31 East The 16 sections of federal land 'Nere 'Nithdra·Nn from the application of public 
30 land laws by the VVIPP Land Withdrawal Act (LWA), Public Law 102 579, The WIPP UNA 
31 transferred the responsibility for the administration of the 16 sections from the Department of 
32 Interior, Bureau of Land Management, to the U,S, Department of Energy (DO~), This law 
33 specified that mining and drilling for purposes other than support of the WIPP project are 
34 prohibited within this 16 section area with the exception of Section 31, Oil and gas drilling 
35 activities are restricted in Section 31 from the surface down to 6,000 feet 

36 This monitoring plan addresses requirements for sample collection, Culebra ground 
37 watefgroundwater surface elevation monitoring, Culebra flow 
38 direction and rate determination, data management, and reporting of Culebra ground 
39 watefgroundwater monitoring data, It also identifies !Odtcator analytical parameters and 
40 hazardous constituents selected to assess Culebra ground watera roundwater quality,aOO 
41 establishes personnel responsibilities for the WIPP ground •,yatera roundwater detection 
42 monitoring program (DMP), Because quality assurance is an integral component of the ground 
43 sampling, analysis, and reporting process, quality assurance/quality control 
44 (QAIQC) elements and associated data acceptance criteria are included in this plan, 

45 Instructions for performing field activities that will be conducted in conjunction with this QMP 
46 sampling and analysis plan are provided in the WIPP Standard Operating Procedures (SOPs) 
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(see Table L-3). which are maintained in facility files and which comply with the applicable 
2 requirements of 20.4 1 500 NMAC (incorporating 40 CFR § 264 97 (d)) field operating 
3 prooedures, referenoed throughout this plan. Procedures are required for each aspect of the 
4 Culebra ground watergroundwater sampling process, including Culebra grmmd 
5 watef':groundwater surface elevation measurement, Culebra ground v.'atergroundwater flow 
6 direction and rate determination , sampling equipment installation and operation, field water-
? quality measurements, and sample collection. These prooedures presoribe proper f.ield sampling 
8 teohniques. Data required by this plan Samples will be collected by trained qualified personnel 
9 in accordance with SOPs (Table L-3) under the supervision and direotion of qualified engineers, 

10 soientists, or other teohnioal personnel. 

11 L-1 a Geologic and Hydrologic Characteristics 

12 L-1a(1) Geology 

13 The WIPP site-facility is situated within the Delaware Basin bounded to the north and east by 
14 the Capitan Reef, which is part of the larger Permian Basin, located in the south-central region 
15 of North America. During the Permian period, '<>'+'hioh same to a olose about 245 million years 
16 ago, anoient seas oovered the basin. Their later evaporation resulted in the deposition of a thiok 
17 sequenoe of evaporites. Addendum L1, Seotion L1 1 of the Amended Renewal Applioation 
18 (DOE, 2009) presents a detailed disoussion of the regional geologic history. Three major 
19 evaporite-bearing formations were deposited in the Delaware Basin (see Figures L-3 and L-4 
20 and Amended Renewal Application Addendum L1. Section L 1-1 (DOE. 2009) for more detail): 

21 • The Castile, which formed through evaporation of the Permian Sea, consists of 
22 interbedded anhydrites and halite. Its upper boundary is at a depth of about 2,825 ft (861 
23 m) below ground surface (bgs), and its thickness at the WIPP facility is 1,250 ft (381 m). 

24 • The repository is located in the Salado, which overlies the Castile and resulted from 
25 prolonged desiccation that produced predominantly halite, with some carbonates, 
26 anhydrites, and clay seams. Its upper boundary is at a depth of about 850 ft (259 m) 
27 bgs, and it is about 2,000 ft (61 0 m) thick in the repository area. 

28 • The Rustler Formation (hereinafter referred to as the Rustler) was deposited in a 
29 lagoonal environment during a major freshening of the basin and consists of carbonates, 
30 anhydrites, and halites. Its beds consist of clay and anhydrite and contain small amounts 
31 of brine. The Rustler~ upper boundary is about 500ft (152m) bgs, and it ranges up to 
32 350ft (1 07 m) in thickness in the repository area. 

33 These evaporite-bearing formations lie between two other formations significant to the geology 
34 and hydrology of the WIPP sitefacility . The Dewey Lake Redbeds Formation (Dewey Lake) 
35 overlying the Rustler is dominated by nonmarine sediments and consists almost entirely of 
36 mudstone, claystone, siltstone, and interbedded sandstone (see Amended Renewal Application 
37 Addendum L 1, Section L 1-1 c(6) of the Amended Rene•/,•al Application (DOE, 2009)). This 
38 formation forms a 500-ft- (152-m) thick barrier of fine-grained sediments that retard the 
39 downward percolation of water into the evaporite units below. 4- The Bell Canyon Formation 

~ While ther:e may lle seme ~Jncertainty over the ams~Jnt sf vertiGal r:eGhar!)e ecG~Jrrin!) 'A4thin the R~Jstler, the iss~Je is only sf 
signifiGanGe to long term performance salc~Jiatisns in which releases frem the repssitery oss~Jr thro~Jgh the creation of a migration 
pathway res~Jiting from Grilling (inaG'Jertently) in the WIPP area. The conse~~Jences of vertical resharge are llo~JnGeG in the meseling 
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1 (hereinafter referred to as the Sell Canyon) is the first water-bearing unit below the repository 
2 (see Amended Renewal Application Addendum L 1, Section L 1-1c(2) of the AmenEieEI Rene· .. ,al 
3 Application (DOE, 2009))-..amlis confined above by the thick evaporite sequences deposits of 
4 the Castile above. It consists of 1 ,200ft (366 m) of interbedded sandstone, shale, and siltstone. 

5 The Salado was selected to host the WIPP repository for several reasons. First, it is regionally 
6 extensive, underlying an area of more than 36,000 square mi (mi2) (93,240 square kilometers 
7 [km2

]). Second, its permeability is extremely low. Third, salt behaves mechanically in a plastic 
8 manner under pressure (the lithostatic pressure at the disposal horizon is approximately 2.200 
9 more than 2,000 pounds per square inch [lb/in.2

] or ~.1.4...9 megapascals [MPa]) and 
10 eventually moves deforms to fill any opening (referred to as creep). Fourth, any fluid remaining 
11 in small fractures or openings is saturated with salt, is incapable of further salt dissolution, and 
12 has probably remained in place for millions of yearssince deposition . Finally, the Salado lies 
13 between the Rustler and the Castile (Figure L-i a), which contain very low permeability layers 
14 that help confine and isolate waste within and keep water outside of the WIPP repository (see 
15 Amended Renewal Application Addendum L 1, Section L 1-1 c(5) and L 1-1 c(3) of the AmenEieEI 
16 Renewal /\pplication (DOE, 2009)). 

17 L-1 a(2) GrounEI •.vaterGroundwater Hydrology 

18 The general hydrogeology of the area surrounding the WIPP facility is described in this section 
19 starting with the first geologic unit below the Salado. Addendum L 1, Section L 1-2a of the 
20 Amended Renewal Application (DOE, 2009) provides more detailed discussions of the local and 
21 regional hydrogeology. Relevant hydrological parameters for the various rock units above the 
22 Salado at WIPP are summarized in Table L-1 . 

23 L-1a(2)(i) The Castile 

24 The Castile is a basin-filling evaporite sequence of sediments surrounded by the Capitan Reef. 
25 The Castile represents a major regional grounEI watergroundwater aquitard that effectively 
26 prevents upward migration of water from the underlying Bell Canyon. Fluid present in the Castile 
27 is very restricted because evaporites do not readily maintain pore space, solution channels, or 
28 open fractures at depth. Drill-stem tests conducted in the Castile during construction of the 
29 WIPP facility foo.n€1-.determined its permeability to be lower than detection limits; however, the 
30 hydraulic conductivity has been conservatively estimated to be less than 10·8 ft (3 x 10·9 m) per 
31 day. A description of the Castile brine reservoirs outside the WIPP facility area is provided in 
32 Addendum L 1, Section L 1-2a(2)(b) of the Amended Renewal Application (DOE, 2009). 

33 L -1 a{2){ii) The Salado 

34 The Salado is an evaporite sequence that filled the remainder of the Delaware Basin and lapped 
35 extensively over the Capitan Reef and the back-reef sediments beyond. The Salado consists of 
36 approximately 2,000 ft (610 m) of bedded halite, with interbeds or seams of anhydrite, clay, and 
37 polyhalite. It acts hydrologically as a regional confining bed . The porosity of the Salado is very 
38 low and naturally interconnected pores are probably nonexistent in halite at the depth of the 
39 disposal horizon. Fluids associated with the Salado occur mainly as very small fluid inclusions in 

by assbiR'Iing that binder futblre eliR'Iate eenditiens 0Nhieh are assbiR'Ied te be eeeler and wetter), the greblnd water sblrfaee ele>Jatien 
(water table) raises near greblnd sblrfaee, at whish tiR'Ie the •.vater table tends te R'liR'Iie tepegraphy. 
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the halite crystals and also occur between crystal boundaries (interstitial fluid) of the massive 
2 crystalline salt formation; fluids also occur in clay seams and anhydrite beds. Permeabilities 
3 measured from the surface in the area of the WIPP facility range from 0.01 to 25 microdarcies. 
4 The most reliable value, 0.3 microdarcy, was obtained from well DOE-2. The results of 
5 permeability testing at the disposal horizon are within the range of 0.001 to 0.01 microdarcy. As 
6 a comparison, the permeability of the Salado is roughly a thousand times less than that of a 
7 lower clay liner required of surface impoundments and landfills, assuming similar thicknesses. 

8 L-1 a(2)(iii) The Rustler 

9 The Rustler has been the subject of extensive characterization activities because it contains the 
10 most transmissive hydrologic units overlying the Salado (specifically, tho Culebra Member, 
11 hereafter referred to as the Culebra). Within the Rustler, five members have been identified. Of 
12 these, the Culebra is the most transmissive and has been the focus of most of the Rustler 
13 hydrologic studies. 

14 The Culebra is the first continuous water-bearing zone above the Salado and is up to 
15 approximately 30 ft (9 m) thick. Water in the Culebra is usually present in fractures and is 
16 confined by overlying gypsum or anhydrite and underlying clay and anhydrite beds. The 
17 hydraulic gradient within the Culebra in the area of the WIPP facility is approximately 20ft per 
18 mi (3.8 m per km) and becomes much flatter south and southwest of the site (Figure L-e~). 
19 Culebra transmissivities in the Nash Draw range up to 1,250 square ft (ft2) (116 square m [m2

]) 

20 per day; closer to the WIPP facility, they are as low as 0.007 to 74 ft2 (0.00065 to 7.0 m2
) per 

21 day. The Culebra is hydrologically confined. 

22 The two primary types of field tests that are being used to characterize the flow and transport 
23 characteristics of the Culebra are hydraulic tests and tracer tests. 

24 The hydraulic tests consist of pump, injection, and slug testing of wells across the study area 
25 (see Amended Renewal Application Addendum L 1, Section L 1-2a(3)(a)(ii) of the Amended 
26 Rene·Nal Application (DOE, 2009)). The most detailed hydraulic test data exist for the WIPP 
27 hydropads (e.g., H-19). The hydropads generally comprise a network of three or more wells 
28 located within a few tens of meters of each other. Long-term pumping tests have been 
29 conducted at hydropads H-3, H-11, and H-19 and at well WIPP-13 (see Amended Renewal 
30 Application Addendum L 1, Section L 1-2a(3)(a)(ii) of the Amended Renew-al Application (DOE, 
31 2009)}. These pumping tests provided transient pressure data both at the hydropad and over a 
32 much larger area. Tests often included use of automated data-acquisition systems, providing 
33 high-resolution (in both space and time) data sets. In addition to long-term pumping tests, slug 
34 tests and short-term pumping tests have been conducted at individual wells to provide pressure 
35 data that can be used to interpret the transmissivity at that well (see Amended Renewal 
36 Application Addendum L 1, Section L 1-2a(3)(a)(ii) of the Amended Renewal Application (DOE, 
37 2009)). (,A,dditional short term pumping tests have been conducted in the VIJater Quality 
38 Sampling Program ('iVQSP) \Neils (see Addendum L1, Section L1 2a(3)(a)(ii) of the Amended 
39 Renev.ml Application (DOE, 2009)). Detailed cross-hole hydraulic testing has recently been 
40 conducted at the H-19 hydropad (see Amended Renewal Application Addendum L 1, Section L 1-
41 2a(3)(a)(ii) of tho Amended Renov;al Application (DOE, 2009)). 

42 The hydraulic tests are designed to yield pressure data for estimation of hydrologic . 
43 characteristics Pressure data are collected during hydraulic tests for estimation of hydrologic 
44 characteristics such as transmissivity, permeability, and storativity. The pressure data from long-
45 term pumping tests and the interpreted transmissivity values for individual wells are used fol: 
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inf}~t to flow moGieling in calibration of flow models . Some of the hydraulic test data and 
2 interpretations are also important for the interpretation of transport characteristics. For instance, 
3 the permeability values interpreted from the hydraulic tests at a given hydropad are needed for 
4 interpretations of tracer test data at that hydropad. 

5 There is strong evidence that the permeability of the Culebra varies spatially and varies 
6 sufficiently that it cannot be characterized with a uniform value or range over the region of 
7 interest to WIPP. The transmissivity of the Culebra varies spatially over ~ten orders of 
8 magnitude from east to west in the vicinity of WIPP. Over the site, Cl:llebra transmissivity '.•aries 
9 over three to fo~r orGiers of magnit~de. Fig~re D6 30 shows variation in transmissivity in the 

10 C~lebra in the WIPP region. Transmissivities have been calculated at 1 x 10~z square feet per 
11 day (1 x 10~~ square meters per second) at well ~SNL-15 east of the WIPP site to 1 x 103 

12 square feet per day (1 x 10-3 square meters per second) at well H-7 in Nash Draw (see 
13 Amended Renewal Application Addendum L 1, Section L 1-2a(3)(a)(ii) of the AmenGieGI Renewal 
14 l\flfllication (DOE, 2009)). 

15 Transmissivity variations in the Culebra are believed to be controlled by the relative abundance 
16 of open fractures rather than by primary (that is, depositional) features of the unit (Roberts. 
17 ~· Lateral variations in depositional environments were small within the mapped region, and 
18 primary features of the Culebra show little map-scale spatial variability, according to Holt and 
19 Powers, 1988. Direct measurements of the density of open fractures are not available from core 
20 samples because of incomplete recovery and fracturing during drilling, but observation of the 
21 relatively unfractured exposures in the WIPP shafts suggests that the density of open fractures 
22 in the Culebra decreases to the east. Q~alitative correlations have been noteGI bet'.veen 
23 transmissivity anGI several geologic feat~res f)Ossibly relateGI to open fracture density, incluGiing 
24 (1) the distrib~tion of overburden above the C~lebra, (2) the distribution of halite in other 
25 members of the R~stler, (3) the Glissol~:~tion of halite in the ~pper portion of the Salado, and (4) 
26 the Glistribution of gyps~m fillings in fract~res in the Culebra . 

27 Measured matrix flOFOsities of the Culebra vary from 0.03 to 0.30. Fracture porosity values have 
28 not been measured directly, b~:~t interpreted values from tracer tests at the H 3, H 6, and H 11 
29 hydropads vary from 5 )( 104 to 3 )( 1 0~. Data are insufficient to determine whether the average 
30 porosity of the matrix and fractures varies significantly on a regional scale. 

31 Geochemical and radioisotope characteristics of the Culebra have been studied. There is 
32 considerable variation in ground ·.vatergroundwater geochemistry in the Culebra. The variation 
33 has been described in terms of different hydrogeochemical facies that can be mapped in the 
34 Culebra. A halite-rich hydrogeochemical facies exists in the region of the WIPP site and to the 
35 east, approximately corresponding to the regions in which halite exists in units above and below 
36 the Culebra, and in which a large portion of the Culebra fractures are gypsum filled. An 
37 anhydrite-rich hydrogeochemical facies exists west and south of the WIPP site, where there is 
38 relatively less halite in adjacent strata and where there are fewer gypsum-filled fractures. 
39 Radiogenic isotopic signatures suggest that the age of the gro~:~nd vtatergroundwater in the 
40 Culebra is on the order of 10,000 years or more (see Amended Renewal Application Addendum 
41 L 1 of the Amended Rene•Nall\pplication (DOE, 2009)). 

42 The radiogenic ages of the Culebra grmmGI watera roundwater and the geochemical differences 
43 provide information potentially relevant to the gro~nd watergroundwater flow directions and 
44 ground watera roundwater interaction with other units and are important constraints on 
45 conceptual models of ground ·.vatergroundwater flow. Previo~:~s conceptual models of the 
46 Culebra (see Addendum L1 of the Amended Renewal Application (DOE:, 2009)) have not been 

B-21 

"0 ~ 267 



1 aele to consistently relate the hydrogeochemical facies, radiogenic ages, anEI flow constraints 
2 (that is, transmissivity, eounEiary conditions, etc.) in the Culeera. 

3 However, tl he Permittees have proposed a HeW-Conceptualization of grounEI 'Natergroundwater 
4 flow that ~explain~ observed geochemical facies and grounEI w-atergroundwater flow 
5 patterns. The -ReW-conceptualization, referred to as the basin-scale grounEI watergroundwater 
6 basi-R-model, offers a three dimensional approach to treatment of Supra-Salado rock units, and 
7 assumes vertical leakage (albeit very slow) between rock units of the Rustler exists (where 
8 hydraulic head is present). 

9 Flow in the Culebra is considered transient. This Eliffers from previous interpretations, wherein 
10 no flmN ·.vas assumeEI between Rustler units. The model assumes that the grounEI 
11 watefgroundwater system is dynamic and is responding to the drying of climate that has 
12 occurred since the late Pleistocene period. The Permittees assumed that recharge rates during 
13 the late Pleistocene period were sufficient to maintain the water table near land surface, but has 
14 since dropped significantly. Therefore, the impact of local topography on grounEI 
15 watergroundwater flow was greater during wetter periods, with discharge from the Rustler inJ..b.e. 
16 vicinity of the WIPP facility to the west toward Nash Draw; flow is currently dominated by more 
17 regional topographic effects during drier times, with flow in the Rustler from the vicinity of the 
18 WIPP facility towards the Balmorhea-Loving Trough to the south. to a more southerly Elirection. 

19 four hydrogeochemical facies within the Culeera in the WIPP area (DOE, 1 997) have eeen 
20 iEientifieEI: 

• Zone A 

• Zone 8 

• Zone C 

• ZoneD 

25 facies /\ grounEI water flow is slow, has not chang eEl over the last 14,000 years, anEI probably 
26 recharged more than 600,000 years ago. Vertical leakage occurs to facies A, anEI both lateral 
27 anEI vertical grounEI water flow rates are extremely lov:. facies 8 occurs in an area with greater 
28 vertical fracturing in the Culebra, anEI therefore exhibits more vertical infiltration anEI more rapid 
29 lateral flow in the Culebra. flow in facies 8 is currently to the south (it may mix with facies C 
30 \\<ater to the southeast) but 'Nas more tow-ard the west during wetter climates; vertical infiltration 
31 from the Dewey Lake to the Culebra Facies B is assumed by the Permittees to have occurred 
32 Eluring wetter climates in an area south of the VVIPP site. facies C water was not diluted to 
33 create Facies 8 'A<ater. Facies C occurs "in between" facies /:>., and B, and ground water flow 
34 entered the Culebra prior to the climate change (to drier conditions) 14,000 years ago. Facies C 
35 ground water flow is to the south at W IPP, where the Permittees theorizes that it joins IIlith a 
36 small amount of facies A solute being transported from the east. Ground v.<ater flow rate in 
37 facies Cis faster than in A but slower than in 8, and the proposed recharge area from the 
38 De·.vey Lake to the Culebra was to the northeast of the VVIPP site. facies C ground water 
39 infiltrated into the Dewey Lake and then interacted with anhydrite and halite along its path to the 
40 Culebra, wherein it mixed with smaller amounts of facies A water. the Permittees concluded 
41 that the presence of anhydrite within Rustler units does not prech,:~de slow downward infiltration 
42 (DOE, 1 997). 

43 Us1ng data from 22 wel ls. SiegeL Rob10son . and Myers (1991) ong inally def10ed four 
44 hydrochemical facies (A. B C and D) for Culebra groundwater based primarily on jon1c strength 
45 and major constituents With the data now available from 59 wells . Domski and Beauheim 
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1 (2008) defined transitional AJC and 8/C facies. as well as a new facies E for high-moles per 
2 kilogram (molal) Na-Mg Cl brines 

3 • Zone 8 - Dilute Oonic strength <0. 1 molal) CaS~-rich groundwater from southern high-
4 transmissivity area. Mg/Ca molar ratio 0.32 to 0.52. 

5 • Zone 8/C - Ionic strength 0.18 to 0.29 molal. Mg/Ca molar ratio OA to 0.6. 

6 • Zone C - Variable composition waters ionic strength 0.3 to 1 0 molal Mg/Ca molar ratio 
7 OA to 1.1. 

8 • Zone AJC - Ionic strength 1.1 to 1 .6 molal. Mg/Ca molar ratio 0.5 to 1 .2. 

g • Zone A- Ionic strength >1 .66 molal. up to 5.3 molal. Mg/Ca molar ratio 1.2 to 2A. 

10 • Zone D - Defined based on inferred contamination related to potash refining operations. 
11 Ionic strength 3 molal K/Na weight ratios of -0.2 

12 • Zone E- Wells east of the mudstone-halite margins . ionic strength 6A to 8 6 molal 
13 Mg/Ca molar ratio 4.1 to 6.6. 

14 The low-Ionic-strength ( <0.1 molal) facies 8 waters contain more sulfate than chloride and are 
15 found southwest and south of the WIPP site within and down the Culebra hydraulic gradient 
16 from the southernmost closed catchment basins. mapped by Powers (2006) . in the southwest 
17 arm of Nash Draw These waters reflect relatively recent recharge through gypsum karst 
18 overlying the Culebra. However. with total dissolved solids (IDS) concentrations in excess of 
19 3.000 mg/L. the facies 8 waters do not represent modern-day precipitation rapidly reaching the 
20 Culebra. They must have residence times in the Rustler sulfate units of thousands of years 
21 before reaching the Culebra. 

22 The higher-ionic-strength (0.3-1 molal) facies C bnnes have diffenng compositions. representrng 
23 meteoric waters that have dissolved CaS04. overorinted with mixing and localized processes. 
24 Facies A brines Oonic strength 1 6-5 3 molaO are high in NaCI and are clustered along the 
2s extent of halite in the middle of the Tamarisk Member of the Rustler Formation . Facies A 
26 represents old waters (long flow paths) that have dissolved halite and/or connate brine. or a 
21 mixture of the two from facies E The facies D brines as Identified by SiegeL Robinson. and 
28 Myers (1991 ). are high-ionrc-strength solutions found in western Nash Draw with high KINa 
29 ratios representing waters contaminated with effluent from potash refining operations. Similar 
30 water is found at shallow depth (<36ft ( 11 m)) in the upper Dewey Lake at SNL-1 just south of 
31 the Intrepid East tailings pile. The newly defined facies E waters are verv high ionic strength 
32 (6A-8 .6 molal) NaCI brines with high Mg/Ca ratios. The facies E brines are found east of the 
33 WIPP site where Rustler halite is present above and below the Culebra. and halite cements are 
34 present rn the Cuiebra . They represent primitive brines present since deposition of the Cufebra 
35 and immediately overlying strata 

36 Previously, the Permittees and others believed the geochemistry of Culebra ground 
37 watergroundwater was inconsistent with flow directions. This was based on the premise that 
38 ~facies C water must transform to facies 8 water (e.g. become "fresher"), which is inconsistent 
39 with the observed flow direction. It is now believed that the observed geochemistry and flow 
40 directions can be explained with different recharge areas and Culebra travel paths (Amended 
41 Renewal Appl!cation Addendum L 1 of the Amended Renewal Application (DOE, 2009)). 
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Head distribution in the Culebra (see Amended Renewal Application Addendum L 1 ef...tAe 
2 Amended Rene'Nal ,t\pplication (DOE, 2009)) is consistent with basin-scale ground 
3 watefgroundwater ~modeling results indicating that the generalized ground 
4 watefgroundwater flow direction in the Culebra is currently north to south. However, the 
5 fractured nature of the Culebra, coupled with variable fluid densities, can cause localized flow 
6 patterns to differ from general flow patterns. 

7 Gro~::~nd water levels in the C~o~lebra in the VVIPP region have eeen measl:lred for se'ieral 
8 decades. Water le•iel rises ha\'e been oeserved in the VI/IPP region and are possiely related to 
9 recovery from impacts cal:lsed by shaft installation, response to potash effll:lent discharge, or are 

10 unexplained, as discussed below. The extent of water level rise observed at a particular '<Nell 
11 depends on several factors, but the proximity of the observation point to the potential cal:lse of 
12 the water level rise appears to be a primary factor. 

13 In the vicinity of the WIPP site, water level rises are believed to ee cal:lsed by recovery from 
14 drainage into the shafts. Drainage into shafts has been reduced by a nl:lmber of grol:lting 
15 programs over the years, most recently in 1 QQ3 around the Air Intake Shaft. ~Jorthwest of the 
16 site, in and near ~lash DrmN, water levels appear to fluctuate in response to effluent discharge 
11 from potash mines. Correlation of \Nater level fll:lctl:lation with potash mine discharge, hmNever, 
18 cannot be proven definitively because Sl:lfficient data on the timing and volumes of discharge 
19 are not available. \'Vater level rises in the vicinity of the H Q hydropad, aeol:lt 6.5 miles sol:lth of 
20 the site, are thought to be ca~::~sed by neither WIPP activities nor potash mining discharge. They 
21 remain unexplained. The Permittees continue to monitor grol:lnd water levels throl:lghol:lt the 
22 region. 

23 Groundwater levels in the Culebra in the region around the WIPP facility have been measured 
24 in numerous wells. Water-level rises have been observed and are attributed to causes 
25 discussed in the Renewal Application Addendum L1. Section L1-2a(3)(a)(ii) fDOE 2009) The 
26 extent of water-level rise observed at a particular well depends on several factors . but the 
21 proximity of the observation point to the cause of the water-level change appears to be a 
28 primarv factor 

29 Hydrolomcal IOvesttgations conducted from 2003 through 2007 provtded new mformation some 
30 of it confirming long-held assumptions and some offering new insight into the hydrologtcal 
31 system around the WIPP site A Culebra monitoring network optimization study was completed 
32 by McKenna (2004) and updated by Kuhlman (2010) to identify locattons where new Culebra 
33 monitoring wells would be of greatest value and tci identify wells that could be removed from the 
34 network with little loss of information . 

35 As discussed 1n Amended Renewal Application Addendum L 1, Sectton L 1-2a(3)(a)(ii) (DOE. 
36 2009) extensive hydrological testing has been performed in the new wells . This testing has 
37 involved both single well tests. which provide information on local transmissivity and 
38 heterogeneity. and long-term (19 to 32 days) pumping tests that have created observable 
39 responses in wells up to 5.9 mi (9.5 km) away. 

40 Inferences about vertical flow directions in the Culebra have been made from well data collected 
41 by the Permittees. Beauheim (1987) reported flow directions towards the Culebra from both the 
42 underlying Los Medaiiosunnamed lov.J.Sr member Member (Los Medanos) of the Rustler and 
43 the overlying Magenta member Member (Magenta) of the Rustler (Magenta) eveF-across the 
44 WIPP site, indicating that the Culebra acts as a drain for the units around it. This is consistent 
45 with results of basin-scale basffi.-modeling. Recent siml:llations to 
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enhance the conceptual understanding of the geohydrelogy of the Rustler can se round in 
2 Corset and Knupp, 1996. 

3 Use of water from the Culebra in the WIPP facility area is quite limited because of its varying 
4 yields and high salinity. The Culebra is not used for water supply in the immediate WIPP site 
5 facility vicinity. Its nearest use is approximately 7 mi (11 km) southwest of the WIPP facility, 
6 where salinity is low enough to allow its use for livestock watering (sho•Nn, fer example, as \Nell 
7 H 8 in figure L 7 ). Ho'A'ever, the Permittees identified the Culesra as potential aquifer in the 
8 Compliance Certification Application (DOE, 1 996). Because of this, the Culebra will be the fecus 
9 of future greund 'Nater monitoring at VVIPP as it is also the most transmissive continuous water 

10 searing zone at WIPP and is the most likely pathway fer contaminant migration. 

11 L-2 General Regulatory Requirements 

12 Because geologic repositories such as the WIPP facility are defined under the Resource 
13 Conservation and Recovery Act (RCRA) as land disposal facilities and as miscellaneous units, 
14 the greund watergroundwater monitoring requirements of 20.4.1.500 NMAC (incorporating 40 
15 CFR §§264.600 through 264.603) shall be addressed. The requirements of 20.4.1.500 NMAC 
16 (incorporating 40 CFR §§264.90 through 264.101) applies ~to miscellaneous unit 
17 treatment, storage, and disposal facilities (TSDF) only if greund 'Natergroundwater monitoring is 
18 needed to satisfy 20.4.1.500 NMAC (incorporating 40 CFR §§264.601 through 264.603) 
19 environmental performance standards. 

20 The New Mexico Environment Department (NMED) has concluded that ground 
21 watefgroundwater monitoring in accordance with 20.4.1 .500 NMAC (incorporating 40 CFR §264 
22 Subpart F) at the_WIPP facility is necessary to meet the requirements of 20.4.1.500 NMAC 
23 (incorporating 40 CFR §§264.601 through 264 .603). 

24 bl -::;3L_~W~I P::.tP~G~r5i!:Ol:l~n~d~V•!:S!'a~te~r::!D-!.!.e~t~e£Ctll!i02.!0lJ.l!MJ.s;O!.!JOlJ!itQ.Or!J.!iD[]9;LtP:.QrO~gnr~arrmL(UDL!M~P1:) ~O~V(.§e~rv!!!.ie~WI£1. 

25 L-3a Scope 

26 The Permittees have established a RCR,A, " Gro~:~nd •.vater Detection Monitoring Program (DMP) 
27 Plan" to define and protect greund water resources at VVIPP. One of the objectives of the VVIPP 
28 DMP is to establish, by means of ground \\•ater sampling and analysis, an accurate and 
29 representative greund v.rater database that is scientifically defensible and demonstrates 
30 reg~:~farory compliance. In addition, the DMP •.viii be used to determine background or existing 
31 conditions of ground water quality and quantity, including ground water surface ele\'ation and 
32 direction of flow, armmd the WIPP facility area. 

33 This DMP plan governs all ground watergroundwater sampling events conducted to meet the 
34 applicable requirements of 20.4.1.500 NMAC (incorporating 40 CFR 264§§ Subpart F 264.90 
35 through 264.101), and ensures that a#-such data are gathered in accordance with these and 
36 other applicable requirements . The gro~:~mi \Vater q~:~ality data generates by monitoring acti\'ities 
37 will provide a comprehensive backgro~:~nd database against which future a6 nalytical results 
38 collected can be compared during the DMP are compared to the baseline established in this 
39 Permit to determ1ne whether or not a release has occurred . 

40 Greund water monitoring at VVIPP has 13een historically conducted by several programs 
41 incl~:~ding the WIPP Site Characterization Program, the WIPP WQSP, and recently the VVIPP 
42 Gro~:~nd water S~:~rveillance Program (G'NSP). Ground vlater q~:~ality and gro~:~nd water s~:~rface 
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ele•;ation data have been collected by these programs for over 12 years at WIPP. Data from the 
2 VVQSP wells (which are vJidely distributed across the area, see Figure L 8) will be used to 
3 continually define changes in the area's potentiometric surface and ground water flmv 
4 directions. ~Jew monitoring wells incl~:~9e9 in the VVIPP GVVSP (VVQSP wells 1 @a) v;ere 
5 constrwcted to the specifications provided in the RCRA Ground \I'Jater Monitoring Technical 
6 Enforcement Guidance Document (EPA, 1 98@) and constitute the RCRA ground 'Nater 
7 monitoring network specified in this DMP as reqwired by 20.4.1.500 ~lMAC (incorporating 40 
8 CFR §§2@4.90 through 2@4.101). These wells are being used to estaelish backgrownd groun9 
9 'A'ater quality, ground \Vater surface elevations and flow directions in accordance with 20.4 .1 .500 

10 NM,A,C (incorporating 40 CFR §§2@4 .97(f) and (g) and 2@4 .98(e)). Justification for the locations 
11 of these wells (J wpgradient and 4 downgradient) is presented below. 

12 There are two separate components of the Groundwater Monitoring Program the Detection 
13 Monitoring Program fDMP) and the Water Level Monitoring Program (WLMP) The first 
14 component consists of a network of six Detection Monitoring Wells CDMWs) The DMWs 
15 (WQSP 1-6) were constructed to be consistent with the specifications provided in the 
16 Groundwater Monitoring Technical Enforcement Guidance Document and constitute the RCRA 
17 groundwater monitoring network specified in the DMP . The DMWs were used to establish 
18 background groundwater quality in accordance with 20.4 1.500 NMAC Oncoroorating 40 CFR § 
19 264.97 and 264.98 (f)) . The second component of the Groundwater Monitoring Program is the 
20 WLMP. which is used to determine the groundwater surface elevation and flow direction . Table 
21 L-4 is a list of the wells used 1n the WLMP as of Januarv 1 2011 The list of wells is subject to 
22 change due to plugging and abandonment and drilling of new wells 

23 L-3b Current WIPP DMP 

24 The \fVQSP wells 1 through@ constitute the RCRA DMP for VVIPP (Figure L 9 and Permit 
25 Attachment B, Figure 82 3) during detection monitoring as required by 20.4.1.500 NMAC 
26 (incorporating 40 CFR §§2@4 .90 through 2@4 .101). This monitoring plan is a continuation of the 
27 current VVIPP GVVSP, and these wells will serve as the monitoring locations during background 
28 water quality characterization and the RCRA DMP (Figure L 9 and Permit Attachment B, figure 
29 ~ 

30 Wells WQSP-1, WQSP-2, and WQSP-3 W9fe-.are . .Jocated directly upgradient (north) of the 
31 WIPP shaft area. The locations of the three upgradient wells were selected to be representative 
32 of the flew vectors ef greund water moving dewngradient ento the WIPP site. Figure J4 ef 
33 Davies, 1989, sho,.vs the simulation of direction and magnitude of gro1:1nd 1.vater flow. The 
34 upgradient wells were lecated based on the flew vectors resulting ffom this model simulation. 
35 The original WQSP observation wells , as well as those in the RCRA DMP, have been an9 will 
36 continue to be used as piezometer wells to support collection of ground 1.vater surface elevation 
37 and ground .... r.ater flow modeling data to demonstrate regulatory compliance. Well location 
38 surveys for each of the seven wells were performed by the Permittees' survey personnel using 
39 the State Plane Coordinates North American Datum Model27 method. Results of the surveys 
40 are on file with the New Mexico State Engineers Department aleng with the associated 
41 extraction permits for each welL 

42 WQSP-4, WQSP-5, and WQSP-6 WSFe-are located downgradient (south) of the WIPP shaft 
43 area in concert with the flow vectors shown by this model simulation. All three Culebra 
44 downgradient wells (WQSP-4, 5, and 6) were sited to be located generally in the path of 
45 contaminants that might be released from the shaft area in the Culebra. based on the greatest 
46 velocity magnitude of ground water flow leaving the shaft area as shown on figure 34 of 
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Davies, 1989, and upgradient of the VVIPP LV\IA boundary. Well WQSP-4 was also specifically 
2 located to monitor the zone of higher transmissivity areund •.veils DOE 1 and H 11, which may 
3 represent faster flow path away from the WIPP shaft area to the LWA boundary (Amended 
4 Renewal Application Addendum L 1, Section L 1-2a(3)(a)(ii) of the Amended Renewal i\pplisation 
5 (DOE, 2009)). 

6 The Culebra has been seleGted fer the focus of the DMP due to it being regionally extensive and 
7 exhibiting the most significant transmissivity of the water bearing units at VVIPP. The Culebra 
8 has been extensively st~:~died during all past hydrologis charasterization programs and feund to 
9 be the most likely hydrologic pathway to the ascessible environment or compliance point fer any 

10 potential contamination. 

11 The compliance point is defined in 20.4.1 .500 NMAC (incorporating 40 CFR §264.95) as the 
12 vertical plane immediately downgradient of the hazardous waste management unit area (i.e. , at 
13 the downgradient footprint of the WIPP repository) . Permit Part 5 specifies the point of 
14 compliance as "the vertical surface located at the hydraulically downgradient limit of the 
15 Underground HWDUs that extends to the Culebra Member of the Rustler Formation ."~ 
16 RCRA ground water monitoring net\vork 'Nas not installed immediately downgradient of this 
17 plane. However, because the Underground HWDUs at WIPP are gubpart X units, and d1:1e to 
18 the relatively ~:~ nique containment and transport aspects of the site, monitoring at the proposed 
19 locations will allow for detection of releases prior to release of these contaminants to the general 
20 public at the L\"'A boundary. Wells WQSP-4. 5. and 6 are situated to demonstrate that during 
21 the operating life of the facility Oncluding closure). release of contaminants to the general public 
22 will not occur. 

23 The DMP •.veils '.vere located to intercept flow vectors dovmgradient away from the WIPP shafts 
24 area based on current density corrected potentiometric surfaces (Figure L 9). Based on natural 
25 contours of the potentiometric surface (Figure L 9) the seleGted well placement locations are 
26 do~tvngra dient of the general flow direction from the shaft area. Transport modeling suggests o-f 
27 contaminant migration thro~:~ghout the Culebra to the Land Withdrawal Ast boundary suggests 
28 that travel times from the Waste Handling Shaft to the LYVA boundarv could be on the order of 
29 thousands of years, if, under \\'orst case conditions, This assumes conditions where hazardous 
30 constituents eotHG-migrate from the sealed repository fpost closure) to the Culebra via the 
31 sealed shafts . If contaminants were to migrate from the disposal facility, they wo~:~ld be detected 
32 by the DMP vlells located midway between the shafts and LWA such that samples from wells 
33 could detest these contaminants long before they could reach the LWA boundary. 

34 Potentiometric surfaces and ground watera roundwater flow directions defined for the Culebra 
35 prior to large-scale pumping in the WIPP facility area and the excavation of WIPP shafts 
36 suggests that flow was generally to the south-southeast from the waste disposal and shaft areas 
37 (Mercer, 1983; Davies, 1989). Recent (December 1996) pf otentiometric surface maps of the 
38 Culebra adjusted for density differences show very similar characteristics . The wells used for 
39 measunng the potentiometnc surtace of the Culebra are measured monthly and listed in Table 
40 l...:A....(Figure L 9). WQgp 4, WQgp 5, and VVQgp 6 have been located downgradient of the 
41 WaSte emplacement areas accoraing to present day adjblsted potentiometric s~:~rfaces . 

42 Potentiometric sbl rfaces that have not been corrected for density differences and that contain 
43 transient relics of previous pumping drawdo'liA events do not reflect accurate natural gro~:~na 
44 water flmv directions ana sho~:~ld not be used to assess the aaequacy of gro~:~nd water 
45 monitoring locations. Previous potentiometric s~:~rface maps showing a potentiometric IE>'A' ana 
46 hydrologic gradient toward the area between VVQSP 3 ana WQSP 4 had not been adjusted to 
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freshwater head eqblivalents, and had also been inflblenced by the long term pblmping at well H 
2 19. Hence, some historic maps may not represent natblral Cbllebra flov>' directions or gradients, 
3 and appropriateness of the RCRA monitoring network cannot be definiti\•ely evalblated using 
4 these data. 

5 L-3b(1) Detection Monitoring -12-Well Construction Specification 

6 L 3b(1 )(i) VVQSP 1 

7 Diagrams otthe six DMP wells are shown in Figures L-7 through L-12 . Detailed descriptions of 
8 geology and construction methods may be found in DOE 1995, 

g The six WQSP Culebra wells Well WQSP 1 v,.r.as were drilled between September 13 and 
10 +90ctober 26, 1994,.-to-a. The total depth of_ 737ft (225m) bgseach well is shown in Table L-5. 
11 The borehole \\'aswells were drilled through the Culebra and extends 15 ft (5 m) into the 
12 blnnamed lower member of the Rblstlerlos Medarios as shown in Table L-5. The well~ was-were 
13 drilled to a depth of 693ft (211 m) bgs blsingthe top of the Culebra using compressed air as the 
14 drilling fluid. The interval from 693 to 737ft (225 to 211 m) bgs (the total depth) was drilled using 
15 air mist vJith a foaming agent as the drilling fl~:~id. WQSP 1•.e.•as drilled to 695.6 ft (212m) bgs 
16 ~and a 9%-in. drill bit. The wells were then and was cored from 695.6 to 737ft (212 to 225 
17 m) bgs using a 5/4-in. core bit to cut 4-in.- (0.1-m) diameter core to total depth. See Table L-5 
18 for the drilling and coring intervals for each well. After coring, WQSP 1 WOSP wells were was 
19 reamed to 9Ys;-in. {0.3 m) in diameter to total depth. WQSP 1 wasAfter reaming, wells were 
20 cased from the surface to 737ft (224.6 m) bgstotal depth with 5-in. (0.1-m) (0.28-in . [0.7-
21 centimeter (em)] wall) blank fiberglass casing with in-line 5-in.- (0.1-m) diameter fiberglass 0.02-
22 in. {0.1-cm) slotted screen across the Culebra interval from 702 to 727ft (214 to 222 m) bgs~ 
23 shown in Table L-5. The annulus between the borehole wall and the casing/screen is packed 
24 with sand from 640 to 651ft (195 to 198m) bgs and with 8/16 Brady gravel from 651 to 737ft 
25 (198 to 225 m) bgs. as Indicated 1n Table L-5 Based on core log results, the Culebra is located 
26 from 699 to 722ft (213 to 220 m) bgs (see Figure L 1 0). 

27 L 3b(1 )(ii) VVQSP 2 

28 Well WQSP 2 was drilled between September 6 and 12, 1994, to a total depth of 846ft (257.9 
29 m) bgs. The borehole 'Nas drilled through the Culebra and e.xtends 12.3 ft (3 .7 m) into the 
30 unnamed lm.v.er member of the Rustler. The t.vell was drilled to a depth of 800ft (244 m) bgs 
31 with a 9§4 in. drill bit blsing compressed air as the drilling flllid. The interval from 800 to 846 ft 
32 (244 to 258m) bgs (the total Elepth) •tJ.as drill~d with a 5% in. core bit to cut 4 in. (0.1 m) 
33 diameter core using air mist with a foaming agent as the drilling fluid . After coring, WQSP 2 was 
34 reamed to 9% in. (0.3 m) in diameter to total depth. VVQSP 2 was cased from the surface to 846 
35 ft (258m) bgs •.vith 5 in. (0.1 m) (0.28 in. [0.7 cm}•N.all) blank fiberglass casing with in line 5 in. 
36 (0.1 m) diameter fiberglass 0.02 in. (0.1 em) slotted screen across the Culebra interval from 811 
37 to 836 ft (24 7 to 255 m) bgs. The annulus between the borehole '.tJall and the casing/screen is 
38 packed 'Nith sand from 790 to 793 ft (241 to 24 2 m) bgs and with 8/16 Brady gravel from 793 to 
39 846ft (242 to 258m) bgs. Based on core log results, the C~:~lebra is located from 810.1 to 833.7 
40 ft (24 7 to 254 m) bgs (see Figure L 11 ). 

41 L 3b(1)(iii) VVQSP 3 

42 VVell WQSP 3 w-as drilled between October 21 and 26, 1994, to a total depth of 880ft (268m) 
43 bgs. The borehole was drilled through the Culebra and extends 10 ft (3.1 m) into the unnamed 
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11 

lower r:nember of the Rt~stler. The well was drilled to a depth of IHlQ ft (26g r:n) bgs t~sing 
compressed air as the drilling flt~id. The borehole was cleaned using air mist with a foaming 
agent. WQSP 3 vJas drilled to 833 ft (254 m) bgs t~sing a 9% in. drill bit and was cored fror:n 833 
to g79 ft (254 to 268 m) bgs t~sing a 5% in. core bit to ct~t 4 in. (0.1 m) diameter core. After 
coring, VVQSP 3 was rear:ned to 9% in. (0.3 r:n) in diameter to total depth of 880 ft (268 r:n) bgs. 
VVQSP 3 was cased fror:n the st~riace to 880ft (268m) bgs with 5 in. (0.1 m) (0.28 in . [0.7 em] 
wall) blank fiberglass casing 'Nith in line 5 in. (0.1 r:n) diameter fiberglass 0.02 in. (0.1 em) 
slotted screen across the Ct~lebra interval from 844 to 869ft (257 to 265 r:n) bgs. The annt~lus 
between the borehole \uall and the casing/screen is packed with sand fror:n 827 to 830 ft (252 to 
253 m) bgs and with 8/16 Brady gravel from 830 to 880ft (253 to 268m) bgs. Based on core log 
rest~lts, the Culebra is located from 84 4 to 870ft (257 to 265 r:n) bgs (see figt~re L 12). 

12 L 3b( 1 )(iv) VIJQSP 4 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

Well VVQSP 4 was drilled between October 5 and 10, 1994 , to a total depth of 800 ft (24 4 r:n) 
bgs. The borehole was drilled through the Culebra and extends 9.2 ft (2 .8 m) into the unnamed 
lower mer:nber of the Rustler. The ·.veil was drilled to a depth of 740ft (226 m) bgs with a 9 r4 in. 
drill bit using cor:npressed air as the drilling fluid. The interval from 740.5 to 798 ft (225.7 to 243 
r:n) bgs was cored \Nith a 514 in. (0.13 m) core bit to cut 4 in. (0.1 m) diar:neter core using air 
mist with a foaming agent as the drilling fluid. After coring, \/VQSP 4 was reamed to 9% in. (0.3 
m) in diameter to total depth of 800ft (244 m) egs. WQSP 4 vvas cased from the st~rface to 800 
ft (244 m) bgs ·with 5 in . (0.1 r:n) (0.28 in . [0.7 cr:n] \\'all) elank fieerglass casing with in line 5 in. 
(0.1 m) diameter fieerglass 0.02 in. (0.1 cr:n) slotted screen across the Culeera interval from 764 
to 789ft (233 to 241 m) bgs. The annulus between the borehole wall and the casing/screen is 
packed with sand fror:n 752 to 755 ft (229 to 230 r:n) egs and with 1m 6 Brady gravel from 755 to 
800ft (230 to 244 m) bgs. Based on core log results , the Culebra is located from 766 to 790.8 ft 
(233 to 241 m) bgs (see figure L 13). 

26 L 313(1 )(v) V'IQSP 5 

27 

28 

29 

30 

31 

32 
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34 

35 

36 

37 

38 

39 

Well WQSP 5 was drilled betNeen October 12 and 19, 1994 , to a total depth of 681 ft (208 r:n) 
bgs. The borehole 'Nas drilled through the Culebra and extends into the unnamed lower mer:nber 
of the Rustler. The well was drilled to a depth of 676 ft (206 m) bgs using compressed air as the 
drilling fluid . The borehole '.vas cleaned t~sing air mist with a foaming agent. VVQSP 5 \Vas drilled 
to 64 8 ft (198 m) bgs J:Jsing a 9% in. drill bit an€l was cored from 64 8 to 676 ft (198 to 206 m) bgs 
using a 5% in. core bit to cut 4 in. (0.1 m) diameter core. After coring, VVQSP 5 'A•as reamed to 
9% in. (0.3 m) in diameter to total depth of 681 ft (208 m) bgs. WQSP 5 'Nas cased from the 
suriace to 681 ft (208 m) egs with 5 in. (0.1 m) (0.28 in. [0.7 em] wall) elank Hberglass casing 
with in line 5 in. (0.1 m) €liameter fiberglass 0.02 in. (0.1 em) slotte€l screen across the CJ:Jfeera 
interval from 646 to 671 ft (1 97 to 205 m) bgs. The annulus between the borehole wall and the 
casing/screen is packed with sand from 623 to 626 ft (190 to 191 m) bgs and with 8,£16 Brady 
gravel from 626 to 681 ft (191 to 208m) bgs. Based on core log results, the Culebra is locateEI 
from 648 to 674.4 ft (198 to 205 .6 m) bgs (see figure L 14). 

40 L 3b(1)(vi) WQSP 6 

41 

42 

43 

44 

45 

'Nell VVQSP 6 was drilled between September 26 and October 3, 1994, to a total depth of 616.6 
ft (187.9 m) bgs. The borehole was drilled through the Culebra and extends 9.7 ft (3 m) into the 
unnamed lower member of the Rustler. The 'Nell v;as drilled to a depth of 367 ft (112 m) bgs 
using compressed air as the drilling fluid . The interval fror:n 367 to 616ft (112 to 188m) bgs (the 
total depth) was drilled using brine as the drilling fluid . VVQSP 6 was drilled to 568ft (173 m) 4 
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in. (0.1 m) ft egs ~sing a 9% in. drilleit and was cored from 56€1 to 616ft (173 to 1 Iilii! m) egs 
2 ~sing a 5% in. core eit to c~t 4 in . (0.1 m) diameter core. After coring, WQSP 6 'Nas reamed to 
3 9% in . (0.3 m) in. diameter to total depth of 616.6 ft (188 m) egs. \/VQSP 6 was cased from the 
4 s~rface to 616.6 ft (18€1 m) egs 'Nith 5 in. (0.1 m) (0.28 in. [0.7 em] wali) elank fieerglass casing 
5 with in line 5 in. (0.1 m) diameter fieerglass 0.02 in. (0.1 em) slotted screen across the C~leera 
s interval from 581 to 606ft (177 to 185 m) egs. The ann~l~s between the borehole wall and the 
7 casing/screen is packed with sand from 567 to 570 ft (173 to 173.7 m) egs and with €1/16 Brady 
8 gravel from 570 to 616.6 ft (174 to 1 €18 m) bgs. Based on core log res~lts, the C~lebra is located 
9 from 582 to 606.9 ft (177 to 185 m) egs (see fig~re L 15). 

1 o :.L -_4:..----:.;M:.:.;o,._,n..:.:.it:.::o~ri.._,n ... g..:.P .... r""'o .... g.:..:ra::.:.m'-'-=D:...:e:.=s""'c~ri pt:,.;t:.:.::ioo.:..:.n 

11 The WIPP DMP has been designed to meet the gro~nd watero roundwater monitoring 
12 requirements of 20.4.1.500 NMAC (incorporating 40 CFR §§264.90 through 264.101 ). The 
13 following sections of the monitoring plan specify the components of the DMP. 

14 L-4a Monitoring Frequency 

15 The seven RCRA monitoring wells have eeen sampled on a semiann~al basis since their 
16 installation in 1995 to estaelish backgro~nd gro~:~nd water q~ality in accordance with 20.4 .1 .500 
11 ~lMAC (incorporating 40 CfR §§264.97 and 264.98). This has incl~ded at least t\\'-o f~ll ro~o~nds 
18 of 20.4 .1.500 NMAC (Incorporating 40 CfR §264) Appendix IX analysis for samples from each 
19 of the proposeEI RCRA detection monitoring wells. In addition, 9ro~nd water samples were 
20 collected from the DMP ·.veils (from March 1997 until v;aste emplacement) at a frequency of fo1:1r 
21 sample replicates collected semiann~:~ally from each well for the inEiicator parameters of pH, 
22 specifie eonduetanee (SC), total organic eareon (TOC), and total organic halogen (TO.X) to 
23 further establish background ground water quality until detection monitoring in accordanee with 
24 20.4.1 .500 NM/\C (ineorporating 40 CfR §264.98) becomes applicable. fl. total of four rounEis of 
25 ,A,ppenEiix IX analysis will be conducted for samples from each well for use in background 
26 ground water quality determinations. 

21 Detection monitoring will start when the Permittees emplace Y.'aste and continue thro~o~gh the 
28 post closl:lre phase as requireEI by 20.4 .1.500 NMAC (incorporatin9 40 CfR §264 .90[cJ). Durin9 
29 detection monitorin9, one sample and one sample duplicate will be collected semiannually from 
30 each well in the RCRA detection monitoring network. As shown in Table L 2, the DMP will 
31 continue to collect grmmd water quality samples for all seven wells on a semiann~o~al basis 
32 during the life of the DMP. 20.4.1 .500 ~lMAC (incorporating 40 CfR §264 .97[gJ[2]) provides that 
33 an alternate sampling frequency to that provided in 20.4 .1.500 NMI\C (incorporating 40 CfR 
34 §264.98) may ee proposed ey the Permittees. Gi'<'en the natl:lre and rate of grOLmd water flow in 
35 the area surrounding VVIPP, collecting and analyzing one sample semiannually will be protective 
36 of human health and the environment because any hazardous constituent leaving the 
37 underground disposal facility will not have the potential to migrate beyond the ground water 
38 monitoring nei'Hork in a one year time frame. GrounEl 'Nater flow characteristics are presentee in 
39 detail in Addendum L1 , Section L1 2a of the Amended Renewal Application (DOE, 2009). 

40 Ground waterGroundwater surface elevations will be monitored in each of the seven six GAAP 
41 DMWs weJ.I&-on a monthly basis. The ground waterarouodwater surface elevation in each GAAP 
42 D.MW_weU-will also be measured prior to each annual sampling event. Ground 
43 watef:Grouodwater surface elevation measurements in the otRer-WLMP wells existing VVQSP 
44 'Nell sites will also be monitored on a monthly basis when accessible to supplement the area 
45 water level database and to help define regiona l changes in ground water flow directions and 
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gradients. The characteristics of the RCRA DMPDMW (sampling frequency, location) will be 
2 evaluated if significant changes are observed in the ground ·.vatergroundwater flow direction or 
3 gradient. If any change occurs 'Nhich could affect the ability of the DMP to fulfill the 
4 requirements of 20.4 .1.500 NMAC (incorporating 40 CFR §~64 aubpart F), the Permittees shall 
5 promptly notify fl.JMED in writing and apply for a permit modification, if appropriate. 

6 L-4b Anal tical Parameters 

7 The parameters listed in Part 5. Table 5.4 a and hazardous constituents listed in Part 5 Table • 
8 .5.A..b._analytes of interest ar.e...measured to establish as part of the DMP background ground 
9 water quality prior to emplacement of waste include all indicator parameters and all other 

10 parameters listed in 20.4 .1.500 NMAC (incorporating 40 CFR §264) Appendi:x IX. Field 
11 measurements of pH, aC, temperature, chloride, Eh, total iron, and alkalinity are also measured 
12 during background sampling . 

13 The DMP was initiated upon waste emplacement, at which time the semiannual samples will be 
14 analyzed for the parameters listed in Table L 3. Parameters to be analyzed by the contract 
15 laboratory such as specific conductance, total dissolved solids, total suspended solids, density, 
16 pH, total organic carbon, and total organic halogens were included as indicator parameters 
17 because of their universal commonality to ground water. Parameters such as chloride, alkal inity, 
18 calcium, magnesium, and potassium were included as matri:x specific general indicator 
19 parameters. Calcium, magnesium, potassium, chloride, and iron may be deleted during 
20 detection monitoring, 'Nith prior approval of NMED. Organic and inorganic compounds on the 
21 right hand side of Table L 3 were chosen because they will occur in the waste to be disposed at 
22 the WIPP facility. Additional parameters hazardous constituents may be identified through 
23 changes to the list of hazardous waste numbers authorized for disposal at the WIPP facility. tRe 
24 tentatively identified compound (TIC) process specified in the 1/Vaste Analysis Plan, Permit 
25 Attachment C. If compmmds hazardous constituents are identified, these will be added to tRe 
26 DMP listPart 5. Table 5.4.b, unless the Permittees provide justification for their omission 
27 (e .g., hazardous constituent not in 40 CFR §264 Appendix IX), and this omission is approved by 
28 NMED. 

29 L-4c Ground waterGroundwater Surface Elevation Measurement, Sample Collection and 
30 Laboratory Analysis 

31 Grownd w:aterGroundwater surface elevations will be measured in each W&UDMW prior to 
32 ground watera roundwater sample collection. Ground waterGroundwater will be extracted using 
33 serial and final sampling methods. Serial samples will be collected until ground 
34 watergroundwater field indicator parameters stabilize, after which the final sample for complete 
35 analysis will be collected. Final samples will then be analyzed for the DMP analytical s~::~ite 
36 parameters and constituents in Part 5 Tables 5 4 a and 5 4 b. 

37 L-4c(1} Ground ·.vater8roundwater Surface Elevation Monitoring Methodology 

38 The WIPP ground watera roundwater level monitoring program (WLMP) activities are conducted 
39 in accordance with the WIPP facility SOPs listed in Table L-3. is a s~::~bprogram of the DMP. The 
40 q~::~ality assurance activities of the VIJLMP are in strict accordance V>'ith VVP 13 1, and the quality 
41 assurance implementing procedure specific to gro~::~nd water surface ele·;ation monitoring is 
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VVIPP Proced~:~re WP 02 EM1014~. C1:1rrent versions of 9oth VVP 13 1 and WP 02 EM1014 are 
2 maintained in the VVIPP Operating Record. 

3 Gro~:~nd water s1:1rface elevation monitoring is in progress no•N and will contin1:1e thro~:~gh the 
4 post closure care period specified in Permit Part 7. This section of the plan addresses the 
5 activities of the WLMP d1:1ring the preoperational and operational phases of WIPP. 

6 Collection of ground water surface elevation data is required by 20.4.1.500 NMAC 
7 (incorporating 40 CFR §264.97(f)) . These data also provide: 

8 • Data collection as required ey the Environmental Monitoring Plan . 

9 • A means to f1:1lfill commitments made in the Final Environmental Impact Statement 
10 (FeiS). 

11 • A means to comply Yt'ith fut1:1re ground water inventory and monitoring reg~:~lations. 

12 • lnp1:1t for making land 1:1se decisions, (i.e ., designing long term active and passi•1e 
13 institutional controls for the site) . 

14 • Assistance in ~:~ ndersta nding any changes to readings from the '.'later press 1:1 re 
15 transEI~:~cers installed in each of the shafts to monitor vJater conditions eehinEI the liners. 

16 • An understanding of 'Nhether or not the horizontal and vertical gradients of flow are 
17 changing over time. 

18 The olJjective of the WLMP is to extenEI the documented record of g ro~:~nd water s1:1rface 
19 elevation fluctuations in the Culebra and Magenta memeers of the R1:1stler in the vicinity of the 
20 WIPP facility and to meet the req~:~irements of 20.4 .1 .500 NMAC (incorporating 40 CFR 
21 §264 .97(f)) . Gr01:md water surface elevation data will ee collected from each well of the RCRA 
22 DMP. Gro~:~nd water surface elevation data will also be collected from other Culebra wells, as 
23 well as monitoring wells completed in other water bearing zones o~t'erlying and underlying the 
24 WIPP repository horizon (see Fig1:1re L 18) when access to those zones is possible. This 
25 incl1:1des, but is not limited to, the Bell Canyon , the Forty niner, the contact zone bet,Neen the 
26 Rustler anEI Salado, and the Dewey Lake. 

27 Groundwater surface elevation measurements will be taken monthly at each of the stx DMWs 
28 and prior to the annual sampling event. AdditiOQ§!Ilv GrounEI vvatergrouodwater surface 
29 elevation measurements will be taken monthly in the other Culebra wells as listed tn Table L-4 . 
30 at least one accessible completed interval at each available well padwhen accessible. At well 
31 pads with two or more wells completed in the same interval, q1:1arterly measurements will be 
32 taken in the redundant 'Neils (wW elllocations are shown in Figure L-4-8.14.1. Ground water 
33 s~:~rface elevation mea~wrements will be taken monthly at each of the seven DMP wells, as 'Nell 
34 as prior to each sampling event. If a cumulative ground watera roundwater surface elevation 
35 change of more than 2 feet is detected in any DMP well over the course of one year which is not 

~ WP 02 E:M1014 "Grounawater Level Measurements" is a teshnisalproseauFe that spesilies the steps f<lllowea lly E:nvironmental 
Monitorin§ (I!M) f)ersonnel for makin§ manl,lal §rol,lna water lo•.•el measl,lrements in §rol,lna water wells in tho vicinity of the 1J!JIPP 
facility. The procoauro pro•;ides §eneral instrl,lGtions incll,ldin§ prere~l,lisites, saf<lty precal,ltions, flOrformanco fre~uoncy, qi,jafity 
assl,lrance, and recoras. Specific instrl,lctions are inciYaed for l,lsin§ the water le'lel measurement electrical condl,lctance Flrolle and 
aata mana§ement 
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attributable to site tests or natural stabilization of the site hydrologic system, the Permittees will 
2 notify NMED in writing and discuss the origin of the changes in the ~Annual Culebra 
3 Groundwater Report specified in Permit Part .5. Abnormal, unexplained changes in ground 
4 watefgroundwater surface elevation may-will be evaluated to determ1ne if they indicate changes 
5 in site recharge/discharge which could affect the assumptions regarding GMP-DMW weU 
6 placement and constitute new information as specified in 20.4.1.900 NMAC (incorporating 40 
7 CFR §270.41 (a)(2)). 

8 Ground •.e.<aterGroundwater surface elevation monitoring will continue through the post-closure 
g care period specified in Permit Part 7. The Permittees may temporarily increase the frequency 

10 of monitoring to effectively document naturally occurring or artificial perturbations that may be 
11 - imposed on the hydrologic systems at any point in time. This will be conducted in selected key 
12 wells by increasing the frequency of the manual ground watera roundwater surface elevation 
13 measurements or by monitoring water pressures with the aid of electronic pressure transducers 
14 and remote data-logging systems. The Permittees will include such additional data in the reports 
15 specified in Section L-5~. 

16 Interpretation of ground '.'vatergroundwater surface elevation measurements and corresponding 
17 fluctuations over time is complicated at the WIPP facility by spatial variation in fluid density~ 
18 vertically in well bores and areally from well to well. To monitor the hydraulic gradients of the 
19 hydrologic flow systems at WIPP accurately, actual ground watergroundwater surface elevation 
20 measurements will be monitored at the frequencies specified in Table L-2, and the Culebra 
21 groundwater densities of the fluids in the wells listed in Table L-4 OOJ:es-will be measure£! 
22 annually. When both of these parameters are knovm, equivalent freshwater heads 'Nill be 
23 calculated. The concept of freshwater head is discussed in Lusczynski (1 961 ). 

24 A discussion explaining the calculation of freshwater heads from mid formation depth at VVIPP 
25 can be fo~::~nd in Haug, et al. (1 987). Freshwater heads are useful in identifying hydraulic 
26 gradients in aquifers of variable density such as those existing at the WIPP site. Freshwater 
27 head at a given ~oint is defined as the height of a column of freshwater that will balance the 
28 existing pressure at that point (Lusczynski, 1961 ). 

29 Measured Culebra ground water surface elevation data can be converted to equivalent 
30 freshwater head from knowledge of the density of the borehole fluid, using the following formula. 
31 

p = pg;th 

32 where 

33 p = freshwater head (pressurelengtb of freshwater bead) 

34 ;tf} = average specific gravity of the borehole fluid (unitless rat1o of borehole flUid density to 
35 density of fresh water) 

36 gg =freshwater density (mass/volume) 

37 h = fluid column height above the datum (length) 

38 If the freshwater density is assumed to be 1.000 gram per cubic centimeter (g/cm\ then the 
39 equivalent freshwater head is equal to the fluid column height times the average borehole fluid 
40 specific gravity. density (ex~ressed as specific gravity). 
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1 Density measurements are made annually. Density for the DMWs will be expressed as specific 
2 gravity as measured in the field during sampling events using a hydrometer Freshwater head 
3 for other Culebra wells will be calculated as described above from fluid density measurements 
4 obtained using pressure transducers. 

5 L-4c(1)(i) Field Methods and Data Collection Requirements 

6 To obtain an accurate ground watergroundwater surface elevation measurement, a calibrated 
7 water-level measuring device will be lowered into a test well and the depth to water recorded 
8 from a known reference point. VIJhen using an electrical conductance probe, the depth to v;ater 
9 will be determined by reading the appropriate measurement markings on the embossed 

10 measuring tape when the alarm is activated at the surface. VVIPP Procedure VVP 02 EM1 014 An 
11 SOP will be used when making water-level measurements for this program The SOP will 
12 specify specifies the methods to be used in obtaining groundwater-level measurements. and 
13 provide general instructions including prerequisites. safety precautions. performance frequency. 
14 quality assurance data management. and records . A current revision of this procedure will be 
15 maintained in the WIPP Operating Record. 

16 L-4c(1)(ii) Ground vJaterGroundwater Surface Elevation Records and Document Control 

17 AIH!ncoming data will be processed in a ~manner te-that assureensures data integrity. The 
18 data management process for ground watergroundwater surface elevation measurements will 
19 begin with completion of the field data sheets. Date, time, tape measurement, equipment 
20 identification number, calibration due date, initial of the field personnel , and 
21 equipment/comments will be recorded on the field data sheets. If, for some unexpected reason, 
22 a measurement is not possible ('. . , a test is under way that blocks entry to the well bore) , 
23 then a notation as to why the measurement was not taken will be recorded in the comment 
24 column. Personnel will also use the comment column to report any security observations (i .e., 
25 well lock missing). 

26 Data recorded on the field data sheets and submitted by field personnel will be subject to 
27 guidelines outlined in applicable SOPs VVIPP Procedures WP 02 EM3001 ~and WP 02 
28 EM1014 4 (see Table L-3) . Current copies of these procedures are maintained within the VVIPP 
29 Operating Record. These procedures specify the processes for administering and managing 
30 such data. The data will be entered onto a computerized work sheet. The work sheet program 
31 wm-ca!cu!ateg grmmd 'Hatergroundwater surface elevation in both feet and meters relative to the 
32 top of the casing and also relative to mean sea level. The work sheet will also acijustprogram 
33 adtusts ground watergroundwater surface elevations to equivalent freshwater heads. 

34 A check print will be made of the work sheet printout. The check print will be used to verify that 
35 data taken in the field was properly reported on the database printout. A minimum of 10 percent 

~ WP 02 EMJ001 "AsmiRistr:ative Prosesses for ER•JiroRmeRtal MoRitoriRQ Programs" is a maRagemeRt soRtrol prosesYre to provise 
the asmiRistrative QYisaRse to ee Yses ey ERvireRmeRtal MoRitoriRQ (EM) perseRRel te maiRtaiR qYality soRtrol (QG) assosiates with 
EM sampliRQ astivities aRs to assYre that sata asqYires YRser the WIPP ERvireRRleRtal MeRiteriRg Program are valis . The 
presaYtieRs aRs limitatioRs portioR of this proeesYre assYre that oRiy qYalifies persoRRel aeqYire samples YRser the EM program, 
that cross ceRtamiRatieR ef samplinQ eejuipment is pre\'ented, ana that sample held times are net eJ(ceeses. The PerfeFillanee 
portion of the precesure pro\'ieee step ey step instFI.lc!ione fer Qlolality AssYrance/Qyality Control (QJI.'QG) implementation, the use 
ef sata sheets ans sample tracking legeeoks , sample tael1ing from eellcction to suernittal , and actions to take if sample resYits 
insisato tl:le poteRtial for exseesinQ a regYiatory limit. 
4 'l'/P 02 EM1014 "GroYndwater bevel MeasYremeRt", is a tesl:lnisal procedYre wl:licl:l lists the eqyipment reqYired ans the 
operational shesks nesessary to perform QroYnswater levelmeaslJrements. This pmceslJre as well as 1NP 02 EMJ001 also provides 
infoFillation on ~orforming valisation ans verification of laeoratory sata. 
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of the spreadsheet calculations will be randomly verified on the check print to ensure that 
2 calculations are being performed correctly. If errors are found, the work sheet will be corrected. 
3 The data contained on the computerized work sheet wi ll be translated into a database file. A 
4 printout will be made of the database file. The data each month will then be compiled into report 
5 f.ormat and transmitted to the appropriate agencies as requested by the Permittees. Ground 
6 watefGroundwater surface elevation data and equivalent freshwater heads for a#-tb.e...Culebra 
7 wells in Table L-4 will be transmitted to NMED one month by May 31 and November30-afte!: 
8 data are collected. Semi-annual groundwater reports will also include annotated hydrographs 
9 and trend analysis. 

10 A computerized database file will be maintained f.or all ground ,.,.Jater surface elevation data. 
11 Monthly and quarterly data \t.'iiii::Je appended into a yearly file. Upon verification that the yearly 
12 datai::Jase is free of errors, it vJill be appended into the project database file. A printed copy of the 
13 current project database (through December of the preceding year) '.Viii be kept in the 
14 Environment, Safety and Health Department (ES&H) EM fire resistant storage area. 

15 L-4c(2) Ground waterGroundwater Sampling 

16 L-4c(2)(i) Ground waterGroundwater Pumping and Sampling Systems 

17 The water I::Jearing ·units at VVIPP are highly variable in their ai::Jility to yield water to monitoring 
18 wells. The Culebra, the most transmissive hydrologic unit in the VVIPP area, exhibits 
19 transmissivities that range many orders of magnitude across the site area and is the primary 
20 f.ocus of the DMP. 

21 The ground watergroundwater pumping and sampling systems used to collect a ground 
22 watefgroundwater sample from the seven six new DMP DMWs weUs--will provide continuous 
23 and adequate production of water so that a representative ground watera roundwater sample 
24 can be obtained. The w~lls used fur ground water quality sampling vary in yield, depth, and 
25 pumping lift. These factors affect the duration of pumping as well as the equipment required at 
26 each well. 

27 The type of pumping and sampling system to be used in a welt depends primarily on the aquifer 
28 characteristics of the Culebra and well construction. The DMP ~\'e llsDMWs are wHl--96 
29 individually equipped with dedicated submersible pumping assemblies. Each well has a specific 
30 type of submersible pump, matched to the ability of the well to yield water during pumping. The 
31 down;-hole submersible pumps are will be controlled by a variable electronic flow controller to 
32 match the production capacity of the formation at each well. 

33 The electronic flow controller allows personnel collecting samples to control the rate of 
34 discharge during well purging to minimize the potential f.or loss of volatiles from the sample. As 
35 recommended in the "RCRA Ground-Water Monitoring Technical Enforcement Guidance 
36 Document" (EPA, 1986) the wells will be purged a minimum ofno more than three well bore 
37 volumes or until field parameters have stabilized . whichever occurs first. at a rate that wilt 
38 minimize the agitation of recharge water. This will be accomplished by monitoring formation 
39 presswre and matching the rate of discharge from the 'Nell as nearly as possible to the rate of 
40 recharge to the well. WIPP Procedure WP 02 EM1 002~ specifies the methods wsed for 

s WP 02 EM1 002 "Eiestric a1,1bmersible P1,1mp Menitering System lnstallatien and Operatien" is a technical preceGi,~re that pre~·ides 
step by step instr~,~ctiens fer acq1,1iring gre1,1nG water samples 1,1sing electric Si,~bmersible p1,1mps (ESPs). The preced~,~re aderesses 
tl:le eq1,1ipment in general, lists precawtiens and limitatiens which ass1,1re that enly q~,~alifiee inei•,•idwals eperate tl:le eq~,~ipment, 
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1 controlling flow rates and monitoring formation press1::1re. A c~::~rrent version of this doc~::~ment .,¥ill 
2 be maintained in the VVIPP Operating Record. Well purging will be pertormed in accordance 
3 with an SOP req~::~irements will be 1::1sed in conjunction with serial sampling to determine when 
4 the gro~:o~nd watergroundwater chemistry stabilizes and is therefore representative of undisturbed 
5 gro1::1nd watergroundwater. 

6 The DMP wellsDMWs are •.viii be cased and screened through the production interval with 
7 materials that do not yield contamination to the aquifer or allow the production interval to 
8 collapse under stress (high epoxy fiberglass). Details of well constr1::1ction are presented in 
9 Section L 3b(1 ). An electric, submersible pump installation without the use of a packer is._wiU--ee 

10 used in this instance. The largest amount of discharge from the submersible pump wiJ.l-take,§ 
11 place from a discharge pipe. In addition to this main discharge pipe a dedicated +eflGR®-sample 
12 line, running parallel to the discharge pipe, is._will also be used. The sampling line is 
13 manufactured from a chemically inert material. Flow through the pipe will be regulated on the 
14 surface by a flow control valve and/or variable speed drive controller. Cumulative flow wiU--eej,§ 
15 measured using a totalizing flow meter. Flow from the discharge pipe wiU--eej,§ routed to a 
16 discharge tank for disposal. 

17 The dedicated +eflGR®-samp1ing line wi#-Ge!§ used to collect the water sample that will undergo 
1s analysis. By using a dedicated +ef1e.R.®-sample line, the water will not be contaminated by the 
19 metal discharge pipe. The sample line will branch from the main discharge pipe a few inches 
20 above the pump. Flow from the sample line will be routed into the sample collection area. Flow 
21 through the sample collection line will--bej,§ regulated by a flow-control valve. The sample line wiU 
22 laej,§ insulated at the surface to minimize temperature fluctuations . 

23 Pre ss~::~re Monitoring Systems 

24 The DMP 'Neils do not require the installation of a packer because sample biases due to well 
25 construction deficiencies are not present. Hov.'ever, pressures 'Nill be monitored using down 
26 hole automatic air line bubblers in the formation to maintain the water level above the pump 
27 intake. Pressure transducers may be used in line with bubblers to provide continual electronic 
28 monitoring through data acquisition systems. V\/IPP Procedure WP 02 EM1 002 provides 
29 instructions for monitoring formation pressure using automatic airline bubblers in conjunction 
30 with pressure transducers and data acquisition systems. A current version of this document '*'>'ill 
31 be maintained in the WIPP Operating Record. 

32 The mobile field laboratory provides a work place for conducting field sampling and analyses. 
33 The laboratory will be positioned near the wellhead, will be climate controlled, and will contain 
34 the necessary equipment, reagents, glassware, and deionized water for cond~:~cting tl=le '-'ario~::~s 
35 field analyses. 

36 Sampling Overvie·.v 

37 Two types of water samples will be collected: serial samples and final samples. Serial samples 
38 will be taken at regular intervals and analyzed in the mobile field laboratory for various physical 
39 and chemical parameters (called field indicator parameters) . The serial sample data will be ~::~sed 

prereq11isite actioAs which ass11re the correct iAstallatioA am:l operatioA. The proced11re details ho•N to iAstall the 'lariolls s11bsystems 
s11ch as the s11rt'ace dischaq1Je aAd press11re rAoAitoriAg system aAd the press11re rAOAitoriAg b11bl:ller aRrJ how to start 11p aRd sh11t 
am•A'I the E:aP. 
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1 to determine whether the sample is representative of blndistf:lrbed grof:lnd water as a direct 
2 function of the stabilization of field indicator parameters and the •;olf:lFAe of the 'Nater being 
3 pumped from the well. Interpretation of the serial sampling data 'Nill enable the Team Leader . 
4 (see Section L 7) to deterFAine when conditions representative of f:lndistf:lrbed grof:lnd water are 
5 attained in the pbiFAped groblnd water. 

6 Final samples will be collected when the serially sampled field indicator paraFAeters have 
7 stabilized and are therefore representative of f:lndistf:lreed grof:lnd water. 

8 L-4c(2)(ii) Serial Samples 

9 Serial sampling is the collection of sequential samples for the purpose of determining when the 
10 grof:lnd watera roundwater chemistry stabilizes and is therefore representative of undisturbed 
11 grof:lnd 'Natera roundwater. The Permittees: SOP for serial sampling will provide criteria for 
12 determining when a final sample should be taken. will consider a serial sample representative of 
13 f:lndistf:lreed groblnd water ·.vhen the majority of field indicator parameter measf:lreFAents have 
14 staeilized v1ithin :t:5 percent of the average of analytical resbllts for the field indicator paraFAeter 
15 froFA the eackground ground 'A•ater quality for each DMP well. Nonstaeilization of one or t\\•o 
16 field indicator paraFAeters attributaele to FAatrix interferences, instrument drift, or other 
17 unforeseen reasons will not preclude the collection of final samples, provided the voluFAe of 
18 purged water exceeds three well eore •;olf:lFAes. Each DMW will be pureed to no more than 
19 three well bore volumes. or until field parameters stabilize, whichever occurs first. Well 
20 stabilization occurs when the field-analyzed parameters are within ± 5% of three consecutive 
21 measurements . A well bore volume is defined as the volume of water from static water level to 
22 the bottom of the well sump Serial samples will be analyzed in the mobile field laboratorv for 
23 field indicator parameters . The Permittees will report, in the operating record, any final samples 
24 collected when field indicator parameters were not stabilized, and will provide an explanation of 
25 why the sample was collected when field indicator parameters were not stabilized and place that 
26 explanation in the WIPP facility Operating Record. 

27 Serial samples will be collected and analyzed to detect and monitor the chemical variation of the 
28 ground watera roundwater as a function of the volume of water pumped. Once serial sampling 
29 begins, the frequency at which serial samples are collected and analyzed will be left to the 
36 discretion of the Team Leader (see Section L ?)Permittees, but will be performed a minimum of 
31 three times during a sampling round. 

32 The Permittees will use appropriate field methods to identify stabilization of the following field 
33 indicator parameters: chloride, divalent cations (hardness), alkalinity, total iron, pH, E-R, 
34 temperature, specific conductance, and specific gravity. 

35 Protocols for collection of serial samples are specified in WIPP Procedblre WP 02 EM1 0069
.,. 

36 1\nalysis of serial samples are specified in VVIPP Procedure VI/P 02 EM10051
. Current versions 

37 of these procedures will be maintained in the WIPP Operating Record. 

11 WP 02 EM1 GOa "Final Samjille ana Serial Samflle Colleetion" is a teehnieal JlFOeeElure that JlFoviEles stei'l by slefl instruetions for 
ae101uirin§ §rounEl water samjilles from the VVQSP wells ana from JlFivately ov~neEl wells in the vieinity of \MPP. The j:lFOeeElure 
aElElrosses the eE1blipmont in eeneral, lists preeabl!ions ana limitations whish ass~Jre that only qiJalifioEl indiviGfYals operate tho 
oqYipment, and j:lFOFOqYisito aotions vA:lieh ass biro tho data qYality. Tho j:lFOeodblre addresses eolleetion of sam13les from j:lri'l.ale 
wells, oolleetion of serial eroYnd •.valor samples, the eolleetien of final sam13les for Sblemittal to the laboratory, and data review ey tho 
monitorin§ task leader. 
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The three field indicator parameters of temperature, €-A-specific conductance, and pH will be 
2 determined by either an "in-line" technique, using a self-contained flow cell, or an "off-line" 
3 technique, in which the samples will be collected from a ~®sample line at atmospheric 
4 pressure. The iron, divalent cation, chloride, alkalinity, s§ pecific conductance, and specific 
5 gravity samples will be collected from the -Tef1GR®-sample line at atmospheric pressure. Because 
6 of the lack of sophisticated weights and measures equipment available for field density 
7 assessments, field density evaluations will be expressed in terms of specific gravity, which is a 
8 unitless measure. Density is expressed as unit weight per unit volume. 

9 New polyethylene containersz that are certified clean by the laboratory will be used to collect 
10 the serial samples from the ~®-sample line. Serial sampling •.v-ater collected for solute and 
11 specific conductance determinations will ee filtered throl:lgh a 0.45 micrometers (l=lm) memerane 
12 filter using a stainless steel, in line filter holder. 

13 Serial samples collected in laboratory-certified clean containers do not require nnsmg prior to 
14 sample collection Filtered water will be used to rinse the sample eottle prior to serial sample 
15 collection . Unfiltered ground 'Natergroundwater will be used when determining temperature, pH, 
16 €-A-specific conductance, and specific gravity. Sample bottles will be properly identified and 
17 labeled. 

18 Samples collected will immediately be analyzed for pH and spec1fic conductance (SC) as these 
19 parameters are most sensitive to changes in ambient temperature.The filtered sample collected 
20 for solute analyses will ee immeEiiately analyzed for iron and all<alinity because these two 
21 solution parameters are extremely sensitive to changes in the ambient water sample pressure 
22 and temperature. A sample and duplicate of filtered \'.'ater will be collected anEI analyzeEI for 
23 solute parameters (alkalinity, chloride, divalent cations, and iron). Temperature, pH, and 
24 €-A-specific conductance, when not measured in a flow cell, will be measured at the approximate 
25 time of serial sample collection . These samples will be collected from the unfiltered sample line. 

26 Samples to be analyzed for chloride and divalent cations (after preservation with nitric acid and 
27 storeEI at 4°C) may be stored for one week prior to analysis with confiEience that the analytical 
28 results will not be altered. 

29 Upon completion of the collection of the last serial sample suite, the serial sample bottles 
30 accrued throughout the duration of the pumping of the well will be discarded. No serial sample 
31 bottles will be reused for sampling purposes of any sort. However, serial samples may be stored 
32 for a period of time depending upon the need. WIPP Procedwre IJIIP 02 EM1006Standard 
33 Operat1nq Procedures (see Table L-3) defines the protocols for the collection of final and serial 
34 samples and analysis. WIPP ProceEiure VVP 02 EM1005 Elef.lnes the protocols for serial sample 
35 analysis. Current versions of these procedures will be maintained in the WIPP Operating 
36 Record. 

37 During the f.lrst t\vo years of DMP well serial sampling, the first sample will be analyzed as soon 
38 as possible after the pump is turned on and daily thereafter for a period of four days or until the 

7 WP 02 EM1 009 "Grauneiwater Serial Sam!Jie Analysis" is a teehnioal !JFaeeeiure that !JFS'rieies ste!J ey ste!J instRjetians fer an site 
analysis sf grsuna •,•,•ater ts aetermine grsuna •.vater staeility !JFisr tst he osllestisn sf final sam!Jies fer analysis. The prsoeaure 
aaaresses the el:ltli!Jment in general, lists precautisns ana limitatisns >,\lhich assure that snly l:lUalifiea inai"iauals sf3erate the 
el:lUif3ment, f')rere"luisite astisns which assure aata quality. The f3Fsceaure aaeiresses the fielei n:teasuren:tent sf Eh, f3H, temf')erature, 
sf3esifis gra.,.ity, sf')esifis senaustanse, alkalinity, shlerieie, eii•Jalent satien, ana tetal iran as ineiisaters ef greunei water stability. 
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field indicator parameters (chloride, divalent cations, alkalinity, and iron) stabilize. Eh, pH, and 
2 SC will be continl:lally monitored by l:lsing a flow cell with ion specific electrodes and a real time 
3 readol:lt. When detection monitoring begins, the serial sampling process may be modified and 
4 the decision to collect final samples wol:lld then be based on the nl:lmber of well bore volblmes 
5 pblrged and resl:llts of the analysis of chloride, temperatl:lre, specific gravity, pH, Eh, and SC. 
6 Removal of serial sampling from the DMP 'Nill be accomplished thmugh a permit modification 
7 anEI a moEiification to this plan. 

8 L-4c(2)(i ii) Final Samples 

9 The final sample will be collected once the measured field indicator parameters have stabilized 
10 (refer to Section L-4(c)(2)(ii)). A serial sample will also be collected and analyzed for each day 
11 of final sampling to ensure that samples collected for laboratory analysis are still representative 
12 of stable conditions. Sample preservation, handling, and transportation methods will maintain 
13 the integrity and representativeness of the final samples. 

14 Prior to collecting the final samples, the collection team shall consider the analyses to be 
15 performed so that proper shipping or storage containers can be assembled. Table L-4§ presents 
16 the sample containers, volumes, and holding times for laboratory samples collected as part of 
17 the DMP. 

18 The monitoring system will use dedicated pumping systems and sample collection lines from the 
19 sampled formation to the well head. Non Eledicated sample collection lines from the well head to 
20 the sample collection area will be EliscardeEI after each l:lSe. 

21 Sample integrity will be ensured through appropriate decontamination procedures. Laboratory 
22 glassware will be washed after each use with a solution of non phosphorus detergent and 
23 deionized (DI) water and rinsed in Dl water. Sample containers will be new, certified clean 
24 containers that will be discarded after one use. Gro~:~nd waterGroundwater surface elevation 
25 measurement devices will be rinsed with fresh water after each use. Non-dedicated sample 
26 collection manifold assemblies will be rinsed in accordance with SOPs •.vith two gallons of fresh 
27 water, then rinsed with five gallons of 5 percent nitric acid solution and rinsed •.vith five gallons of 
28 01 water after each use. The exposed ends will be capped off during storage. Prior to the next 
29 use of the sampling manifold, it will be rinsed a second time with Dl water and a ~rinsate 
30 Qlank_sample will be collected to verify decontaminationcleanliness. 

31 Water samples will be collected at atmospheric pressure using either the filtered or unfiltered 
32 +ef.IM®-sampling lines branching from the main sample line. Detailed protocols, in the form of 
33 proceduresSOPs (see Table L-3) define how, assure that final samples will be collected in a 
34 consistent and repeatable fashion. WIPP Procedure WP 02 EM1QQ6 defines the requirements 
35 for collection of final samples for analyses. A current 'llersion of this procedure 'Nill be 
36 maintained in the WIPP Operating Record. 

37 Final samples will be collected in the appropriate type of container for the specific analysis to be 
38 performed. The samples will be collected in new and unused glass and plastic containers (refer 
39 to Table L-4§,). For each parameter analyzed, a sufficient volume of sample will be collected to 
40 satisfy the volume requirements of the analytical laboratory (as specified by laboratory Standard 
41 Operating Procedures [SOPs}). This includes an additional volume of sample water necessary 
42 for maintaining quality control standards. All final samples will be treated, handled, and 
43 preserved as required for the specific type of analysis to be performed. Details about sample 
44 containers, preservation, and volumes required for individual types of analyses are found in the 

B-39 

"00295 



applicable proceGiwres SOPs generated, approved, and maintained by the contract analytical 
2 laboratory. 

3 Before the final sample is taken, all plastic an€1 glass containers will be rinse€1 with the pumped 
4 groblnd water, either filtered or blnfiltered, dependent ~:~pon analysis protocol. VVhen the rinsing 
5 proceEiure is completeEI the final sample will be collecteEI . 

6 Final samples will be sent to the analytical contract laboratories and analyzed for parameters 
7 and hazardous constituents specified in Part 5 Tables 5.4 .a and 5 4 b general chemistry, 
8 radion~:~clides, metals, and selected VOCs that are specific to the 'Naste anticipated to arrive at 
9 WIPP. Table L 3 presents the specific analytes for the DMP. 

10 Duplicates of the final sample will be provided to WIPP Project oversight agencies as-when 
11 requested by the Permittees or NMED. 

12 Resulting wWastes resulting from the sampling and f1eld analysis of groundwater are disposed 
13 of in accordance with the WIPP SOPs (see Table L-3l .Procedure WP 02 RC.01g. A current 
14 version of this procedure ·.viii be maintained in the WIPP Operating Record. 

15 L-4c(2)(iv) Sample Preservation, Tracking, Packaging, and Transportation 

16 Many of the chemical constituents measured by the DMP are not chemically stable and require 
17 preservation and special handling techniques. Samples requiring acidification will be treated 
18 with either high purity hyEirochloric acid, nitric acid, or s1:1lf.uric aciEI (ULTREX or eq~:~ ivalent), 

19 depending blpon the standarEI method of treatment req~:~ired for the partic~:~lar parameter s~:~ite or 
20 as requested by ~contract analytical laboratory SOPs (see Table L 4 ). 

21 The contract analytical laboratory receiving the samples will use procedures that prescribe the 
22 type and amount of preservative, the container material type, aAG-the required sample volumes 
23 that shall be collected . and the shipping requirements . This information will be recorded on the 
24 Final Sample Checklist for use by field personnel when final samples are being collected. The 
25 Permittees will follow the EPA "RCRA Ground-Water Monitoring Technical Enforcement 
26 Guidance Document," Table 4-1 (EPA, 1986), if-when laboratory SOPs do not specify sample 
27 container, volume, or preservation requirements . WIPP SOPs (see Table L-3) prov1de 
2a mstruct1ons to ensure proper sample preservation and shipping . 

29 The sample tracking system at the WlPP facility 'Nill useuses uniquely numbered chain of 
30 custody (CofC) forms an€1 Lrequest for analysis . The primary 
31 consideration for storage or transportation is that samples shall be analyzed within the 
32 prescribed holding times for the analytes parameters of interest. WIPP ProceEiure VVP 02 
33 EM3001 SOPs (see Table L-3) provides instructions to ensure proper sample tracking protocol. 
34 A c1:1rrent revision of this procedure ·.viii be maintaineGI•.vithin the VVIPP Operating Recore. 

35 lns~:~lated shipping containers packaged with crushed ice or reusable ice packs will be used to 
36 keep the samples cool during transport to the contract laboratory. HoiEiing times for specific 

8 WP 02 RC.01 "Site Generated, Non Radioaetive f.-4azardo~oJs IJVaste Mana§ement Plan" is a stefl by slefl flFOeed~oJre that defines 
site §enerate non radioasti>,•e hazard owe INaste (SG~IRHVIJ) ana lists resf)onsibilities of waste mana§ement or§anizations insl~oJain§ 
IRe §enerator, waste Randlers, samf.llin§ f.lersonnel, safety f.lersonnel, ana semf.llianse f.lersennel. In aaaition, IRe f.lFocea~oJre defines 
train in§ re(1uirements, centainer markin§ Fe(1~oJirements, Sf3ill resf3ense, and list f3FSRil:litiens. A Sectien sf IRe f3recoEIYre is fucysed en 
'Nasta mana§ement f3rastices inciYEiinlJ tRe mana§ement in satellite accYmYiatien areas, IRe RaaarEieYs \:'/aste sta§in§ area for 
materials awaitiR§ analysis , tRe establisRment of acsYmYiatien times, ana RazarEieYs waste Elisf3esal. 
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analytical f}arameters require samples to ee shif}f}ed ey express air freight. The coolers will ee 
2 f}ackaged to meet Department of Transportation and International Air Transportation 
3 Association commercial carrier regulations. 

4 L-4c(2)(v) Sample Documentation and Custody 

5 To ensure the integrity of samples from the time of collection through reporting date, sample 
6 collection , handling, and custody shall be documented. Sample custody and documentation 
7 procedures for EM-sampling and analysis activities are detailed in WIPP facility Procedure VVP 
8 02 EM3001 SOPs (see Table L-3) . These procedures ·.viii ee strictly foiiOINed throughout the 
9 course of each sample collection and analysis event. A current re·1ision of this procedure will ee 

10 maintained in the WIPP Operating Record. 

11 Standardized forms used to document samples witt-include sample identification numbers, 
12 sample labels, custody tape, the sample tracking log eooksdata , and the request for 
13 analysis/chain of custody (RfA and CofCCofC/RFAt form. An example form is shown in Figure 
14 L-13 . The forms are eriefly defined in the following suesections. 

15 ,1\11 sample documentation will be completed for each sample and reviewed by the Team Leader 
16 or his/her designee for completeness and accuracy. 

17 Sample Numbers and Labels 

18 A unique sample identification number will be assigned to each sample sent to the laboratory for 
19 analysis. The Team Leader (see Section L 7) will assign the numbers prior to sample collection. 
20 The sample identification numbers will be used to track the sample from the time of collection 
21 through data reporting . Every sample container sent to the laboratory for analysis will be 
22 identified with a label affixed to it. Sample label information will be completed in permanent, 
23 indelible ink and will contain the following information: sample identification number with sample 
24 matrix type; sample location; analysis requested; time and date of collection ; preservative(s), if 
25 any; and the sampler's name or initials. 

26 Custody Seals 

27 Custody seals will be used to detect unauthorized sample tampering from collection through 
28 analysis. The-For example. custody seals will-bethat are adhesive-backed strips tHat-are 
29 destroyed when removed or when the container is opened. The seal will be dated, initialed, and 
30 affixed to the sample container in such a manner that it is necessary to break the seal to open 
31 the container. Seals will be affixed to sample containers in the field immediately after collection. 
32 Upon receipt at the laboratory, the laboratory custodian will inspect the seal for integrity; a 
33 broken seal will invalidate the sample. 

34 Sample Identification and Tracking Logbook 

35 A-s§ ample tracking logbook (STU~ ) information will be completed for each sample collected 
36 form will ee completed for each sample collected. The sample tracking informationSTLB will 
37 include~ the following information: C of C CofC/RFA form number; RfA No.; date sample(s) 
38 were sent to the lab; laboratory name; acknowledgment of receipt or comments; well name and 
39 round number. Sample codes will indicate the well location ; the geologic formation where the 
40 water was collected from, the sampling round number; and the sample number. The code is 
41 broken down as follows: 
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2 
1 Well identification (e.g., WQSP-6 in this case) 

3 
2 Geologic formation (e.g., the Culebra in this case) 

4 
3 Sample round no. (Round 2) 

5 
4 Sample no. (N 1) 

6 To distinguish duplicate samples from other samples, a "D" is added as the last digit to signify a 
7 duplicate. S+b-B-Sample tracking information will be completed in the field by the sampling 
8 team= and checked by the Team Leader. VVhen samples are shipped, the aTLB vtill remain in 
9 the custody of the EM Section for sample tracking purposes. 

10 Sample tracking is monitored and documented with the CofC/RFA form and the shipping airbill 
11 Both of these documents are included in the data packets Receipt at the analyticallaboratorv 
12 may be monitored if necessary via the shipper's website tracking application. Samples are 
13 considered complete when a copy of the original CofC/RFA form is merged with the Field Lab 
14 copy of the same document 

15 Request for Analysis and Chain of Custody and Request for Analys1s 

16 APr RF"A and CofCCofC/RFA form will be completed during or immediately following sample 
17 collection and will accompany the sample through analysis and disposal. /\n example of the 
18 RF"A and CofC form is presented in figures L 17a and L 179. The RF"A and CofCCofC/RFA 
19 form will be signed and dated each time the sample custody is transferred . A sample will be 
20 considered to be in a person's custody if: the sample is in his/her physical possession; the 
21 sample is in his/her unobstructed view; and/or the sample is placed, by the last person in 
22 possession of it, in a secured area with restricted access. During shipment, the carrier's air bill 
23 number serves as custody verification . Upon receipt of the samples at the analytical laboratory, 
24 the laboratory sample custodian acknowledges possession of the samples by signing and 
25 dating the RF"A and CofCCofC/RFA form. The completed' original (top page) of the Rfi\ and 
26 GGfC.CofC/RFA form will be returned to the Team LeaderPermittees with the laboratory 
27 analytical report and becomes part of the permanent record of the sampling event. The ~ 
28 and CofCCofC/RFA form also contains specific instructions to the analytical laboratory for 
29 sample analysis, potential hazards, and disposal instructions. 

30 L-4c(3) Laboratory Analysis 

31 Analysis of samples will be performed ~sing a commerciallaborat01y. Mmethods ~ 
32 specified in proct~rement doct~ments and 'Hill be selected to be consistent with EPA 
33 recommended procedures in SW 846 (EPA, 1996). Additional detail on analytical techniques 
34 and methods will be given in laboratory SOPs. In Part 5, Tables 5.4.a and 5.4 .b ~presents the 
35 analytical parameters and hazardous constituents for the W!PP DMP. 

36 The Permittees will establish the criteria for laboratory selection, including the stipulation that 
37 the laboratory follow the procedures specified in SW 846 and that the laboratory follow EPA 
38 protocols unless alternate methods or protocols are approved by the NMED . The analytical 
39 selected laboratory shall demonstrate, through laboratory SOPs, that it will follow appropriate 
40 EPA SW 846 requirements and the requirements specified by the EPA protocols unless 
41 alternate methods or protocols are approved by the NMED -:The analytical laboratory shall also 
42 provide documentation to the Permittees describing the sensitivity of laboratory instrumentation. 
43 This documentation will be retained in the WIPP facility GOperating rE ecord= and will be 
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available for review wpon reqwest by ~IMED. Instrumentation sensitivity needs to be considered 
2 because of regulatory requirements governing constituent concentrations in ground 
3 wate-rgroundwater and the complexity of brines associated with the VVIPP repositoryCulebra 
4 groundwater. 

s Once the initial qwalif.ication criteria, as specified above, ha~o'e been met, the Permittees will 
6 select a laboratory based upon competitive bid. The selected laboratory will perform analytical 
7 \\'Ork for the Permittees for a predetermined period ef time, as specified in the centract between 
8 the Permittees and the selected laberatery. As this period of performance cernes to an end, a 
9 new laboratery selectien/cempetitive bid process will be initiated by the Permittees. The same er 

10 a different laboratory may be selected for the ne'N centract peried. The laboratory will maintain 
11 documentation of sample handling and custody. analytical results, and internal quality control 
12 (QC) data . Additionally the laboratory will analyze QC samples in accordance with this plan and 
13 its own internal QC program for indicators of analytical accuracy and precision Data generated 
14 outside of laboratory acceptance limits will trigger an evaluation and if appropriate. corrective 
15 action as directed by the Permittees The laboratorv will report the results of the environmental 
16 sample and QC sample analyses and any necessary corrective actions that were performed. In 
17 the event that more than one analytical laboratory is used (e .g .. for different analyses) . each one 
18 will have the responsibilities specified above T-Ae-A copy of the laboratory SOPs fof-t.h.e 
19 laberatery cwrrently wnder centract will be maintained in a file in WIPP facility files . the eperating 
20 recerd by the Permittees. The Permittees will provide NMED with an initial set of applicable 
21 laboratory SOPs for information purposes, and provide NMED with any updated SOPs on an 
22 annual basis by January 31 . 

23 Data validation will be performed on behalf ef the Permittees by the Management and Operating 
24 Centracter (MOC) Envirenmental Menitering (liM) . Data validatien results are and reported in 
25 the Annual Culebra Groundwater Report and will be maintained in the WIPP facility Operating 
26 Record. decumented on an ,A,pprovai/Variation Request (AR!VR) form (Procedure IJVP 15 
27 PC3041). If no discrepancies are fo~:~nd in the €lata, the ARNR form will be signe€1 an€1 the 
28 appreved bex will be checked. If ho•A<ever, discrepancies are feund, the ARNR form will be 
29 signe€1 and the €1isapproved or approve€! on condition bex •.viii be checke€1 an€1 the form will be 
30 ret~;~rned to the team leader accempanied by an attached report disc~;~ssing the data validatien 
31 results, any anomalies, and resolutions. Copies of the data vali€1ation report will be €1istributed to 
32 the EM Manager, QA Manager, the Team Leader, and the Centract Administrator. Cepies of the 
33 data vali€1ation report will be kept on file in the EM recor€1s section for revie•t¥ 1:1pon request by 
34 NMED. 

35 L-4d Calibration 

36 

37 

ment Calibration 

38 The equipment used to collect data for the WQSP and this DMP will be calibrated in accordance 
39 with ~maintenance administrative procedures specifie€1 below. The Permittees EM Section 
40 will be responsible for calibrating needed equipment on schedule, in accordance with written 
41 proce€1wres. The EM Section 'Nill also be responsible and for maintaining current calibration 
42 records for each piece of equipment. 
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L-4d(2) Ground waterGroundwater Surface Elevation Monitoring Equipment Calibration 
2 Requirements 

3 The equipment used in taking ground 'Natergroundwater surface elevation measurements will 
4 be maintained in accordance with WIPP facility SOPs (see Table L-3). Procedure WP 10 
5 ADJ02Q~ ,A. current revision of this procedure will be maintained in the WlPP Operating Record. 
6 The EM SectionPermittees will be responsible for ensuring calibrating the needed equipment i§ 
7 calibrated on schedule in accordance with \uritten proceduresSOPs. The EM SectionPermittees 
8 will also be responsible for maintaining copies of records of the most recent current calibration 
9 records for each piece of equipment. 

10 L-4e Statistical Analysis of Laboratory Analytical Data 

11 .A.s required by 20.4.1 .500 NMAC (incorporating 40 CFR §§264.97 and 264 .93), data collected 
12 to establish background gFOund 'Nater quality andAnalytical data collected as part of the DMP 
13 will be evaluated using appropriate statistical techniques. The following specifies the statistical 
14 analysis to be performed by the PermitteesDMP. Statistical analysis of DMP data will conform to 
15 EPA guidance "Statistical Analysis of Ground Water Monitoring Data at RCRA Facilities" {€PA, 
16 ~) and "Statistical Analysis of Ground '.IIJater Monitoring Data at RCRA Facil ities , Addendum 
17 to Interim Final Guidance" (EPA, 1QQ2). 

18 L-4e(1) Temporal and Spatial Analysis 

19 Environmental parameters vary with space and time. The effect of one or both of these t\vo 
20 factors on the expected value of a point measurement will be statistically evaluated through 
21 spatial analysis and time series analysis. These methods often require extensive sampling 
22 efforts that may exceed the practical limits of the DMP sampling procedures. 

23 Spatial analysis may have limited use DMP during the operational period, although the effect of 
24 spatial auto correlation on the interpretation of the data will be considered for each parameter. 
25 Spatial variability 'Nill be accounted for by the use of predetermined key sampling locations. 
26 Data analysis 'Nill be performed on a location specific basis, or data from different locations 'Nill 
27 be combined only 'Nhen the data are statistically homogeneous. Statistical homogeneity will be 
28 determined by eval l!ating mean values and variances from the residuals ffom the individual well 
29 tlafa., 

30 Time series analysis plays a more important role in data analysis for the DMP. Parameters will 
31 be reported as time series, either in tabular form or as time plots. For key time series 
32 parameters, these plots will be in the form of contFOI charts on 't'thieh eontrol levels v.411 be 
33 identified based on preoperational database, fixed standards, control location databases, or 
34 other standards for comparison. V\lhere significant seasonal changes in the expected value of 
35 tho parameter are identified in the preoperational database or in the control locations, 
36 corrections in the control levels which reflect the seasonal change will be made and 
37 documented. 

9 WP 10 AD~029 "Calieratien ana Central ef Meniterin§ ana Data Cellectien E~Wij3ment" 13reviaes IRe ste13 13y ste13 j3reteeels fer IRe 
establisRment ana maintenance ef a master aatabase ef menitering ana Elata cellectien (M&DC) e~wipment, IRe recall precess fer 
e~WiF~ment neeaing calibratien , IRe perfermance ef calibratiens, tRe mana§ement ef calibration reswlts te aetermine the aae~Yacy ef 
recall fre~Yencies, ftmctienal testin!J ef M&DC e~Yipment, ana repertin!J inciYain!J aut ef tolerance repertin!J ana expirea calibration 
reF~ertin!J. In aaaitien, the preceablre previaes step 13y step precess fer the stera!Je ef cali9ratea M&DC e~Yipment ana the 1.1se ef 
rental e~Yi13rnent. 
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Temporal and spatial analyses of the data were completed as part of establishing the water 
2 quality baseline (Crawley and Nagy. 1998 IT 2000) As a result the Permittees determined to 
3 evaluate changes relative to baseline on an individual location basis and to report the 
4 concentrations of constituents as a time series. either in tabular form or as time plots. No 
5 particular seasonal variations have been noted in the concentrations of groundwater samples 
6 collected during the spring and autumn therefore continuing temporal analysis is not required 

7 The analytical results for constituents will be reported as time series. either in tabular form or as 
8 time plots or both. and compared to the 95th percentile values or reporting limits identified in 
9 Part 5. Table 5.6. 

10 L-4e(2) Distributions and Descriptive Statistics 

11 For data sets V.'hich include more than ten data points that are homogeneous in space and time 
12 (including seasonal homogeneity) and have less than ten percent missing data, a test for 
13 conformance to the normal distribution will be performed. The test for normality of the data wi ll 
14 be performed in accordance with the methodologies presented in "Statistical Analysis of 
15 Ground 1Nater Monitoring Data at RCRA Facilities, Addendum to Interim Final Guidance" (EP/\, 
16 ~ 

17 If normality is not met, the data will be log transformed (or transformed using a suitable 
18 mathematical transformation, e.g., square root) and retested for normality. If the transformed 
19 data fit a normal distribution, the orig inal data •,viii be accepted as having lognormal or an 
20 othePNise mathematically transformed normal distrib~:~tion . If normality is still not fo~:~nd , PA'O 

21 courses may be taken. One will be to continue to test the fit to standard families of distributions, 
22 such as the gamma, beta, and Weibull , with proper modifications to subsequent analyses based 
23 on these results. The other course will be to use nonparametric methods of data analysis. 

24 For data sets smaller than ten, bl:lt homogenee~:~s an€1 cemp!ete, the leg normal distrib~:~tien will 
25 be assumed. Data sets with more than ten percent missing data will be analyzed using 
26 nonparametric metheds. Nenhomogeneeus data sets will be subdivided inte hemegeneous sets 
27 and each of these analyzed individually. 

28 Descriptive statistics will be calc~:~lated for each hemogeneous data set. At a miniml:lm, these 
29 include a central value and a range of variation. The central value is the arithmetic mean of the 
30 ~:~ntransformed data if the data are not censored at either end. If the data are censored, either a 
31 trimmed mean or the median 'Nill be used as the central value (which may be within the 
32 censered range). If the data set is greater than ten and is ~:~ncensered, the standard de•1iation 
33 will be calculated and used as a basis for the reported range in variation. If these criteria are not 
34 met, the range between the 0.25 and 0.75 cartelist will be used. 

35 Techniques were established to compare detection monitoring data generated during the 
36 baseline studies A 95th upper tolerance llmtt value <UTLV) or 95th percentile .vas determ10ed 
37 from those data sets where target analytes were measured at concentrations above the method 
38 detection limits The UTLV is provided for normal or lognormal distributions and a 95th 
39 percentile confidence interval is provided for data sets that are nonparametric or have greater 
40 than 15 percent non-detects. For analytes with only a few detects (greater than 95 percent non-
41 detects) an accurate 95th percentile cannot be calculated. For these analytes. the maximum 
42 detected concentration is used as the baseline value. For the analytes that are non-detect in all 
43 the samples. the method reporting limit was used as the baseline value. 
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L-4e(3) Action LevelsData Anomalies 

2 Data anomalies inelwEie Elata points reporteEI as being below the limit of Eleteetion (bC) or 
3 otherwise eensored over a speeific range of valwes, missing data points oceurring randomly in 
4 the data set, and owtliers that eannot be aseribed to a knO¥JA sowree of variation. 

5 Whenever possible, sample values whish are reporteEI below detoetion limits will be 
6 incorporated into tho database as sample values measured at one half tho detection limit for 
7 statistical analysis. When values are not available, alternative methoEis of analysis, as specified 
8 in previous sections, \Nill be used. In particular, the use of nonparametric statistics will be 
e reqwired. 

10 Missing data points comprising loss than 10 percent of the data sot do not significantly aFfect 
11 data analyses. Results based on data in which more than 1 0 percent is missing will be identified 
12 as swch at tho time of reporting. ConsiEioration of the potential eFfect of missing data shall be 
13 maEio when tho majority of the Elata are missing from a Eliscroto time span. 

14 Us1ng baseline distnbutions. actions levels were 1dentif1ed 1n accordance with methodologies 
15 described in the baseline documents. Action levels are based on the 95th percentile or report1ng 
16 limits identified in the baseline. If the groundwater concentration of a constituent identified in 
17 Part 5, Table 5.6 is found to exceed an action level, a test for outliers is performed in 
18 accordance with the Formal testing for outliers will only be done in accordance with EP/\ 
19 gwiEianeo. Tho methodologies specified in Section 8.2 of tho "Statistical Analysis of Ground-
20 W~ater Monitoring Data at RCRA Facilities" (EPA, ~2009) will be usoEI to chock for owtliors. 

21 If an outside source of \•ariation is not identified to account for outliers in a data sot, it will be 
22 inclwded in the data set and all subsequent analyses. If the inclusion of such outliers is found to 
23 aFfect the final results of the analyses significantly, both results (with and without outliers) \Viii be 
24 reported. 

25 L-4e(4) Comparisons and Reporting 

26 Prior to TRU m1xed waste receipt, measurements were made of each background ground 
27 watefgroundwater quality hazardous constituent specified in Part 5 Table k--J5 4 b at every 
2a DMP ground waterdetection monitoring well during each of the ten background sampling events 
29 (with the exceptions of trans-1 .2-dicbloroethylene and yanadlum that were added after TRU 
30 mixed waste disposal began) . If any background ground 'Nater quality parameter or constituent 
31 has not been measured prior to waste receipt, measurements will be made for those 
32 parameters or constitwents in hydraulically upgradient DMP ground vmter monitoring wells for a 
33 sequence of four sampling events. Follo•Ning completion of the four sampling events, the 
34 arithmetic mean and variance shall then be calculated by the field supervisor or designee for 
35 each well. These measurements will then serve as a backgrownd value statistical baseline (part 
36 5. Table 5.6'1 against which that is statistical values used for evaluating the sianifjcance of the 
37 results of subsequent sampling events during detection monitoring 'Nill be compared. Time-trend 
38 control charts with assoc1ated screenmg values for each hazardous constituent are used for this 
39 evaluation . Statistieal analysis and eomparison will be accomplished wsing one of the fi•ie 
40 statistical tests specified in The Permittees will compare the results from groundwater 
41 hazardous constituents of ongoing annual groundwater sample analysis to these baseline 
42 values in accordance with 20.4.1 .500 NMAC (incorporating 40 CFR §264.Qg9_I(h)L4}), 1Nhich 
43 may inclwde Cochran's Approximation to the Behrens Fisher stwdonts' t test at tho 0.01 level of 
44 significance (described in Appendix IV to 20.4.1 .500 f:>lMAC (incorporating 40 CFR §264) . If the 
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comparisons show that a constituent statistically exceeds the baseline a significant increase at 
2 any monitoring siteof the DMWs (as defined in 20.4.1.500 NMAC (incorporating 40 CFR 
3 §264.98(f))l, the well shall be resampled and an analysis performed as soon as possible, in 
4 accordance with 20.4.1.500 NMAC (incorporating 40 CFR §264.98(g)(~~)). The results of the 
5 statistical comparison will be reported annually to ffi.-the NMED In the Annual Culebra ~ 
6 Environmental Groundwater Report {.lUtiR) by November 30, and will be reported to ~lMED as 
7 required under 20.4.1.500 NMAC (incorporating 40 CFR §264.98(g)) in October. 

8 L-5 Reporting 

9 L-5a Laboratory Data Reports 

10 Laboratory data will be provided in electronic and hard copy reports to the Permittees.,. 
11 Laboratory data reports will be forwarded to the Team Leader (see Section L 7) and NMED and 
12 will contain the following information for each analytical report: 

13 • A brief narrative summarizing laboratory analyses performed, date of issue, deviations 
14 from the analytical method, technical problems affecting data quality, laboratory quality 
15 checks, corrective actions (if any), and the project manager's signature approving 
16 issuance of the data report. 

17 • Header information for each analytical data summary sheet including: sample number 
18 and corresponding laboratory identification number; sample matrix; date of collection, 
19 receipt, preparation and analysis; and analyst's name. 

20 • Parameter and hazardous constituentAnalytical parameter, analytical result~, reporting 
21 units, reporting limit, analytical method used. 

22 • Results of QC sample analyses for all concurrently analyzed QC samples. 

23 All analytical results will be provided to NMED as spectfied in the Permit Part 5. 

24 L-5b Statistical Analysis and Reporting of Results 

25 Analytical results for hazardous con§tttuents from ~annual grmmd "'-Vatergrpundwater 
26 sampling activities will be compared and interpreted by the Team LeaderPermittees through 
27 generation of statistical analyses as specified in Section L-4e. The Team LeaderPermtttees will 
28 perform statistical analyses; the results will be included in the Annual Culebra Groundwater 
29 Report ASH< in summary form, and will also be provided to NMED as specified in Permit Part 
30 5. 

31 L-5c Semi-Annual Groundwater Surface Elevation Report and Annual Culebra Site 
32 Environmenta!Groundwater Report 

33 Data collected from this DMP will be reported to NMED as specified in Permit Part 5 In the 
34 Annual Culebra Groundwater Report, and to the EM Manager and NMED in the M>ER. The 
35 ASH< report will include all applicable information that may affect the comparison of 
36 background ground vo~atera roundwater quality and ground 't\'atera roundwater surface elevation 
37 data through time. This information will include but is not limited to: 
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1 • DMW and WLMP W~ell configuration changes that may have occurred from the time of 
2 the last measurement (i.e. , plug installation and removal, packer removal and 
3 reinstallation, or both; and the type and quantity of fluids that may have been introduced 
4 into the test wells). 

5 • ARy-p,Eumping activities that may have taken place since publication of the last annual 
6 report (i.e., related to ground vmtergroundwater quality sampling, hydraulic testing, and 
7 shaft installation or grouting activities) that may have taken place since the last annual 
8 groundwater report . 

9 • A discuss1on of the origins of abnormal unexpected changes in the groundwater surface 
10 elevation. which is not attributable to site tests or natural stabilization of the site 
11 hydrologic system that exceeds 2ft in a DMP well oyer the course of the period covered 
12 by the Annual Culebra Groundwater Report (this may indicate changes in 
13 recharge/discharge which would affect the assumptions regarding DMP well placement 
14 and constitute new information as specified in 20 4 1.900 NMAC <incorporating 40 CFR 
15 §270 41 (a)(2)) 

16 • The results of the annual measurements of densities. 

17 • Annotated hydrographs. 

18 • Groundwater flow rate and direction 

19 • Potentiometric surface map generated using the following steps· 

20 - Examine hydrographs to identify month having the largest number of Culebra water 
21 levels available with the fewest wells affected by pumping or other anthropogenic 
22 events. 

23 - Convert water levels from sub1ect month to eqUivalent freshwater beads us1ng flu1d 
24 densities appropriate to the date 

25 - fit trend surface through freshwater heads, 

26 - Extrapolate the trend surface to the boundanes of the model doma10 used for the 
27 current Performance Assessment Baseline Calculations fPABCs) and define 1111tial 
28 fixed-head boundarv conditions based on the trend surface 

29 - Usina the ensemble-average Culebra transmissivity field used for the current PABC 
30 optimize the model boundarv heads to improve the fit of the model to the freshwater 
31 heads at the wells using optimization software interactively with MODFLOW. 

32 - Run MODFLOW with optimal boundarv conditions fit 

33 - Contour MODFLOW head results on WIPP site 

34 - Compute particle path and travel time from the Waste Handling Shaft to the LWA 
35 Boundarv . 

36 - Data analys1s that w11l~pany the potentiometric surface map will1nclude. 
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• Measured versus modeled scatter plot diagram 

2 • Frequency of modeled head residuals 

3 • Modeled res1dual freshwater head at each well 

4 • Explanations for modeled misfit residuals greater than 16.4 feet (5 meters) 

5 • Sem1-annual groundwater surface elevation results will be reported as specified in 
6 Permit Part 5, Condition 5,1 0,2,2 , 

7 • Radionl.lclide specific data collected dl.l ring the previol.ls year, 

8 The DMP data used in generating the ASER Annual Culebra Groundwater Report will be 
9 maintained as part of the WIPP facility oOperating f ,Becord and will be provided to NMED for 

10 review as specified in the permit 

11 :L,::,-6:,_____:_R::.::e~c;::,o:..::rd:.:::s:..:M=an~a::.:g:~.::e~m:.:.:e::.:,n~t 

12 Records generated during grol.lnd \\•atergroundwater sampling and water level grol.lnd water 
13 sl.lrface ele\•ation monitoring events will be maintained in either the form project files in the EM 
14 sectionat the Permitees facility or the Operating Record , Project records files will include, but 
15 are not limited to: 

16 • Sampling and Analysis Plans (SAP§,) 
17 • SOPs 
1s • Field Data Entrv Sheets 
19 • STLBs 
20 • QQfQLRF A and CofC forms 
21 • Contract Analytical Laboratory Data Reports 
22 • Variance Logs and Nonconformance Reports 
23 • Corrective Action Reports, 

24 These and all raw analytical records Detectton Momtonng Program momtonng, testtog and 
25 analytical data generated in conjl.lnction with grol.lnd •,vater sampling and grol.lnd v.rater surface 
26 ele·;ation WLMP datamonitoring will be stored in fire resistant cabinetsmaintamed in the W!PP 
21 facility Operatmg Record in the EM section according to the Records Inventory and Disposition 
28 Schedl.lle (RIDS) and will be made a·;ailable for inspection l.lpon reql.lest The following records 
29 \•Jill be transmitted to the Permittees' Project Records Sef\•ices (PRS) for long term storage in 
30 accordance with the RIDS: 

31 • Instrument maintenance and calibration records 
32 • QC sample data 
33 • Control charts and calculation 
34 • Sample tracking and control documentation 
35 • Raw analytical resl:llts. 

36 L 7 Project Organization and Responsibilities 

37 L 7a Environmental Monitoring Manager 
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The EM Manager 'Nill be responsible for the overall design and implementation of the DMP. The 
2 EM Manager will develop and approve specific procedures all DMP activities, and ¥<'ill review 
3 and approve programmatic reports. The EM Manager will provide oversight of appropriate levels 
4 of cooperation and consultation bet\\'een the EM ~ection and the ~tate of ~lew Mexico 
5 regarding environmental monitoring and will revise the QA section of the DMP, if necessary, and 
6 submit revisions as permit modifications as specified in 20.4.1.900 NMAC (incorporating 40 
7 CfR §270.42). 

8 The EM Manager and staff will be responsible for achieving and maintaining quality in the DMP. 
9 All DMP data will be revie·Ned and approved by the EM Manager, or designee, prior to release. 

10 The EM Manager 'Nill establish minimum qualification criteria and training requirements for all 
11 DMP personnel. The EM Manager will assure that position descriptions for assigned DMP 
12 personnel are adequately prepared . The EM Manager and/or Team Leader will assure that 
13 training is performed on an individual basis to maintain an acceptable level of proficiency by all 
14 nevv or temporary DMP staff and by all permanent GVV~P staff. The EM Manager will assure 
15 that documents detailing all staff training are current and properly filed . Copies of training 
16 records will be on file for the Permittees in the MOC Technical Training ~ection . 

17 The EM Manager ..... ill appoint a DMP Team Leader and field Team, and assign the follmving 
18 responsibi lities specified beiO\N. 

19 L 7b Team Leader 

20 The Team Leader will coordinate and oversee field sampling activities, ensuring that sampling 
21 and associated procedures will be follo\ved and that Q,t\/QC and safety guidelines \Viii be met. 
22 The Team Leader will direct the DMP per written approved procedures, and initiate the review of 
23 programmatic plans and procedures. The Team Leader will revie·.v and evaluate sample data, 
24 prepare and review pregrammatic reports, and assl:lre that appropriate samples will be collected 
25 and analyzed . The Team Leader will assure that adeqwate technical swpport is provided to the 
26 Quality Assurance (Q.'\) Department, vvhen required dl:lring audits of vendor facilit ies. Any 
27 nonconformances or project changes will be immediately communicated to the Team Leader. 

2a L 7c field Team 

29 The field team members will consist of one or more scientists, eng ineers, or technicians, who 
30 1.vill be responsible for sample collection , handling, shipping, and preparation and maintenance 
31 of af3f3FOf3Fiate data sheets, and comf3letion of sam13le tracking documentation under the 
32 direction of the Team Leader, in accordance 'Nith this DMP and associated field procedures. 
33 The field team will inspect, maintain , and ensure proper calibration of equipment prior to use at 
34 each site, while ensuring that site health and safety requirements will be met at all times. The 
35 field team will communicate any nonconformances, malfunctions, or f3Foject changes to the 
36 Team Leader immediately. 

37 L 7d ~afety Manager 

38 The ~afety Manager 'Nill be responsible for ensuring that the necessary requirements for the 
39 health and safety of personnel associated 'Nith sampling and analysis activities are met. The 
40 cognizant manager will be responsible for ensuring that field team members operate in a safe 
41 manner and personnel have appropriate training. The ~afety Manager will ensure that periodic 
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health and safety assessments are cond!,Jcted and that the cognizant manager will initiate 
2 corrective actions v1here deficiencies are identified. 

3 L 7e Analytical Laboratory Management 

4 Sample collection containers S!,Jpplied by the laboratory will be certified as clean by either the 
5 laboratory or their supp lier. The Permittees will supply containers for radiological samples. The 
6 analytical laboratory 'Nill be responsible for performing analyses in accordance v;ith this DMP 
7 Plan and regulatory requirements. The laboratory will maintain documentation of sample 
8 handling and custody, analytical results, and internal QC data. Additionally, tho laboratory will 
9 analyze QC samples in accordance with this plan and its own internal QC program for indicators 

10 of analytical accuracy and precision. Data generated outside laboratory acceptance limits 'Nill 
11 trigger an investigation and, if appropriate, corrective action, as directed by the EM Manager. 
12 The laboratory will report the results of the environmental sample and QC sample analyses and 
13 any necessary corrective actions that were performed. In tho o'.•ont that more than one 
14 analytical laboratory is used (e.g., for different analyses), each one will have the responsibilities 
15 specified above. 

16 L 7f Quality Assl,jranco (QA) Manager 

17 Tho QA Manager will prm:ide independent oversight of the DMP, via tho assigned cognizant QA 
18 engineer, to verify that quality objectives are defined and achieved. The QA Manager will ensure 
19 objective, independent assessments of tho DMP quality performance and the quality 
20 performance of tho contract analytical laboratory. The QA Manager has been delegated 
21 authority on behalf of tho Permittees by the MOC General Manager and will have access to 
22 work areas, identify quality problems, initiate or recommend corrective actions, verify 
23 im13lementation of correGtive actions, and ensure that work willl:lo controlled or stopped 1::1ntil 
24 adequate disposition of an 1::1nsatisfactorf condition has been implemented. 

25 kZ~ Quality Assurance Requirements 

26 Specific Quality Assurance (QA) requirements for WIPP are defined in WIPP doc1:1ment VVP 13 
27 1. A c~;~rrent revision of this docl:lment •nill be maintained in the VVIPP 013orating Record. 
28 g.requirements specific to the DMP are presented in this section. 

29 L~la 

30 The QA program 'A'as developed to assure that integrity and quality will be maintained for all 
31 samples collected and that eq~;~ipment and records will be maintained in accordance with EPA 
32 guidance. The QA Program identifies data quality objectives (OQO), processes for ass1:1ring 
33 sample quality, and processes for generating and maintaining quality roeores . 

34 L~7a(1) Data Qualitv ObJectives 

35 Data Quality Obiectives (DQOsl are qualitative and quantitative statements that specify the 
36 quality of data required to support project decisions. DQOs have been ·.viii be established to 
37 ensure that the data collected will be of a sufficient and known quality for their intended uses. 
38 The overall DQO~ for this DMP are shown in the following sections. project will be to collect 
39 accurate and defensible data of l<no•.vn q~:~ality that '<'Jill be sufficient to assess the concentrations 
40 of constituents in tho ground water 1:1ndorlying the VVIPP area. The data generated thus far by 
41 the DMP has been used to establish background ground water quality. for the purpose of this 
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DMP, DQOs fur measwrement data .. ._.illlae Sf3eci'Red in terms of accuracy, f3recision, 
2 comf3leteness, ref3resentativeness, and comf3aralaility. Measurements of data quality in terms of 
3 accuracy and f3Fecision will lae derived from the analysis of QC samf3les generated in the 'Reid 
4 and lalaoratory. /\f3f3rOf3Fiate QC f3rocedwres willlae used so that knovm and acce13talale levels of 
5 accuracy and f3Fecision willlae maintained for each data set. This section defines the 
6 acce13tance criteria fur each QC analysis f3erk>rmed. The fullowing sulasections define each 
7 .QQ.O.,. 

8 L-7a(1)(i) Detection Monitoring Program 

9 Collect accurate and defensible data of known quality that will be sufficient to assess the 
10 concentrations of constituents in the groundwater underlying the WIPP facility . 

11 L-7a(1)(iil Water Level Monitoring Program 

12 Collect accurate and defensible data of known quality that w11i be sufficient to assess the 
13 groundwater flow direction and rate at the WIPP facility . 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

L-7a(2) Quality Assurance Objectives 

Quality Assurance Object1ves (QAOsl for measurement data have been specified 10 terms of 
accuracy precision completeness representativeness and comparability 

L...gela(+~Wl Accuracy 

Accuracy is the closeness of agreement between a measurement and an accepted reference 
value. When applied to a set of observed values, accuracy is a combination of a random 
component and a common systematic error (bias) component. Measurements for accuracy will 
include analysis of calibration standards, laboratory control samples, matrix spike samples, and 
surrogate spike recoveriessamf3les. The bias component of accuracy is expressed as percent 
recovery (%R). Percent recovery is expressed as follows: 

%R =(measured sample concentration) x 
100 

true concentration 

25 L...ge7a(+2)(i)(A) Accuracy Objectives for Field Measurements 

26 Field measurements will include pH, Spec1f1c Conductance ($C), temperature, EA., spec1fic 
27 ~and static ground vJatergrouodwater surface elevation. Field measurement accuracy will 
28 be determined using calibration check standards. Thermometers used for field measurements 
29 will be calibrated to the National Institute for Standards and Technology (NIST) traceable 
30 standard on an annual basis to assureensure accuracy. Accuracy of ground •.vatergroundwater 
31 surface elevation measurements will be checked before each measurement period by verifying 
32 calibration of the device within the specified schedule. WIPP document WP 13-1 outlines the 
33 basic requirements for field equipment use and calibration. WIPP factlity SOPs Procedure V\IP 
34 1 0 /\03029 contains instructions that outline protocols for maintaining current calibration of 
35 ground watera roundwater surface elevation measurement instrumentation. A current revision of 
36 this clocwment or f3FOcedwre will lae maintained in the VVIPP Of3erating Recore. 

37 L...ge7a[+2)W)(8j Accuracy Objectives for Laboratory Measurements 
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1 Analytical system accuracy will be quantified using the following laboratory accuracy QC 
2 checks: calibration standards, laboratory control samples (LCS), laboratory blanks, matrix and 
3 surrogate spike recoveries samples. Single LCSs and matrix spike and surrogate spike sample 
4 analyses will be expressed as %R. Laboratory analytical accuracy is parameter dependent and 
5 will be prescribed in the laboratory SOP. 

6 L_gela(2}(ill Precision 

7 

8 

9 

10 

11 

Precision is the agreement among a set of replicate measurements without assumption or 
knowledge of the true value. Precision data will be derived from duplicate field and laboratory 
measurements. Precision will be expressed as relative percent difference (RPD}, which is 
calculated as follows: 

j(measured value sample 1- measured value sample 2~ 
RPD = X 100 

average of measured samples 1 + 2 

12 L_gela.@Ulli6l __ __,__P-'-'re=c=is=i=on:....:......;:O:;...:b:;.Lje=-c=t"""iv-=e=s....:..fo=r'-'F'""'i=e=ld'-'M:..:.=e=a=-su=r-=ec:...:m..:..:e=n.:..=.ts 

13 Precision of field measurements of water quality parameters will meet or e>meed required 
14 reporting levels. Specific conductance ~. pH, temperature, and optionally Eh will be measured 
15 during well purging and after sampling. SC measurements will be precise to ±10%., pH to 0.10 
16 standard unit, specific gravity to 0.01 by hydrometer, a-RG-temperature to 0.10 degrees Celsius 
17 (

0 C), and SC-E-A to 10 millivolts (mV). Water-level measurement will be precise to ±0.01 ft . The 
18 precision of water density measurements when measured in the field using down hole 
19 instrumentation, will be determined on a well-by-well basis and will result in no more than ±2ft 
20 of error in the derived fresh-water head . 

21 Precision Objectives for Laboratory Measurements 

22 Precision of laeoratory analyses will 9e assessed 9y performing the same analyses tv,,ice on 
23 LCSs ·..vith each analytical batch assessed at a minimum frequency of 1 in 20 ground water 
24 samples for nonradiological parameters and 1 in 10 for radiological parameters. The laeoratOPf 
25 will determine analytical precision control limits by performing replicate analyses of control 
26 samples. Precision measurements will be expressed as RPD. PreciSion of laboratorv analyses 
27 w11l be determined by analyzing a LCS and a lab control sample duplicate (LCSDl or by 
28 analyzing one of the field samples in duplicate depending on the requirements of the particular 
29 standard method The prectsJon is measured as the RPD of the recoveries for the spiked 
30 LCS/LCSD pair or the RPD of the duplicate sample analysis results. Laboratory analytical 
31 precision is also parameter dependent and will be prescribed in laboratory SOPs. 

32 L_ge7a(~2Ht iil Contamination 

33 In addition to measurements of precision and bias, QC checks for contamination will be 
34 performed. QC samples including trip blanks, field blanks, and method blanks will be analyzed 
35 to assess and document contamination attributable to sample collection equipment, sample 
36 handling and shipping, and laboratory reagents and glassware. Trip blanks will be used to 
37 assess volatile organic compound (VOC) sample contamination during shipment and handling 
38 and will be collected and analyzed at a frequency of 1 sample per sample shipment. Field 
39 blanks will be used to assess field sample collection methods and will be collected and analyzed 
40 at a minimum frequency of one sample per 20 samples (five percent of the samples collected). 
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Method blanks will be used to assess contamination resulting from the analytical process and 
will be analyzed at a minimum frequency of one sample per 20 samples, or five percent of the 
samples collected. Evaluation of sample blanks will be performed following U.S. EPA "National 
Functional Guidelines for Organic Data Review" (EPA, -1-Q.Q.+ 1999) and "National Functional 
Guidelines for Evaluating lnorganics Analyses" (EPA, ~2004) . Only method blanks will be 
analyzed via wet chemistry methods. The criteria for evaluating method blanks will be 
established as follows: If method blank results exceed method reporting limits, then that value 
will become the detection limit for the sample batch. Detection of analytes of interest in method 
blank samples may be used to disqualify some samples, requiring resampling and additional 
analyses on a case-by-case basis. 

L~7a(42)( iv) Completeness 

Completeness is a measure of the amount of usable valid data resulting from a data collection 
activity, given the sample design and analysis. Completeness may be affected by unexpected 
conditions that may occur during the data collection process. 

Occurrences that reduce the amount of data collected include sample container breakage 
during sample shipment or in the laboratory and data generated while the laboratory was 
operating outside prescribed QC limits. All attempts will be made to minimize data loss and to 
recover lost data whenever possible. The completeness objective for analysis of Part 5 Table 
5.4 .a parameters noncritical measurements (i.e., fieiEI measurements) will be 90 percent and 
100 percent analysis of Part 5, Table 5.4.b hazardous constituentsfor critical measurements 
(i.e., compliance data). If the completeness objective for Part 5 Table 54 b hazardous 
constituents is not met, the \/VI PP EM ManagerPermittees will determine on behalf of the 
Permittees the need for resampling on a case-by-case basis. Numerical expression of the 
completeness (%C) of data is as follows: 

number of accepted samples 
%C = X 100 

total number of samples collected 

L..gGLg~}M Representativeness 

Representativeness is the degree to which sample analyses accurately and precisely represent 
the media they are intended to represent. Data representativeness for this DMP will be 
accomplished through implementing approved sampling procedures and the use of validated 
analytical methods. Sampling procedures will be designed to minimize factors affecting the 
integrity of the samples. Ground w.aterGroundwater samples will only be collected after well 
purging criteria have been met. The analytical methods selected will be those that will most 
accurately and precisely represent the true concentration of analytes of interest. 

For water levels and density, representativeness 1s a quahtative term that describes the extent 
to which a sampling design adequately reflects the environmental conditions of a site The 
SOPs for measurement ensure that samples are representative of site conditions. 

L~I§~.lliill Comparability 

Comparability is the extent to which one data set can be compared to another. Comparability 
will be achieved through reporting data in consistent units and collection and analysis of 
samples using consistent methodology. Aqueous samples will consistently be reported in units 
of measures dictated by the analytical method. Units of measure include: 
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• Milligrams per liter (mg/L) for alkalinity, inorganic compounds and metals 
2 • Micrograms per liter (!Jg/L) for VOCs and semivolatile organic compounds (SVOCs). 

3 Culebra Ground watergrouodwater surface elevation measurements will be expressed as 
4 equivalent freshwater elevation in feet above mean sea level. 

5 L~?b Design Control 

6 The approved ground 'Nater monitoring system was designetl for the DMP is specified in this 
7 Permit. Modifications to the DMP will be processed in accordance with and will be maintained to 
8 meet specifications established in 20.4.1 .WG-900 NMAC (incorporating 40 CFR §§264 Subpart 
9 -F-270 .42 and 264.601 through 264 .603). 

10 L..g.Q?c Instructions, Procedures, and Drawings 

11 Provisions and responsibilities ror tJ:he preparation and use of instructions and procedures at 
12 the WIPP facility are outlined in WIPP document WP 13-1 (see Table L-3) . Any-a~ctivities 
13 performed for the DMP ground •,yater monitoring that may affect ground watergroundwater data 
14 quality will be performed in accordance with documented and approved procedures which --
15 comply with the Permit and the requirements ot 20.4.1 .500 NMAC (incorporating 40 CfR §264 
16 Subpart f) . 

17 Technical procedures, as specified elsevJhere in this DMP, have been developed ror each 
18 quality a#ecting function performed ror ground water monitoring. The technical procedures 
19 unique to the DMP will be controlled by the ES&H at VVIPP. The procedures are sufficiently 
20 detailed and include, when applicable, quantitative or EJUalitative acceptance criteria. 

21 Procedures •..vere prepared in accordance with requirements in \/VIPP document VIJP 13 1. ft, 
22 current revision of this document \Viii be maintained in the VVIPP Operating Record. 

23 L~7g Document Control 

24 Permittees Document controls will ensure that the latest approved versions of procedures WJ..P.E 
25 facility SOPs will be used in performing ground watergroundwater monitoring functions and that 
26 obsolete materials will be adequately identified or removed from work areas. 

27 L 8f Control of 1Nork Processes 

28 Process control requirements, defined in VVIPP document VVP 13 1 are met, and ·.viii continue to 
29 be met, ror this DMP. A current revision ot this document will be maintained in the WIPP 
30 Operating Record. 

3·1 L--&§7e Inspection and Survei!!ance 

32 Inspection and surveillance activities will be conducted as outlined in WIPP document WP 13-1 
33 (see Table L-3) . The Ql\ DepartmentPermittees will be responsible for performing the applicable 
34 WIPP facility SOPs inspections and surveillance on the seope of work. EM section personnel 
35 will be responsible ror performance checks as defined in applicable procedures and determined 
36 tor the Permittees by MOC metrology laboratoPf personnel. Performance checks ror the DMP 
37 will determine the acceptability of purchased items and assess degradation that occurs during 
38 use. A current revision of this document will be maintained in the WIPP Operating Record. 
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L~7f Control of Monitoring and Data Collection Equipment 

2 WIPP document WP 13-1 (see Table L-3) outlines the basic requirements for control and 
3 calibrating monitoring and data collection (M&DC) equipment. M&DC equipment shall be 
4 properly controlled, calibrated, and maintained according to WIPP facility SOPs (see Table L-3) 
5 Proce<:l~:~re WP 10 ADJ02Q to ensure continued accuracy of gro~:~n<:l \A,<atera roundwater 
6 monitoring data. Results of calibrations, maintenance, and repair will be documented. 
7 Calibration records will identify the reference standard and the relationship to national standards 
8 or nationally accepted measurement systems. Records will be maintained to track uses of 
9 M&DC equipment. If M&DC equipment is found to be out of tolerance, the equipment will be 

10 tagged and it will not be used until corrections are made. A current revision of this <:locument or 
11 proce<:lure 1Nill be maintains<:! in the VVIPP Operating Recor<:l. 

12 L-3ilQ Control of Nonconforming Conditions 

13 In accordance with WIPP <:Joc1:1ment WP 13-1 (see Table L-3). specifies the system ~:~se<:l at 
14 VVIPP for ensuring that appropriate measures are established to control nonconforming 
15 conditions. ~lonconforming conditions connected to the DMP will be identified in and controlled 
16 by <:locumented proce<:lures. E~quipment that does not conform to specified requirements will be 
17 controlled to prevent use. The disposition of defective items will be documented on records 
18 traceable to the affected items. Prior to final disposition, faulty items will be tagged and 
19 segregated. Repaired equipment will be subject to the original acceptance inspections and tests 
20 prior to use. A current revision of this <:locument will be maintaine<:l in the VVIPP Operating 
21 Record. 

22 .!dHit! Corrective Action 

23 Requirements for the development and implementation of a system to determine, document, 
24 and initiate appropriate corrective actions after encountering conditions adverse to quality at the 
2s WIPP facility are outlined in WIPP document WP 13-1 (see Table L-3) . Conditions adverse to 
26 acceptable quality will be documented and reported in accordance with corrective action 
27 procedures and corrected as soon as practical. Immediate action will be taken to control work 
28 performed under conditions adverse to acceptable quality and its results to prevent quality 
29 degradation. A current revision of this document will be maintained in the WIPP Operating 
30 Record. 

31 L~7i Quality Assurance Records 

32 WIPP document WP 13-1 (see Table L-3) outlines the policy that will be used at lb.e_WIPP 
33 ~regarding identification, preparation, collection, storage, maintenance, disposition, and 
34 permanent storage of QA records. A current revision of this document will be maintained in the 
35 VIJIPP Operating Record. 

36 Records to be generated in the DMP will be specified by procedure. QA and RCRA operating 
37 records will be identified. This will be the basis for the labeling of records as "QA" or "RCRA 
38 operating record" on the Environmental Monitoring Records lnventorv and Disposition 
39 Schedule EM RIDS. 

40 QA records will doc1:1ment the res~:~ Its of the DMP implementing proce<:l1:1res an<:l will be s~:~fficient 
41 to demonstrate that all quality related aspects are valid. The records will be identifiable, legible, 
42 and retrievable. 

43 
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Table L-1 
Hydrological Parameters for Rock Units !!Above the Salado at WIPP 

Hydraulic Storage Hydraulic 
Unit Conductivity GeaffiGiaRt IT. "'· . ,., 

Thickness Gradient 

Santa Rosa 2 X 1 o-8 tO ~!'9GifiG ~-+-IG ~40-m2 0 to 91 m 0.001 (5) 
2 x 10-6 m/s (1) G8!'8Git~ ~---m21s 

(2) Q Q~Q tGI ~ 
G G4 ~ !tstffi 

Dewey Lake 10-8 m/s Specific ~ - g" ~G4-IG a . G~ "~G-u 152m 0.001 (5) 
storage ~ - g" ~G4-f;lls m2 
1 X 10-5 {4} 
(1/m) (2) 

Forty-niner 1 x 10-13 to Specific ~4-tG G-m-2 13 to 23m NA (6) 
1 x 10-11 m/s storage ~-9-m;!ls 

(anhydrite) 1 X 10-5 

1 x 10-9 m/s (1 /m) (2) 
(mudstone) (2) 

Magenta 1 x 10-85 to Specific 4--><-4-Q -4 -tG e . d~ "~G44 7 to 8.5 m 3 to 6 
1x10-65 m/s storage 4--><-+Q. -9 -m2ts m2 
(2) 1 X 10-5 

(1/m) (2) 

Tamarisk 1 x 10-13 to Specific .:::~ .+- " w-+~- G-m-2 26 to 56 m NA(6) 
1 x 10-11 m/s storage m21s 

Rustler (anhydrite) 1 X 10-5 

1 x 10-9 m/s (1/m) (2) 
(mudstone) (2) 

Culebra 1 x 10-75 to Specific 4--><-+Q.-+ -tG ~ - ~ )( ~g-44 4 to 11.6 m 0.003 to 
1 x 10-ss m/s storage 4--><-+Q.~ -m 2/s m2 0.007 (5) 
(2) 1 X 10-5 

(1/m) (2) 

~AAaffieEl 6 x 10-15 to Specific ~ g" ~G-+O -tG Q..m.;l 29 to 38m NA(6) 
~ 1 x 10-13 m/s storage 2.2 " 1 g-4+ -m21s 
~ 1.5 x 10-11 to 1 X 10-5 

2.9 " 1 G
40 

-tG 
MedaJ)_o,§, 1.2 x 10_.,1 m/s (1/m) (2) 2. 4 " 1 G40 -m21s 

(basal interval) (easal iAteP.<al) 

Matrix characteristics relevant to fluid flow include values used in this table such as permeability, hydraulic 
conductivity, gradient, etc.) 

Table Notes: 

(1) The Santa Rosa Formation is not present in the western portion of the WIPP site. It was combined with the 
Dewey Lake Red Beds in three-dimensional regional groundwater flow modeling (Corbet and Knupp, 1996), 
and the range of values entered here are those used in that study for the Dewey Lake/Triassic 
hydrostratigraphic unit. 

(2) Values or ranges of values given for these entries are the values used in three-dimensional regional 
groundwater flow modeling (Corbet and Knupp, ·1996). Values are estimated based on literature values for 
similar rock types, adjusted to be consistent with site-specific data where available . Ranges of values include 
spatial variation over the WIPP site and differences in values used in different simulations to test model 
sensitivity to the parameter. 

6-62 



(3) The ran§e of val Yes §iven here fer tmnsFAissivity of the Santa Rosa is estiFAated for the center of the site. 
TransFAissivity is the prod Yet of the thickness of the prodYctive interJal tiFAes its hydraYiic condYGtivity. 
ThiGI(ness of tho Santa Rosa is estiFAated to tao 3Q FAeters at the center of the 1NIPP site , and the ran§e of 
deri';ed transFAissivities are eased on the ran§e of hydraYiic cendYctivity '181Yes Ysed tay Cortaet and KAY1313 
(1 QQ6) for the coFAtained Dewey Lake/Triassic Ynit. 

(4) The range of val Yes given here tay transFAissi'Jity of the Dewey Lake is estiFAated for the center of the site . 
TransFAissivity is the prodYct of the thicl(ness of the prodYctive interval tiFAes its hydraYiiG condYGtivity. 
Thickness of the Dewey Lake is estiFAated to tao 14 Q FAeters at the center of the 1NIPP site, and the ran§e of 
derived transFAissivities are eased on the ran§e of hydraYiic condYGti't'ity val Yes Ysed tay Cortaet and KRYFIFI 
( 1 QQ6) for the coFAtained Dewey Lake/Triassic Ynit. 

(5) Hydraul ic gradient is a dimensionless term describing change in the elevation of hydraulic head divided by 
change in horizontal distance. Values given in these entries are determined from potentiometric surfaces. The 
range of values given for the Culebra reflects the highest and lowest grad ients observed within the WIPP site 
boundary. Values for the Dewey Lake and Santa Rosa are assumed to be the same as the gradient determined 
from the water table. Note that the Santa Rosa Formation is absent or above the water table in most of the 
controlled area, and that the concept of a horizontal hydraulic gradient is not meaningful for these regions. 

(6) Flow in units of very low hydrau lic conductivity is slow, and primarily vertical. The concept of a horizontal 
hydraulic gradient is not applicable . 

Sources: Beauheim , 1986; Domenico and Schwartz, 1990; Domski, Upton, and Beauheim, 1996; Earlough, 1977. 
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Table L-2 
2 WIPP GrewAEI'NaterGroundwater Detection Monitoring Program Sample Collection and GrewAEI 
3 waterGroyndwater Surface Elevation Measurement Frequency 

Installation Frequency 

GFel,jREl •.•..a~eFGrQuodwater Quality Sampling I 

gMP FR9Ri~eFiR§ wells~ ~~nnually 

All eti=leF Wll212 S!,jP.<eillaRGe wells GR sj::leGial FS(!Yes~ eRiy 

GFSI,jRS wateFGrQuodwater Surface Elevation Monitoring 

gMf;! FR9RileFiRQ wells~ Monthly and prior to sampling events 

WLME Well~ (~ee Iable L-4) Alleti=leFlJIJIPP Monthly 
SYPw'eillaRGe well sites 

~SSI,jRElaRt wells a~ all eti=leF WIPP Sl,jfJ.!eillaRGe well QwarteFiy 
sites 

4 
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2 

3 

Talale b 3 
AAalytieal Parameter bist fer the WIPP DeteetieA MeAiteriAg Pregram 

BackgFO~omd Ground water Quality 

Indicator Parameters 

pH , SC, TOC, TOH , TDS , TSS, 

~ 
Parameters Listed in 

2G.4.1.500 ~JMAC (incorporating 
40 Cf'R §294) Appendix IX, 
Calcium , Magnesi1::1m , Potassi1::1m 

field Analyses 

pH, SC, temperat1::1re, chloride, 
Eh, alkalinity, total fe , specific 

~ 

Operational Detection Monitoring Gro~::~nd water Quality 

Indicator Parameters 

pH , SC, TOC , TOH, TDS, TSS, density 

Ha2:ardous Constitt~ents 

~ 
Chloroform 
1 ,2 dichloroethane 
Carbon tetrachloride 
Chloroben2:ene 
1,1 dichloroethylene 
1,1 dichloroethane 
Methylene chloride 
1,1 ,2,2 tetrachloroethane 
Tol~::~ene 
1,1 , 1 trichloroethane 
Cresols 
1 ,2 dichlorobenzene 
2,4 dinitropi=lenol 
Hexachloroethane 
lsoi9t~tanol 

Pyridine 
1,1 ,2 Trichloroethane 
Trichloroflt~oFOmethane 

Nitrobenzene 

Metal& 

AfseRiG 
~ 
Cadmit~m 

Chromi1::1m 
heat! 
Merct~ry 

Seleni~::~m 

~ 

Antimony 
Berylli1::1m 
Nickel 
Thalli t~m 
V.anadi1::1m 

f ield Analyses 

1, 4 dichloroben2:ene 
trans 1 ,2 dichloroeti=lylene 
2,4 dinitrotol1::1ene 
Hexaci=llorobenzene 
Meti=lyl ethyl ketone 
Pentachloropi=lenol 
Tetracl=lloroethylene 
Trichloroethylene 
Xylenes 
Vinyl Chloride 

Calci1::1m 
Magnesit~m 

Potassit~m 

pH, SC, temperatto~re , chloride, Eh, alkalinity, total fe, specific 

~ 

Note: Becat~se of the lack of sophicHcatee wei§hts ana meast~res SE!Yipment a>;ailable for fiele eensity 
assessment, field density eval~o~ations are e~cflressed in terms ef specific gra'lity, 'Nhich is a unitless measure. 
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2 

Numbe r 

WP 02-EM1005 

WP 02-EM1006 

WP 02-EM1014 

WP 02-EM1021 

WP 02-EM1026 

WP 02-EM3Q.Q1 

WP 02-EM3003 

WP-02-RC 01 

WP 1 O-AD3029 

WP 13-1 

3 

Table L·3 
Standard Operating Procedures Applicable to the DMP 

Title/Description 

Groundwater Senal Sample Analys1s Ih1s procedure prov1des general!nstrucl!ons necessary to 
perform field analyses of senal samples 1n support of the DMP Serial samples are collected and 
analyzed at the field laboratory for field mdicators Serial sample results help determine if 
pumped groundwater !S representative of undisturbed groundwater Within the formation 

Fmal and Senal Sample Collect1on This procedure descnbes the steps for collectmg 
groundwater samples from the DMWs near the WIPP facility Senal samples are collected and 
analyzed at the F1eld Laboratory until stabilization of the f1eld parameters occurs Final samples 
for Resource Conservation and Recovery Act IRCRA\ analyses are collected and analyzed by a 
contract laboratory 

Groundwater Level Measurement Ih1s document describes the method used for aroundwater 
level measurements in support of groundwater monitoring at the WIPP facility us1ng a portable 
electronic water-level probe 

Pressure Dens1ty Survey Ih1s procedure defines the field methodology used to determ1ne the 
average dens1ty of flUid standing in the well bores of aroundwater-level moni!onng wells The 
data derived from the survey are used to calculate equtvalent freshwater beads at non-detection 
monitonng wells Because most pressure densil!es are obtained by Sandia National L aboratones 
via pressure transducers mstalled in wells Ibis procedure is used to obtam pressure densities at 
wells not equiPped with fixed transducers 

Water Level Data Handling and Reportmg Ih1s procedure prov1des Instructions on bandlmg 
water level data Data are collected and recorded on field forms in accordance With WP 02-
EM1014 This procedure is imtiated when wells in the water surveillance program have been 
measured for a mven month 

Administrative Processes for Enwonmeo.taLMon1torrng and Hydrology_£roarams ~~e.dt.lre 
provides the admmistrative gu1dance enwonmental momtonng personnel use to mamta1n quality 
control assoc1ated with environmental monitoring sampling and reporting actlvil!es This 
administrative procedure does not pertam to volatile organic compound IVOC\ monitoring Wilh 
tbe exception of Secl!on 5 0 which perta1ns to the~ulatory reportmg rev1ew process 

Data Validation and Yenficat1on of RCRA Constituents IbiS procedure provides mstrucl1ons on 
performing venficatJoo and validation of laboratory data contammg the analytical results of 
groundwater momtonng samples Ih1s orocedure 1s applied only to the non-radiological analyses 
results for compliance data asSOCiated With the detection mon!torrog ~am pies The data rev·~ 
for th1s procedure mcludes general cben]fstry parameters and RCRA constttllents 

Hazardous and Umversal Waste: Management f !an Ih1s o!an oescobes the respoosJbJI!t,es aocl 
bandlmg requirements for hazardous and universal wastes generated at the WIPP faci/Jiy It IS 
meant to ensure that these wastes are properly handled accumulated and transported to an 
approved Treatment Storage Disposal Facflity ITSOFl tn accordance w;tb appltcab/e state and 
federal regulations U S Department of Energy IDQE) Orders and Wasbmgton TRU Solutions 
L LC IWISl policies and procedures Ihts plan Implements apphcab!e secltoos of 20 4 1 100-
1102 New Mextco Admtntstrattye Code INMACl Hazardous Waste Management lrncomoratinq 
40 Code of Federal Reaulations fCFRl Parts 260-268 and 273\ 

Calibraltoo and Control of Mon1tonng and Da!a Collec!Jon EoU!pmeot Ihts procedure provides 
djrectton for the control and calibration of Moojtonna and Data Co!jectjoo IM&OC) emupmeot at 
the WIPP facility and ensures traceability to NISI INaltona! lnsltt.ut.e of Standards and 
Technology \ standards mternaltooaJ standards or mtrrns1c standards Ihts procedure also 
establishes requtrements and responsibilities for tdentifving recall egumment and for obtamtnQ 
calibration serv1ces for WIPP facility M&DC equipment 

\lliashmgtoo TRU Solutions LLC Quality Assurance Program Descnptton Ihts document 
establishes the mtotmum quality reqwemeots for Management and Operatmg Contractor rMOC 1 

personnel and gutdance for the development and tmplemeotatioo of OA programs by MOC 
orgamzations 
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Table L-4 
2 January 2011 Culebra WLMP 

WEl.l.IC WEl.l. 10 WE:l.l.IC 
AEC-7 H-17 SNL-15 

rd.n1. t:J-19 ~ad* ~ 

EBD8-9 J..::4.6.1 SN.L:.1l 

H-02b2 SNL-01 SNL-18 

H-03b2 SNL-02 SNL-19 

ti:.0.4..b..B .s..NL.:.QJ WQSE-1 

t:i.:.0..5..b SN.L:.Q.5_ WQSf:-2 

l::l:.Q.6bR .s.NL:.QQ 16/QSE-3 

J±Qlb1 SNL:Q8 WQSE-4 

l:::i.:9..bR .s..tiL.::.O.a WQSf:-5 

l:::i.:.1Qc .s.t-iL:.1Q WQSf:-6 

.l::i.:..1J.b.4 S.lli.:.12 WIEE-11 

1±.12 ~ WIEf:-13 

!:::f.:..1.5.B s.NL:1A 16ll£E.:j_9_ 

H-16 

*H-19b0 monthly 
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Table L-5 
2 Det~ ils of..C.OO_struction for the Six Culebra Detection Monitoring Wells 

ID.IAL DEPIJ;i 
DRJJ....1JNG DEPTHS_ CASING PACKING 
teet ;\ bci~ feet ime :ers\ bas feet-(meters\ bas CULEBRA 

~~ I JM_TE I DEPTH !tHO l:P-~ INTERVAL .6BAID'_ INTERVAL - M.EOANQ.S DEPTH FOR DRILLED fe#MAAteLs! -- -- - - EQR SAND PACK GRAVEL feet (meters) -- -- -- --- teet WJiliALR CORING S in 
~ {n)_et~s} SLOTTED INTERVAL .PACK ~ CASING SCREEN INIEHYAL 

WQSP-1 S~pleQ:J,becJ3 I 737 ~) I 1_5_ \,5J 6.9~ i2JJ4 
lli:)5...QJ_o_.l__31 

737 (224 6 1 702 to 72Z 640 to 651 6_5_j_JQD_Z I 699 to 722 
[1,9:~ C:z B.D<1J~19~ - -- 12J J to 224 61 1214 to 222 1 c 195 to Hlli1 1198 to224.61 1213 to 221\ 

~c~ S.eQ-ten:tJ:ler.g 
~4JL(b5L9) 12.}_J,;3_j) SOQJ:M~J 

800 to 846 846 1258) 811 to 836 Z90 to Z93 Z93 to 846 810J to8337 
E~c~~ ao,d.;l-4-1 ~M (24 4 to 2581 I 24Z tp_2§5l 1241 to 2421 (242 to 258) (24Z to 2M_) 

W_Q§~~d QC1ob~ 21~,\J 
§~) lOJw §_8_QJ__~ 

8_33 to 8Z9 880 (268) ~4 to 869 827 to 830 ~Jl__Q 844 to 8ZO 
Et~J,.-9 ~.-Jlt~ (2M___to 2681 (25Z to 2651 1252 to 253) 1253 to 268) !25Z tg--?6~ 

WQSP-_4 O.C1ober 5 aru:t 
8QQ~) ~~{2.8_) Z4~i44§1 

ill. 5 to Z98 8001244\ Z64 ~o 789 Z52 to Z55 Z55 to 800 l.QQJ.QJ9JL8 
Ew~J.,_~,a 19,,.1~4. (225 Z to 243\ 1233 to 24 ] \ (229 to 2301 1230 to 244 \ ~ 

W.QSP-§ QcM?~~ l2.~ 681£0§) 2 .0tQ §J· 67g_ (2.Q6.J 
648 to 676 

681 1208\ 
646 to 6Z1 623 to 626 22§_J_Q__illli 948 to 674.4 

~J..;,U lWm 1198 to 206\ I 197 to.205) I 190 to 1911 1191 to 2081 I 198 to 205.61 

WQS.P-a ~Q~tl1.-b§L~ I I 1· -- -I 367 to 616_ I I 5.81 to 606 I 56Z to 5ZQ I 5ZO to 6]6 6 I 5_!32_1Q.Q.OQ...9 
~~b_er__J 6..16 -~54 .a.} 9.£@ 36U 1W ill~ to 1881 6 J6 611881 

1177 to 1851 (1Z3 to 1Z3 Zl l1Z4 to 188) 117Z to 1Jl~ ~ceJ.,:J?-

3 

!$! 
~'"J 
(,;) 
P<lt -..... 
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Table L--4§ 

Analytical Parameter and Sample Requirements 

;--- --·-- --------· ---
(10) (12) (13) (14) (15) (16) 

PARAMETERS NO. OF VOLUME TYPE ACID WASH SAMPLE FILTER 
BOTTLES 

lndicator1 Parameters: 

• pH - 25 ml~ Glass Field determined No? 
. 100 ml2 Glass Field determined No 

• sc 4 15 ml2 Glass yes No 
-roc ~ ~ Glass yes NG 

• +GX 

General Chemistry 1 1 Liter Plastic Yes No 

Phenolics 1 1 Liter Amber Glass Yes No 

Metals/Cations 2 1 Liter Plastic Yes No 

voc 4 40 ml Glass No No 

VOC (Purgable) 2 40 ml Glass No No 

VOC (Non-Purgable) 2 40 ml Glass No No 

BN/As 1 Y:! Gallon Amber Glass Yes No 

TCLP 1 1 Liter Plastic Yes No 

Cyanide (Total1 1 1 Liter Plastic Yes No 

Sulfide 1 250 ml Amber Glass Yes No 

Radionuclides 1 1 Gallon Plastic Cube Yes Yes 
-------- . ·-- - ------- -

1 = RCRA Detection Monitoring Analytes 

2 =As specified in Table 4-1 of the RCRA TEGD 

3 =Reduced holding time of 1 week forWIPP-specific Divalent cation 2 samples noted in the GMD 

(17) 
PRESERVATIVE 

Field determined 
Field determined 
HCI 
~4~ 

HN03,4pH<2 

H2S04, pH<2 

HN03, pH<2 

HCL, ph<2 

HCL, ph<2 

HCL, ph<2 

None 

HN03, pH<2 

NaOH, pH>12 

NaOH + Zn 
Acetate 

HN03, pH<2 

Note: Unless otherwise indicated, data are from DOE Procedure WP 02-EM1006 methods and are provided as information only. 

3 1:\!o.te., Qey.@!l90sJrorn ttu.s_ta,bJ~);lre_allow...eJ;i"wJ,th PHO!.J'IRP(O.V,Ell~t!;)_~NM.Ell. 
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------
(18) 

HOLDING TIME 

None 
None 
28 days2 
+-Gays;! 

not specified in 
DMP 

not specified in 
DMP 

6 months2
,
3 

14 days2 

14 days2 

14 days2 

7 days2 

14 days2 

28 days2 

6 months2 
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Note: Contour eltJvations Bft1 in fHt above meMJ ses lttvel 

•The Wells are included for reference only-they are not part of GMP 

Figure L 9 
WIPP DMP Monitor 'Nell Locations and Potentiometric Surface of the Culebra Near the VVIPP 

Site as of 12/96 (adjusted to equivalent freshwater head) 
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GROUNDWATER PERMIT MODIFICATION WORK PLAN 

1. OVERVIEW 

Pursuant to the New Mexico Environment Department (NMED) Stipulated Final Order No. 
HWB-09-47 (Order), the United States Department of Energy and Washington TRU Solutions, 
LLC, hereinafter referred to as the Permittees, are submitting this document to comply with Item 
1 O.a. of the Order. This item requires the Permittees to describe the proposed contents of a 
Class 2 Permit Modification Request (PMR) to include, but not be limited to, revising all alleged 
sources of confusion and ambiguities in Module V, Groundwater Detection Monitoring, and 
Attachment L, WIPP Groundwater Detection Monitoring Program Plan, and incorporating 
proposed mapping methodology for generating a Culebra Potentiometric Surface Map. 

This work plan addresses the content of the PMR and the process that the Permittees will follow 
to prepare and submit the PMR. At a minimum, the PMR will be submitted pursuant to Item 
1 O.b. of the Order and Waste Isolation Pilot Plant Hazardous Waste Permit (Permit) Condition 
1.8.1 and address the following requirements: 

• It will contain the exact changes to be made to the Permit conditions and supporting 
documents per 20.4.1.900 New Mexico Administrative Code (NMAC) (incorporating 
40 Code of Federal Regulations (CFR) 270.42(b)(1)(i)) . 

• It will identify that it is a Class 2 modification per 20.4.1.900 NMAC (incorporating 
40 CFR 270.42(b)(1)(ii)) . 

• It will explain why the modification is needed per 20.4.1.900 NMAC (incorporating 
40 CFR 270.42(b)(1)(iii)). 

• It will provide a regulatory crosswalk to the appropriate sections of the regulations 
per 20.4 .1.900 NMAC (incorporating 40 CFR 270.42(b){1)(iv)) . 

• It will contain a signed certification statement per 20.4.1.900 NMAC (incorporating 
40 CFR 270.11{d){1) and 40 CFR 270.30(k)). 

2. PROPOSED PERMIT REVISIONS 

The PMR will include, but will not necessarily be limited to the modifications listed below. 

• Revise sources of confusion and ambiguities. 

• Specifically identify which wells are used for density measurements. 

- Specify the frequency for density measurements and assessment. 

- Specify how density measurements are performed. 
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• Include a specific list of wells that must be monitored for water levels. 

- Exclude non-Culebra wells from those required for water level 

measurements. 

• Remove all references to the non-Culebra sampling wells identified as WQSP-6A. 

• Clarify the need for, and use of, written procedures for both field work and 
non-field work including the procedure for developing a potentiometric 
surface map annually. 

• Clarify the data quality objectives section and explain data quality objectives 
and quality assurance objectives and the difference between quality 
assurance objectives for field work and for laboratory analysis. 

• Remove specificity regarding departments and organizations and replace 
those terms with "the Permittees." 

• Add background values from the Waste Isolation Pilot Plant Resource Conservation 
and Recovery Act Background Groundwater Quality Baseline Report and Addendum 
1, IT Corporation , July 2000 to be used for making statistical determinations of 
contamination . 

• Separate parameters from constituents so that general chemistry parameters (e.g ., 
pH, calcium) are separated from the hazardous constituents. 

• Clarify serial sampling requirements including the following: 

- Remove several field parameters that are not indicators of stabilization, 
such as chloride , divalent cations , alkalinity, total iron , and Eh . 

- Remove the bubbler line requirements. 

- Restrict serial sampling for stabilization to no more than three well bore 
volumes. 

• Change the frequency of performing groundwater sampling and analysis to an 
annual basis rather than semi-annually. 

- Change the frequency of reporting to annually rather than semi-annually. 

• Change the frequency of reporting water level values to twice per year rather than 
monthly. 

- Include enhanced interpretation in the form of annotated hydrographs. 

• Include flow rate and direction determination in the annual detection monitoring 
report. 

- Remove the Annual Site Environmental Report as a means of reporting 
flow rate and direction . 
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• Revise the statistical process for data analysis to be consistent with 20.4.1 .500 
NMAC (incorporating 40 CFR 264.97(h)). 

• Update figures. tables and text with current information. 

• Describe the methodology (see Attachment A) for generation of the Culebra 
Potentiometric Surface Map whereby the Permittees determine the groundwater flow 
rate and direction annually in accordance with 20.4.1.500 NMAC (incorporating 40 
CFR 264.98(e)) . 

3. DISCUSS DRAFT PMR AND MAPPING METHODOLOGY WITH 
STAKEHOLDERS AND NMED 

The Permittees will conduct a pre-submittal stakeholder information meeting to obtain feedback 
from stakeholders prior to finalizing the PMR. Stakeholders will be given 10 days to review the 
draft prior to the meeting. 

4. REVISE DRAFT PMR AND METHODOLOGY TO INCORPORATE NMED AND 
STAKEHOLDER INPUT 

To the extent possible, the Permittees will address stakeholder comments in the PMR. 

5. SUBMIT PMR TO NMED 

Within 60 days from the NMED approval of the work plan, the Permittees shall submit a Class 2 
Permit Modification Request. 

Tentative Schedule 

DayO NMED Approves Work Plan 

Day30 Develop Draft PMR 

Day40 Complete WIPP Internal Reviews 

Day41 Submit Draft PMR to Stakeholders 

Day 50 Discuss Draft PMR with Stakeholders and NMED 

Day 55 Revise PMR to Incorporate NMED and Stakeholder Input 

Day 59 Complete Final Review PMR 

Day60 Submit PMR to NM ED 
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Attachment A: 
Methodology for Generating the Culebra Potentiometric Surface Map 

The Potentiometric surface map for a given calendar year shall be generated using the following 
steps: 

1. Examine hydrographs to identify month having the largest number of Culebra water 
levels available with the fewest wells affected by pumping or other anthropogenic 
events. 

2. Convert water levels from subject month to equivalent freshwater heads using fluid 
densities appropriate to the date. 

3. Fit trend surface through freshwater heads. 

4. Extrapolate the trend surface to the boundaries of the model domain used for the 
current Performance Baseline Calculations (PABC) and define initial fixed-head 
boundary conditions based on the trend surface. 

5. Using the ensemble-average Culebra transmissivity field used for the current PABC, 
optimize the model boundary heads to improve the fit of the model to the freshwater 
heads at the wells using optimization software interactively with MODFLOW. 

6. Run MODFLOW with optimal boundary conditions fit. 

7. Contour MODFLOW head results on WIPP site. 

8. Compute particle path and travel time from the waste handling shaft to the Land 
Withdrawal Boundary. 

9. Data analysis that will accompany the potentiometric surface map will include 

• Measured versus modeled scatter plot 
• Frequency of modeled head residuals 
• Modeled residual freshwater head at each well 
• Explanations for modeled misfit residuals greater than 5 meters (16.4 feet) 
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Executive Summary 
This analysis report presents the methods, data, and results of calculations done in support of 
Culebra head and hydraulic gradient monitoring network design and optimization. The three 
metrics used include: 

l. freshwater head .k:Jiging variance reduction, 
2. triangle geometry shape quality maximization, and 
3. identification of areas where there is a high statistical correlation between model~ 

predicted travel times and either 
a. model input eftective hydraulic conductivity (Kerr) or 
b. heads (h) 

These three different and largely independent approaches to monitoring network design are 
discussed individually in detail (Sections 2, 3 and 4) and are combined (Section 5) for two 
different types of results, 

1. ranking of possible locations for new wells, and 
2. ranking the importance of maintaining existing locations. 

The combinations of the three metrics for the suitability of a location for a new monitoring 
location are shown in the following two figures (discussed more fully in the Section 5). 
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In these two figw·es, red and orange areas are poor locations for a new well, while dark blue and 
purple areas are good locations for a new welL The left figure includes metrics 1, 2, and 3a 
(from the top bulleted list), while the rjght fiure includes metrics 1, 2, and 3b. While the two 
figures are different in some details, they both show that the areas between monitoring locations 
that are ilistant from the WlPP L WB (interior b]ack square) rank rughly overall (dark blue). 
Areas roughly consisting of•spokes" radiating a\·vay from the WIPP LWB -between closely 
spaced monitoring wells - rank poorly overall (yellow and orange). 
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Using the same three metrics for ranking the existing steel-cased wells (assuming fiberglass
cased wells will have a long li fe), the results are combined in the fo llowing figure (discussed 
more fully in Section 5). 
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In this figure, the size ofthe different symbols is related to the relative impm1anee of each of the 
steel-cased wells, ranked via the three rnetrics. Many wells are important to one or two metrics 
and unimportant to another (e.g., closely-spaced wells inside the WIPP LWB perform poorly in 
the kriging variance reduction, but might be in important areas for the model input/output 
correlation). Overall, wells H-12, H-1 0c, and AEC-7 have relatively high ranks in all three 
metrics. These wells are somewhat isolated and therefore are individually impmtant in their 
contributions to the success of the overall monitoring network. 
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1.0 Introduction 

This analysis report presents the methods, data, and results of calculations done in support of 
Culebra head and hydraulic gradient monitoring network design and optimization. Three 
different and largely independent approaches to monitoring network design are examined. These 
approaches include optimal locations for additional monitoring wells and identification of wells 
in the current monitoring network that could be removed with minimal effect on meeting the 
monitoring objectives. The three different sets of results are then combined into a final set of 
maps indicating potential areas for the installation of new monitoring wells. Additionally, 
several wells in the existing network could be removed with minimal effect on the ability of the 
monitoring network to predict heads at unmonitored locations and to detect changes in the 
hydraulic gradient. The three approaches used here are similar to approaches used in the 2004 
ground water monitoring network design calculations, and this allows for direct comparison of 
some results with those obtained five years ago. 

1. 1. Background 

The Waste Isolation Pilot Plant (WIPP) is located in southeastern New Mexico and has been 
developed by the U.S. Department of Energy (DOE) for the geologic (deep underground) 
disposal oftransuranic (TRU) waste. Containment ofTRU waste at the WIPP is regulated by the 
U.S. Environmental Protection Agency (EPA) according to the regulations set forth at Title 40 of 
the Code of Federal Regulations, Parts 191 and 194. The DOE demonstrates compliance with 
the containment requirements in the regulations by means of a performance assessment (PA), 
which estimates releases from the repository for the regulatory period of 10,000 years after 
closure. 

Groundwater monitoring and modeling activities at the WIPP are an integral part of the DOE's 
broader requirements to demonstrate that W lPP operations are performed in a manner that 
ensures protection of the environment, the health and safety of workers and the public, proper 
characterization of the disposal system, and compliance of the WIPP with applicable regulations. 
Continued compliance with regulations must be demonstrated every five years during the 
operational phase of the WIPP. The monitoring requirements apply not only for the current 
operational phase (~3 5 years), but extend through the post-closure phase of the facility to meet 
applicable regulations. Because of these long-tenn requirements, DOE's Carlsbad Field Office 
(CBFO) has developed the WlPP Groundwater Protection Program Plan (DOE, 2009) that 
describes: relevant regulatory (EPA and New Mexico Envirorunent Department) drivers; the 
current groundwater-monitoring network and how it has evolved over time; current groundwater 
program elements; strategies for maintaining compliance; methods for implementing the 
strategies; and roles and responsibilities of monitoting program participants. 

This analysis report is a revision of McKenna (2004 ), which identified wells that could be 
removed from the existing network as well as looked at potential locations to expand the 
monitoring network. Since 2004, the number of monitoring wells available for analysis have 
increased by 40%, from 30 to 42. Now after the SNL-series fiberglass-cased wells have been 
constructed, this report is re-evaluating the well network based on the new information obtained 
from these new wells and the updated Culebra P A flow model, completed for the compliance 
recertification application (CRA) 2009 performance assessment baseline calculation (PABC). 
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1. 2. Purpose 
The purpose of these calculations is primarily to determine which of the remaining steel-cased 
wells can be plugged and abandoned (P&Aed) without degrading the monitoring network. A 
secondary goal is to identify optimal locations for any new Culebra monitoring wells. The 
calculations herein will be focused on meeting the goals of: 

1 . The monitoring network must allow the determination of the direction and rate of 
groundwater tlow across the WIPP site. This is both an NMED and an EPA requirement 
(NMAC, 2000 inc~rporating 40 CFRPart 194 §264.98(e) (U.S. EPA, 1996)); 

2. The monitoring network must provide data needed to infer causes of changes in water levels 
that might be observed. This is an EPA requirement, 40 CFR Part 194, Subpart C 
§194.42 (U.S. EPA, 1996); and 

3. The monitoring network must provide spatially distributed head data adequate to allow both 
defensible boundary conditions to be inferred for Culebra flow models and defensible 
calibration of those models (P A requirements). 

The degree to which these objectives can be reduced to quantitative measures is evaluated as part 
of the work reported in this analysis report. 

The minimized and optimized monitoring network will be created using available information 
including existing wells and up to date understanding of the hydrology of the Culebra. The 
optimization and minimization process takes the following factors into consideration: 

1. Existing locations of fiberglass-cased wells 
2. Existing well locations that are not needed 
3. Culebra hydraulic property variations and geologic boundaries 

1. 3. Outline 
This report documents the data, methods, and summary results of the work completed under 
Analysis Plan Ill (Kuhlman, 2008). The analysis has four main components, which look at the 
network optimization from the perspective of: 

1. kriging: considers the spatial clustering of observation points and the geostatistical 
structure of the data via the variogram (see Section 2.0); 

2. local gradient estimators: Delaunay triangles that consider the geometric quality of the 
well network and the observed gradient across the well network (see Section 3.0); 

3. flow model correlation: uses the structure embodied in the calibrated tlow model 
regarding fonnation heterogeneity and geologic processes (see Section 4.0); 

4. combining the results of the three above methods into one result (see Section 5.0) 

1. 4. Calculation domain 
The spatial domain used for the different calculations in support of monitoring network design is 
the same as the model domain used in the two-dimensional (2D) Culebra groundwater flow 
model (Hart et al., 2008; 2009). This model domain is aligned with the Universal Transverse 
Mercator (UTM) coordinate system and is 30.7 km long by 28.4 km wide (872 km2 total, 587 
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km2 active). The comers ofthe Culebra numerical groundwater model domain are listed in 
Table 1-1. Relative to the CRA 2004 calculations, the eastern extent of the model domain has 
moved from 624000 m to 630000 m UTM 1927 North American datum (NAD27} meters, as 
explained in (Hart et al., (2008), §2.1 ). These coordinates define the center of 100m x 100m 
model cells at the four comers of the model domain. All monitoring calculations that produce 
results on a spatial grid employ the same grid as used for the 2D Culebra flow model (see e.g., 
Kuhlman, 201 Ob ), unless otherwise noted. 

Table 1-l. Culebra flow model domain UTM NAD27 Zone 13 coordinates 

Model domain corner X(mJ YJmJ 
Northeast 630000 3597100 
Northwest 601700 3597100 
Southeast 630000 3566500 
Southwest 601700 3566500 

The WIPP land-withdrawal booodary (LWB) encloses 16 township and range sections 
(approximately 41 km2

) near the center of the MODFLOW model domain. The boundary of the 
WIPP site is defined by the corners of the 16 sections, which have the UTM coordinates given in 
Table 1-2. For the calculations described in this report, the coordinates given in Table 1-1 and 
Table 1-2 are used to delineate areas, across which we average different measures of 
effectiveness for the monitoring network. 

Table 1-2. The WIPP LWB UTM NAD27 Zone 13 coordinates 

WIPP boundar~ corner X(m] Y(m] 
Northeast 616941 3585109 
Northwest 61049.5 3.585068 
Southeast 617015 3578681 
Southwest 610567 3578623 

1. 5. Obse!Ved Data 

The approaches developed in this report can be applied to any set of nearly-simultaneous 
undisturbed head measurements (i.e., a "snapshot" in time of the hydraulic head in the Culebra). 
The wells used here are shown in Figure 1-1 and the data observed at these wells are listed in 
Table 1-3 (freshwater head data from (Johnson, 2009)). The majority of the calculated 
freshwater head values correspond to those used in the calibration of the CRA-2009 PABC 
transmissivity fields (Hart et al., 2009) with four exceptions and one note: 

1. A representative 2004 value from AEC-7 was used (this well was left out of the flow 
model calibration due to known contlguration problems in 2007). Freshwater heads at 
AEC-7 have been very stable historically (1988 through 2004), and are now 
representative of previous trends after well reconfiguration. Over 15 years (12/ 1988 
through 3/2004) there were 172 head measurements with a standard deviation of only 
0.56m; 

2. Freshwater heads from March 2007 were used at the H-19 wellpad, to include the six 
redundant wells (H-19b{2,3,4,5,6,7} ), which are only monitored quarterly. These wells 
are only included in the variogram modeling, to better constrain head variation at short 
distance scales (see discussion about optimal well networks for estimating variograms in 
Warrick & Myers (1984) or Conwell, et al. (1997)). TI1e central H-19b0 well is used as 

Page 14 of 133 



AP-111 Rev. 1 Monitoring Network Design Optimization 

the sole H -19b well in the rest of the analyses discussed in this report. The coordinates of 
the H-19b wells reflect their computed UTM x, y locations at the Culebra (229 m below 
ground surface (bgs)), accounting for observed deviations from vertical completion 
(Meigs et al., 2000). H-19b0 freshwater heads are within 2 em between the March and 
May 2007 observation times. 

3. SNL-6 and SNL-15 have not recovered since being drilled in 2005, and will likely take 
hundreds of years to recover to "static" conditions. These wells use land-surface 
elevations in place of water levels in the model calibration(> 1000 m above mean sea 
level (AMSL)); they are not used in situations where a representative head value is 
needed (e.g., variogram modeling and gradient estimation), but their locations are 
included otherwise (e.g., kriging and network geometry optimization). 

4. WIPP-30 is not included in the network optimization, since this well was plugged and 
abandoned in May 2007. 

5. WIPP-25 is used both here and in the CRA-2009 PABC Culebra flow modeling exercise, 
although this well was P&Aed in 2009. 

In addition to the calculated May 2007 freshwater heads, calibration results from the most recent 
iteration of the Culebra PAT-fields (Hart et al., 2009) are also used. These results include the 
simulated head values, calibrated transmissivity and anisotropy values, and particle travel times 
from C-2737 to the WIPP LWB for each of the 100 model ,realizations. These results are used in 
the third sensitivity-based approach. 
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Figure l-1. Locations of monitoring wells used in this study 
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Table l-3. Freshwater Heads from May 2007 used in analysis (Johnson, 2009) 

UTMNAD27x UTMNAD27y 
Freshwater 

Well Head 
Zone 131m) Zone 13)m) 

[mAMSL) 
I AEC-7(1) 62ll26 3589381 933.03 
2 C-2737 613598.0 3581400.9 921.23 
3 ERDA-9 613696.1 3581944.3 924.88 
4 H-2b2 612662.5 3581639.7 929.62 
5 H-3b2 613693.6 3580899.6 918.68 
6 H-4b 612376.0 3578478.5 916.34 
7 H-5b 616866.0 3584807.0 939.12 
8 H-6b 610598.6 3584986.9 936.44 
9 H-7bl 608122.8 3574646.4 914.58 
10 H-9c 613971.1 3568237.2 912.80 
II H-10c 622976.3 3572444.3 922.02 
12 H-llb4 615297.3 3579123.5 917.09 
13 H-12 617022.0 3575460.5 916.53 
14 H-15 615310.0 3581855.2 920.32 
15 H-17 615717.0 3577507.8 916.24 
16 H-19b0<2> 614515.2 3580718.9 918.82 
17 H-19b2<2> 614516.2 3580693.8 918.64 
18 I-l-19b3(2) 614526.1 3580719.6 918.57 
19 H-19b4<2> 614494.6 3580727.6 918.77 
20 I-1-19b5(2) 614502.3 3580713.6 918.60 
21 II-19b6<2> 614518.0 3580738.5 918.58 
22 H-19b12> 614516.0 3580706.7 918.54 
23 JMC-461 606182.6 3582246.4 928.95 
24 SNL-1 613781.4 3594299.0 941.86 
25 SNL-2 609113.1 3586529.1 937.65 
26 SNL-3 616103.0 3589046.9 939.81 
27 SNL-5 611970.2 3587284.7 938.59 
28 SNL-6<1> 621244.6 3595390.0 856.00 
29 SNL-8 618522.8 3583783.3 929.94 
30 SNL-9 608704.8 3582237.7 932.05 
31 SNL-10 611229.3 3581764.8 931.54 
32 SNL-12 613223.4 3572727.4 915.24 
33 SNL-13 610394.3 3577599.8 918.19 
34 SNL-14 614989.7 3577652.0 916.33 
35 SNL-15<3> 61&353.2 3580336.4 865.65 
36 SNL-16 605191.8 3578999.7 918.68 
37 SNL-17 609863 .2 3576016.1 916.78 
38 SNL-18 613605.8 3591528.6 939.87 
39 SNL-19 607813.5 3588947.4 937.58 
49 USGS-4 605841.0 3569887.0 91 l.J J 
41 WfPP-11 613788.2 3586474.0 940.65 
42 WfPP-13 612645.0 3584241.7 939.78 
43 WIPP-19 613738.8 3582773.5 933.66 
44 \VlPP-25 606385.7 3584022.8 937.57 
45 WQSP-1 612559.4 3583430.3 938.28 
46 WQSP-2 613770.4 3583972.2 939.87 
47 WQSP-3 614685.5 3583506.8 936.43 
48 WQSP-4 614724.5 3580762.8 919.50 
49 WQSP-5 613666.5 3580353.6 918.18 
50 WQSP-6 612602.3 3580737.9 921.96 

I. representative water level from 2004 
2. H-19 wells from March 2007 
3. not used in variogram estimation 
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1. 6. Run Control 
Nearly all the calculations done for this analysis report were completed on a Dell Precision 690 
workstation, equipped with two quad-core 2.66-GHz Intel Xeon chips (X5355). The work was 
done on this system running the Microsoft Windows XP (service pack 2) operating system. Two 
of the scripts were run on the PA Pentium 4 Linux cluster (alice. sandia. gov); these scripts 
checked the Culebra MODFLOW model results out ofCVS (only accessible from Linux) and 
performed the binary-to-ASCII conversion on the model-produced heads before creating a zip 
archive of the files for transfer to Windows. The input files, scripts, and outputs are contained 
within the analysis directory on the CD-ROM associated with this analysis report; the 
contents of the CD are listed in Section 8 .1 . 

Each section has a run control subsection describing the software and scripts that were used to 
perform the analysis in that section. All scripts created for this analysis report are listed in 
Section 8.0 with syntax highlighting and line numbers. Table 1-4 lists the software used 
throughout this report, all software is either commercial off the shelf (COTS), or it is qualified 
for use with WIPP P A. 

Table 1-4. Summary of software used 

Software 
Golden Software Surfer 
Microsoft Office Excel 
R 
En thought Python (EPD) 
GSLIB program KTID 
The Mathworks MATLAB 
Gnu Bash 
Windows XP cmd. exe 

Version 
9.9 
2007 (SPI) 
2.10 
6.1 
2.0 (1996) 
R2009b 
3.00.15 
5.1.2600 

Type 
COTS 
COTS 
COTS 
COTS 
Qualified 
COTS 
COTS 
COTS 

Use 
Map plotting I Variograms 
Plotting I Regression 
Statistical Script Interpreter 
Script Interpreter I Plotting 
Kriging 
Script Interpreter I Plotting 
Script Interpreter (Linux) 
Script Interpreter (Windows) 

Scripts for Python, R, Bash, and MA TLAB are ASCII and are listed in Section 8.0, while Surfer 
and Excel input files are binary and therefore are included on the CD (see listing of contents of 
CD in Section 8.1 ). 

1. 7. Notation 

Throughout this analysis report the following conventions are used: 

1. file names and directory paths are listed in the Courier New monospaced font; 
2. source code excerpts are listed in the Lucida console monospaced font ; 
3. program functions and classes are listed as code excerpts with trailing parentheses for 

clarity; 
4. units are given in metric, specified in square brackets (unless used as an adjective); 
5. scalar variables are in italic font; and 
6. vector variables are in bold font. 
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2.0 Geostatistical Variance Reduction 

Geostatistics is the modeling and prediction of spatially-correlated information and it has been 
used extensively over the past 30 years in areas including ore reserve estimation, contan1inant 
mapping in soils and groundwater, and modeling spatial variability of physical properties of 
aquifers and petroleum reservoirs. Kriging is the geostatistical algorithm used for spatial 
estimation; compared to other spatial interpolation algorithms (e.g., inverse distance or linear 
interpolation), kriging uniquely estimates both a value and its variance at unsampled locations. 

Previous studies (Rouhani, 1985) have used kriging variance as a measure of the ability of a 
groundwater monitoring network to predict hydraulic heads at locations where no wells exist. 
Groundwater monitoring network design can be optimized to either minimize average kriging 
variance across the domain or to minimize the maximum predicted kriging variance. The 
estimation variance can also be used as a metric to justify removing wells from an existing 
network such that the overall kriging variance has a minimal increase. As an example, 
(Tuckfield et al., 2001) used the kriging variance of contaminants in a plume to determine the 
redundancy of groundwater contan1inant monitoring wells and targeted those wells with the 
highest redundancy for removal from the network. 

Kriging variance is a direct fU.nction of the spatial distribution of observations and the variogram 
(which is fitted to observed data). Kriging variance is only indirectly a function of the observed 
values; this is a major advantage of using kriging in monitoring network optimization. 
Therefore, changes in the kriging variance from the addition or removal of a well can be 
estimated prior to adding or removing that well with a standard kriging calculation. 

The geostatistical analysis presented here utilizes ordinary kriging of the residual freshwater 
heads, after removing a linear trend. The freshwater heads in the Culebra across the model 
domain have a clear trend (i.e., the regional north-south gradient, see Figure 2-1 ). Although it is 
possible to krige values while simultaneously estimating a trend (i.e., universal kriging), this 
approach is not used here. Universal kriging does obviate the need to first estimate the linear 
trend for the kriging, but model-fitting to the observed variogram is made more complex, 
requiring a non-linear optimization or iterative refinement between variogram fitting and kriging 
with a trend (Armstrong, 1984; Goovaerts, 1998). 
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Figure 2-l.Projection offreshwater heads (circles), piecewise linear trend (blue dashed line), and best-fit 
linear trend (red line) onto y-head plane at x-midpoint of MOD FLOW model domain. 

2. 1. Trend Fitting and Residual Calculations 
The residuals associated with the head observations from May 2007 are used for the 
geostatistical variance reduction analysis. A best-fit linear surface through these heads was 
calculated using the COTS statistical software R. The equation for the best-fit plane through 
May 2007 freshwater heads is 

h(x,y) =Ax+ By +C. (1) 

The results of fitting this equation to the data in Table 1-3 are A = -9.0x10·5, B = 1.5x10·3 and 
C = -4.6x 103 m (see Table 2-1 for more significant digits and fit statistics). They component (B) 
of the gradient is approximately an order of magnitude larger than the x component (A). Both B 
and C have t statistic values indicating significance (ltl>2), but A does not (see Table 2-1 ); the 
east-west component of the regional gradient cannot be estimated accurately from the given data. 
This same linear fit resulted in coefficients of A = l.98 xl0-4, B = 1.62x l0'3 and C = -5007.74 in 
the 2004 version of this analysis. The y-component of the gradient (B) has not changed much, 
but the x-component (A) and the additive constant (C) have changed. Overall, the resulting 
gradient vectors are quite similar (see Figure 2-2), considering the large number of wells that 
have changed between the two studies. 

Page 20 of 133 



AP-111 Rev.l 

. -------- -- ------------------- ---

X 10-l 
0 

Monitoring Network Design Optimization 

0.2 .. • 

04 

r· 
l 
l5 0.8 

t 
§_ 
s 
:::. 1 

1.2 

... 

.·· 
~·· ' 

.. 
'· ., 

;f 

.. 

"' :'f 

. .. ... 

··~~-~, --7--2 --'-_, ----'0-1~2 
x.cornpooent of gr•dient {mlml 1( 10,. 

Figure 2-2. Comparison of gradient vectors corresponding to best-fit planes through 2003 (black) and 2007 
(red) data. Red dotted lines correspond to estimated gradient± gradient standard error. 

Figure 2-3 illustrates several plots related to the fit of Equation (1) to freshwater heads. The 
upper-left plot shows the residual (measured- trend) as a function of the trend. The outliers 
from the moving-average residual trend are H-lOc, WQSP-2 and WIPP-13 (see red line and 
labeled points in the upper left plot in Figure 2-3). The upper-right normal quantile plot (Q-Q) 
shows that aside from the extreme values, the residuals are ordered approximately normally 
(plotting quantiles, rather than values makes this plot non-parametric). The lower-left scale
location plot shows magnitude of residuals against the trend value, illustrating that the steep 
gradient across the WIPP site (920-935 m elevation) is where residuals are largest on average. 
The lower-right leverage plot shows the relative effects that removing a well has on the predicted 
surface, plotted against residuals. The weJls with the most leverage and the largest residuals are 
wells at the extremities of the domain, including H-1 Oc, H-9c and AEC-7. 
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Table 2-1. Fit statistics for linear surface (Equation 1) through freshwater head data (Table l-3) 

~ 

0 

"' 

0 

(Intercept) x y 
-4.563833e+03 -9 .023153e-05 1.548563e-03 

Residuals: 
Min lQ Medi an 3Q Max 

-7.361 -4.833 -0.459 3.901 9.911 

Coefficients: 

(Intercept) 
X 
y 

Estimate 
-4.564e+03 
-9.023e-05 
1. 549e-03 

Std. Error 
5.594e+02 
2. 231e-04 
1.537e-04 

t value 
-8.158 
-0 . 405 
10.077 

Pr(>ltl) 
5.83e-10 *** 

0.688 
2.06e-12 *** 

signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 

Residual standard error: 5.392 on 39 degrees of freedom 
Multiple R-squared: 0.7226, Adjusted R-squared: 0.7083 
F-statistic: 50.79 on 2 and 39 DF, p-value: 1.386e-11 
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Figure 2-3. Statistics of linear surface (Equation I) fit to May 2007 freshwater heads 

With these parameter values, Equation 1 fits the May 2007 heads with R2=0.7083 (see 
penultimate row of Table 2-1). This best-fit plane has a hydraulic gradient of 1.55xJ o·3 and a 
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flow direction .3 degrees east of south, but the exact angle is poorly defined. The residuals 
between the estimated and measured heads are used as the input data for the geostatistical 
analysis. In the 2004 version of this analysis; R2=0.6,the gradient magnitude and angle were 
computed to be 1.64x 1 o·3 and 7 degrees east of south (see Figure 2-2 for comparison). 
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Figure :Z..4. Effects of removing a steel-cased well ou parameters related to the estimated linear trend. 

Adding or removing a single data point from the dataset (Table 2-2) has two potential effects on 
the results of kriging. First, the best-fi t trend surface can cl1ange (see "residuals vs. leverage" 
plot in Figure 2-3 and Figure 2-4), especially if the point being added or removed is at the 
extremities ofthe domain (e.g. , wells AEC-7, H-9c, and H-10c). Second, the experimental 
variogram computed from the residuals can change (see next section). 

Figure 2-4 shows the results of removing each steel-cased well individually, and fitting Equation 
(1) using least-squares to the resulting smaller dataset. As was shown in the "residuals vs. 
leverage" p1ot in Figure 2-3. H-1 Oc, H-9c, and AEC-7 have a large effect on the R2 measure of 
the fit quality. The blue and green bars in Figure 2-4 illustrate the change on the magnitude and 
angle of the gradient due to removing a single steel-cased well. H-9c has a large effect on the 

. magnitude but not the angle ofthe gradient; it is located in the south-central portion of the 
domain. In contrast, WIPP-25 and AEC-7 have larger effects on the angle than the magnjh1de of 
the gradient; these wells are on lhe east and west extremities of the MODFLOW domain, 
respectively. 
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Table 2-2. May 2007 freshwater head (FWH) data and residual. The residuals in the right column are 
calculated as measured - modeled head, sorted by residual magnitude. 

Well 
Observed Residual 
FWH{mJ fml 

H-3b2 918.68 -7.36 
2 H-19b6 918.58 -7. 14 
3 H-19b7 918.54 -7.1 3 
4 H-19b3 918.57 -7.12 
5 H-19b5 9 18.6 -7.08 
6 H-15 920.32 -7.05 
7 WQSP-5 918.18 -7.02 
8 H-19b2 918.64 -7.01 
9 H-19b4 918.77 -6.93 
10 H-19b0 918.82 -6.87 
II WQSP-4 9 19.5 -6.24 
12 H-4b 916.34 -6.07 
13 H-llb4 9 17.09 -6.06 
14 C-2737 921.23 -5.60 
15 AEC-7 933.03 -5.47 
16 SNL- 16 918.68 -5.19 
17 SNL-1 94 1.86 -4.92 
18 SNL-1 4 9 16.33 -4.56 
19 H-17 916.24 -4.37 
20 WQSP-6 921.96 -3 .93 
21 SNL-13 918.19 -3.04 
22 ERDA-9 924.88 -2.78 
23 SNL-18 939.87 -2.64 
24 H-7b1 91 4.58 -2.28 
25 SNL-17 916.78 -2.04 
26 SNL-19 937.58 -1.45 
27 H-12 916.53 -0.79 
28 SNL-8 929.94 -0. 13 
29 IMC-461 928.95 0.15 
30 SNL-3 939.81 1.37 
3 1 USGS-4 911.11 1.41 
32 SNL-12 915.24 1.81 
33 H-2b2 929.62 2.34 
34 SNL-2 937.65 2.48 
35 SNL-5 938.59 2.5 1 
36 SNL-9 932.05 3.49 
37 H-6b 936.44 3.79 
38 SNL-10 931.54 3.94 
39 WIPP-19 933 .66 4.72 
40 WIPP-11 940.65 5.99 
41 WIPP-25 937.57 6.03 
42 H-9c 9128 6-39 
43 WQSP-3 936.43 6.44 
44 H-5b 939.12 7.31 
45 WQSP-1 938.28 8.22 
46 WIPP-13 939.78 8.47 
47 WQSP-2 939.87 9.08 
48 H-IOc 922.02 9.91 

2.2. Variogram Estimation and Modeling 

The experimental variogram is calculated and modeled using Surfer. Introductions to variogram 
modeling and geostatistics in general are found in many places in the geostatistics literature; e.g., 
(Isaaks and Srivastava, 1989; American Society of Civil Engineers, 1990; Kitanidis, 1997). The 
experimental variogram is calculated in Surfer as 
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1\ 1 N(h) 

y{lt) = _l)z(u;)- z(u, + hW , 
2N(/t) i=l 

(2) 

where his the lag spacing vector [m] (most generally It is a vector, but later it will assumed to be 
a scalar distance), z(u;) are the residual freshwater head values at ui, u; is a vector of spatial 
coordinates (x,y) for the sample locations of each residual value, and N(h) is the number of pairs 
of data points separated by /1 (within a given tolerance of h). The values of the experimental 

variogram r' are plotted as a function of !hi and a variogram model (a mathematical function) is 
fit to these data. Valid variogram models ensure a positive-definite covariance matrix in the 
kriging equations. 

In the current analysis, the infinitely differentiable Gaussian variogram model is chosen to fit the 
experimental variogram. Since freshwater hydraulic head and residuals computed from it are 
assumed to be smoothly varying properties (with well-defined first and second spatial 
derivatives), a variogram that is at least second-order smooth is appropriate. The Gaussian 
variogram model, as implemented in the kriging program KT3D in GSLIB (Deutsch and Journel, 
1998) is 

(3) 

where Cis the sill [m2
] and a is the range [m]. The variogram modeling is performed using 

Surfer, which models the Gaussian variogram model without the factor 3 in the exponential. The 
Gaussian model fit to the experimental variogram, computed from the residual heads, is shown in 
Figure 2-5. This model has a nugget value of 0.1 m2

, a silJ of 40m2 and an effective range of 
7500 m (the 2004 report had a nugget of 13.0 m2

, a sill of 45.2 m2
, and an effective range of 

9000 m). The numbers of data pairs used in the calculation of each point in the experimental 
variogram are also shown. The calculation of the experimental variogram was done by 
considering combinations of pairs of data points in all directions. By not considering direction, 
only distance, the variogram is an omnidirectional calculation using h, where h is the length of 
the vector h. An omnidirectional variogram was also used in the 2004 version of this analysis. 

Although a small number of pairs ( <30) exist for many of the shorter lag spacing in Figure 2-5, it 
is felt this variogram is still valid and representative. The only short-lag observation pairs are the 
redundant weJls on the H-19 wellpad. These wells were included in the variogran1 analysis to 
get some approximation of the short-lag behavior of freshwater head residual, coupled with the 
knowledge that the freshwater head residual is a smooth function (i.e., the reason the 
differentiable Gaussian variograrn was used in the tirst place). The model variogram used in 
2004 had a much larger nugget value than the current model does ( 13 m2

- compared to 0. t m2
), 

but the 2004 model did not use the redundant H-19 wells, which solely contribute to the short-lag 
experimental variogram. 

Although it is possible to calculate directionally dependent variograms, this was not done. The 
steep north-south hydraulic head gradient observed in the Culebra across the WIPP site is 
coincident with the densest clustering of observation wells (see steep segment in the center of 
Figure 2-1 ). This produces a greater east-west correlation between data compared to correlation 
in the north-south direction (across the steep gradient) for the entire domain. Since most of the 
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domain where kriging is being used to estimate values is outside the L WB, an anisotropic model 
would be misrepresentative of this apparent anisotropy, although it may fit the observed data. 
Although kriging effectively handles clustered data during the estimation process, the effects 
which data clustering can have on the variogram modeling process must be considered by the 
analyst. 
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Figure 2-5. Experimental variograms (points) and best-fit Gaussian model variogram (lines) for three 
different lag widths. NB: there is a factor-of-three difference in definition ofvariograms between Surfer and 

GSLIB (multiply lag by 3.0). 

ft is possible to fit different models or models with different parameters to the same data, but it is 
felt that the choice ofvariogram model and parameters given here sufficiently represents the data 
and corroborates with the presumed knowledge of the system. If a different type of surface were 
fit to the data, the residuals would have a different structure and therefore a different variogram 
as well. 

Following up on results of the trend surface sensitivity to removing a steel-cased well (see 
Section 2.1), the experimental variograrn is re-computed for each well removed and shown in 
Figure 2-6. The exact values of the experimental variograms are not important, just the 
qualitative observation that the relative variability between the different experimental variograms 
is small. Both the change in the best-fit surface, and the subsequent changes in the variogram of 
head residuals, due to removing (or adding) a single observation will diminish as the dataset 
becomes larger. For the current dataset of over 40 monitoring points, the variogram is virtually 
unchanged upon removal of a steel well , re-calculation of the trend surface (see Figure 2-4) and 
residuals and model variogram calculation (se.e Figure 2-6). 
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Figure 2-6. Experimental variograms after removing a steel-cased well (variogram for all wells shown in red). 
Residuals are re-computed based on the best-fit linear trend for each new set of wells and the variogram is re

computed for each new set of residuals. 

2. 3. Ordinary Kriging 
Kriging is a geostatistical algorithm for estimating a property at unsampled locations. The 
kriging equations are formulated to provide an unbiased, minimum variance estimate of the 
property from a linear combination of the surrounding measured data. Kriging additionally 
provides a measure of the uncertainty associated with each estimate. The uncertainty measure is 
known as the kriging variance or the estimation variance. Details on the many variants of the 
kriging algorithm and its application can be found in the literature, e.g., (Deutsch and Joumel, 
1998; Goovaerts, 1998). For this work, we use ordinary kriging (OK) and the details of the OK 
algorithm are presented briefly. 

Consider the problem of estimating the value of a continuous attribute, z, (e.g. head residual) at 
an unsampled location u. The information available consists of measurements of z at n locations 
Uu., z(uu), a= 1,2, ... , n. Kriging is a form of generalized le-ast-squares regression and therefore 
all univariate kriging estimates are variants of the general linear regression estimate z\u) defined 
as 

lf(U) 

z· (u)-m(u)= LAa(u)[z(ua)-m(ua)] 
a=l 

where A.u(u) is the dimensionless weight indicating the contribution of z(ua)- m(ua) to the 
estimate of z • (z at unsampled locations), and m( u) is the trend or mean component of the 
spatially varying attribute [m]. 

The most common kriging estimator is OK, which estimates the unsampled value z \u) as a 
linear combination of neighboring observations 

Page 27 of 133 

(4) 



AP-111 Rev. 1 Monitoring Network Design Optimization 

n(u) 

z~K(u) = LAa(u)z(ua) {5) 
a=l 

OK weights A.a. are determined so as to minimize the error or estimation variance if(u) = 
Var{z"(u)- z(u)} under the constraint ofunbiasedness of the estimate. These weights are 
obtained by solving a system of linear equations, which is known as the ordinary kriging system 
of equations. Solution of the kriging system requires that covariance, Cov( Ua,up), between any 
two locations be calculated. Covariance is derived from the variogram model under an 
assumption of second-order stationarity. The unbiasedness of the OK estimator is ensured by 
constraining the weights to sum to one, which requires the definition of the Lagrange parameter 
.u(u) ·within the system of equations (Bazaraa et aL, 1993), 

n (u) 

2:..tp(u) y(ua -up)- ,u(u) = y(ua- u) 
P=l 
n(u) 

L..tfl(u) = 1. 
{J= I 

a= l, ... ,n(u) 

The kriging variance is also derived from the set of weights and the Lagrange parameter 
determined through solution of (6) and it is given as: 

N 

a~K(u) = Cov(u,u)- 2:.-taCov(u,ua) :__ .U 
a=l 

(6) 

(7) 

The covariance (m2
] used to calculate the ordinary kriging variance is derived from the model 

variogram. The covariance between two points separated by zero lag, Cov(u,u) = Cov(O) is 
equal to the variance of the data set. It is important to note that the OK variance is not a direct 
function of the specific data values, other than how those data values define the experimental 
variogram of the residuals (see discussion associated with Figure 2-6), to which the model 
variogram is fit. 

2.4. Estimation Variance Calculations 
The program KT3D (Deutsch and Journel, 1998) is used with the model variogram detern1ined 
above (estimated and plotted using Surfer) to calculate both the estimated residuals and variance 
at all locations. The full calculation domain is 87188 100-m x 100-m cells, with 36213 ofthose 
cells (41 percent) inactive, lying either beyond the no-flow boundary on the west or the 
composite H2/M2 - H3/M3 Rustler halite margins on the east. Those inactive cells are not 
included in the calculations of estimation variance. For the calculations done herein, the average 
estimation variance both within the t1ow domain and within the WIPP site are calculated for 
different monitoring well configurations. 

The map of estimation variance for the May 2007 monitoring network defined in Table 2-2 is 
shown in Figure 2-7. The effect of the monitoring network configuration on the resulting 
estimates of variance is obvious. The lowest estimation variance values (blue) occur at the well 
locations and the highest values (red) occur at locations that are beyond the distance of the 
variogram range (7500 m) away from existing wells. The minimum possible value of the kriging 
variance is the value of the nugget in the variogram model (0.1 m2

). The maximum kriging 
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variance in these calculations is approximately 46.4 m2
• In the following analysis, the actual 

values of the kriging variance are not significant, it is only the relative changes in the kriging 
variance due to the addition, or subtraction, of wells to or from the monitoring network that are 
of interest. 

The full monitoring network of 48 wells and the model variogram calculated from the head 
residuals at those wells produce an average estimation variance within the flow domain of 
29.1 m2 and an average estimation variance within the land withdrawal boundary of7.0 m2

• 

From Figure 2-7 it is obvious that there are many locations outside of the WIPP site where the 
addition of a well would have large impact on the estimation variance. Within the WIPP site, the 
estimation variance is already relatively low at nearly all locations. In fact, given the small 
distances between some wells relative to tl1e range of the variogram, it is possible to remove 
some of the existing wells within the WIPP site bOlmdary with only minimal increase in the 
estimation variance. 
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Figure 2-7. Kriging estimation variance for freshwater head residuals. Steel-cased wel1s are red circles, 
fiberglass wells are green squares, WIPP LWB is solid black line. 

2.4.1. Add one new well 
Any proposed new well locations can be added to the current well network and the estimation 
varjance <:an be recalculated including the additional point. This approach takes advantage of the 
fact that the estimation variance does not depend on the data values, only on the]r spatial 
configuration. This approach does require the assumption that the model variogram does not 
change significantly with the addition of new locations (analogous to the qualitative sensitivity 
study illustrated in Figure 2-4 and Figure 2-6 for the case of removing one well). 
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Figure 2-8 and Figure 2-9 show the relative effects an additional observation point has on the 
model-domain-wide mean and median of the kriging variance, computed as 

~a}1 = _ (a}l}- (atase> 
(ulase> 

(8) 

where u!1. is the kriging variance for the case with one additional well, crluse is the vari ance for 
the base case with the 2007 well network and (x} is the averaging operator (in thls case averaged 
over the model domain). Steel-cased wells are red circles, fiberglass-cased wells are green 
squares. The contours in these figures i1lustrate the decrease in the domain-wide average 
variance, not the distributjon of the variance due to any one distribution of wells. While the 
mean and median largely show the same trends, the median values are larger and th~ir 
distribution is less sensitive to a few extTeme high or low values, which can skew the mean. 
Areas with a smaJI average decrease (i.e., inside and near the LWB) indicate an additional 
observation at these locations would not significantly improve the estimation variance, averaged 
over the entire domain . The highest values (i.e., the red 'bulls-eye' areas in Figure 2-8 and 
Figure 2-9) are located midway between wells along the periphery of the monitoring well 
network. 
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Figure 2-8. Percent decrease in mean kriging variance ove1· model domain due to one .additional well 

Figure 2-8 and Figure 2-9 account for edge effects near iht: boundari~s of the domain . Areas of 
h1gh kriging variance (i.e .• the red regions in Figure 2-7) mostly conespond to the areas where 
the largest mean change in variance occurs upon the addition of a new observalion po1nt. ln the 
corners of the model domain (especially the southeast com er), the increase is not so large, 
indicating that much of the efTects of a new observation point at this location wou ld be •'wasted" 
outside the model domain. 
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Figure 2-9. Percent decrease in median kriging variance over model domain due to one additional well 

.Figure 2-10 shows the fractional change in the standard deviation of the kr.iging variance due to 
the addition of one more observation location. The standard deviation of the values in the 
kriging variance field is computed across the entire matrix of values corresponding to adding one 
additional observation location. without regard to spatial distribution of values. A negative value 
(blue) indicates the additional location will "smooth ouC' the kriging variance field Oowering its 
standard deviation). while a positive number (red) indicates the kriging variance field becomes 
more variable; a heavy black line indicates the zero-change contour. The positive (red) regions 
are located in areas distant to the WIPP L WB, and indicate where an additional well would 
"extend'' the cmrent network. The negative regions (blue) are located closer to the WIPP L WB, 
and indicate where an additional well would "fill in a gap" in the current network. 
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Figure 2-10. Percent change in standard deviation of .kriging va.-ianc::c over model domain due to one 
additional well; heavy black line is zero contour. 

Similar calculations were also done with the WlPP LWB as the area of interest, excluding a 
small area .in the southeast corner of the LWB that is constant head in the Culebra MOD FLOW 
model. The region that affects the results within the WIPP L WB is confined to the center of the 
model domain. The edge effects are clearly evident for the case of averaging over the WIPP 
LWB, only the LWB and a 3.5-km region surrounding the LWB are shown in Figure 2-11 
through Figure 2-13. 
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Figure 2-12. Change in median kriging variance over WIPP LWB due to one additional well 

Figure 2-11, Figure 2-12, and Figure 2-13 indicate the southwest corner ofthe L WB is the 
location that would maximally benefit from an additional monitoring location. The northeast 
corner is next in relative importance for a new location. Figure 2-12 indicates that the northwest 
corner would have the largest effect on the median kriging variance across the WIPP L WB. All 
three figures indicate that the areas along the perjphery of the L WB, where there are no existing 
wells would be good locations for reducing uncertainty through an additional observation point, 
because a large number of wells already exist in the center of the WIPP L WB. 
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Figure 2-13. Change in standard deviation of 'kriging variance over- WIPP LWB due to one additional well 
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2.4.2. Remove one steel well 
The same approach for determining the variance reduction due to the addition of a new 
monitoring well can also be used to compute the potential increase in the estimation variance 
from the removal of an existing well. In this case, it is possible to recalculate the variogram 
model from the remaining wells after any number of wells are removed; however, to make the 
process more efficient, the same variogram is used for all calculations done herein. This 
approach assumes that the variogram does not change significantly with the loss of any one of 
the wells (see discussion associated with Figure 2-6). 

Each existing steel-cased well is removed and the average estimation variances across the flow 
domain and the WIPP site are recalculated. Those wells that cause the smallest increase in 
average estimation variance are the ones that could be removed with a minimal impact on the 
ability of the monitoring network to provide accurate predictions of heads at locations without 
monitoring wells. The results of these calculations are shown in Table 2-3. 

Table 2-3 shows the change in the average estimation variance within the flow domain as well as 
within the WIPP site area as calculated for the less-by-one networks associated with removing 
steel-cased wells. Removal of fiberglass-cased wells is not considered, since they are expected 
to have a long useful life. Table 2-4 shows the same results only averaged over the WIPP L WB 
when steel-cased wells are removed from the network. Removal of wells that result in the 
largest increases in the estimation variance are the wells that are most important with respect to 
the ability of the network to predict heads. Therefore, ifthe goal is to predict heads across the 
entire domain, the wells that create the largest increases in estimation variance when removed 
are generally those located distant from other wells: H-1 Oc, USGS-4, H-9c, AEC-7, H-11 b4, and 
WIPP-11. Small decreases in the estimation variance can also occur with the removal of a well 
(e.g., ERDA-9, H-3b2, H-2b2, and WIPP-19). These decreases are due to the configuration of 
the current wells creating negative kriging weights in the solution of kriging equations (see 
positive values in mean and median columns of Table 2-3 and Table 2-4). These decreases are 
always less than two-tenths of one percent of the original variance and are considered as 
insignificant near-zero changes in this work. 
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Table 2-3. Resu lts of estimation variance changes over the entire model domain fo r the removal of one steel
cased well from tbe networ k. A large integer rank indicates an impor tant well, while a small rank is 

associated with wells with little impact on the .entire model domain. 

]A standard 
A mean A media n 

avg 
deviation! rank 

ERDA-9 0.48% 2 0.19% I 0.13% 2 1.67 
H-3b2 0.49% 3 0. 19% 2 0.13% 1 2.00 
H-2b2 0.52% 4 0.18% 3 0.13% 2 3.00 
WIPP-19 0.75% 5 0.09% 4 0.1 3% 2 3.67 
H-17 1.36% 9 -0.24% 5 0.02% 6 6.67 
H-12 0.46% I -1.78% 10 -3.B% I I 7.33 
ll-4b 1.46% 10 -0.36% 6 -0.13% 7 7.67 
WJPP-25 1.04% 7 -U O% 8 -1.49% 9 8.00 
WIPP-13 2.00% 13 -0.70% 7 0.07% 5 8.33 
H-7bl 1.22% 8 -2.13% ll -2.54% 10 9.67 
H-5b 2.51% 15 -1.26% 9 -1.09% 8 10.67 
WIPP-1 1 0.80% 6 -3.26% 14 -3.52% l3 l l.OO 
H-llb4 1.67% I I -2.62% 13 -3.47% 12 12.00 
AEC-7 2.15% 14 -2.52% 12 -3.86% 14 B .33 
H-9c 1.88% 12 -3.97% .IS -7.20% 16 <!4.33 
USGS-4 2 .59% 16 -4.39% 16 -6.98% 15 15.67 
H-lOc 3.90% 17 -4.88% 17 ·7.80% 17 17.00 

The five wells that could be removed from the network and create the smallest increase in the 
mean or median estimation variance are those wells in close proximity to other existing wells. 
These include: ERDA-9, H-2b2, H-3b2, H-1 7, and WIPP-19 (see Table 2-3 and Figure 2-14). 
The change in the standard deviation of the kriging variance is shown in Figure 2-14. 
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Figure 2·14. Change in estjmation nriance averaged across entire model domain (data from Table 2-3) 
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The wells on the other end of the spectrum, which would have the largest effect on the mean or 
median estimation variance, include wells on the periphery of the domain (i.e., large bars in 
Figure 2-14). 

Table 2-4. Results of estimation variance changes over WIPP Land Withdrawal Boundary for removal of one 
well from the network. A high rank indicates importance while a low rank indicates little impact on the area 

within the LWB. 

lA standard 
A mean A median 

avg 
deviation! rank 

H-lOc 0.0001% I 0.00001% I 0% I 1.00 

AEC-7 0.0001% 2 -0.0001% 2 0% I 1.67 

USGS-4 0.01% 3 -0.02% 3 0% I 2.33 

H-9c 0.48% 7 -0.09% 4 -0.02% 5 5.33 

WlPP-11 0.23% 4 -0.72% 5 -0.65% 8 5.67 

WlPP-25 0.84% 8 -0.89% 6 -0.01% 4 6.00 
H-3b2 0.33% 6 -1 .32% 7 -0.51% 7 6.67 

ERDA-9 0 .87% 9 -1.37% 8 -0.42% 6 7.67 

H-2b2 1.07% 10 -1.88% 9 -0.90% 9 9.33 

WJPP-13 0.27% 5 -2.83% 10 -5.67% 16 10.33 

WIPP-19 1.65% 11 -2.85% II -4.31% II 11.00 

H-7b1 24.04% 14 -7.51% 13 -1.57% 10 12.33 
H-llb4 11.87% 12 -7.35% 12 -5.64% 14 12.67 

H-12 12.88% 13 -7.70% 14 -5.66% 15 14.00 

H-4b 28.12% 15 -I 1.73% 16 -4.65% 12 14.33 

H-17 29.34% 16 -11.57% 15 -4.75% 13 14.67 

H-5b 47.64% 17 -1 9.15% 17 -6.72% 17 17.00 

The removal of wells far from the WIPP site creates the largest increases in the estimation 
variance averaged over the flow domain, but the removal of many ofthese steel-cased wells has 
I ittle or no effect on the estimation variance averaged across the WIPP site. These wells, AEC-7, 
H-9c, H-lOc, USGS-4, and WIPP-25 are too far away ±rom the WlPP site to directly impact the 
mean or median estimation variance inside the L WB. The most important monitoring wells, 
those that create the largest variance mean or median increase upon removal, for predicting 
heads \vithin the WJPP site are: H-Sb, H-4b, H-l1b4, H-12, and H-17. All these wells are 
located near the LWB (H-12 being the furthest away from the L WB). Some of the welJs have 
very large effects on the standard deviation of the kriging variance within the site, but the trends 
also follow those for the mean and median kriging variance. 

Figure 2-15 summarizes the results in Table 2-3 and Table 2-4 graphically, indicating where the 
wells with high or low rank are located geographically. 
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Figure 2-15. Steel-cased wells ranked by effect of removal on kriging variance; symbol sizes are proportional 
to overall rank (and therefore importance), data in Table 2-3 and Table 2-4. MOD FLOW active model 

domain delineated in green, WIPP LWB is black square. 

The wells that create the smallest increases in estimation variance upon removal for both the 
WIPP site and the flow domain are: ERDA-9, H-2b2, and H-3b2. Any one of these three wells 
could be removed with minimal effect on the ability of the network to predict heads across both 
the domain and the WIPP site. These cakulations are for removal of a single well. 
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Figure 2-16. Change in estimation variance averaged across WIPP LW B, data in Table 2-4 

2.4.3. Remove Two Steel Wells 
Based on expectations that the following steel wells will soon need to be replaced or P&Aed : 
WIPP-25~ WIPP-13, H-12 and H-7b1; the analysis of the previous section is carried out 
removing each of these well s, then additionally removing each ofthe remaining steel-cased wells 
one at a time. 

Table 2-5 shows the percent change in the kriging variance averaged across the entire model 
domain computed as (changed - base )/base for combinations of steel-cased wells being removed. 
The 4xl7 image shows the same results in the t.able. This shows that removingAEC-7 and H-
9c, along with any of the three wells represented as columns, makes a large relative change 
across the entire model domain. This is to be expected, a both of these wells are far away from 
other wells~ removing two wells a large distance from each other affects the largest potential 
area. Conversely, the column corresponding to WIPP-13 leads to the smallest relati e changes 
(some even being slightly positive), indica6ng the kriging area of influence for this well has a 
large amount of' overlap with those from other wells, since this well is located in the north
central portion of the WIPP L WB. 
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Table 2-5. Change in mean kriging variance across model domain upon removal of two steel-eased wells; 
; integer nlues indicate rank within each column 

H-12 H-7bl WIPP-13 WIPP-25 0 

1 AEC-7 -4.15% 15 -4.17% 15 -2.49% 14 -3.70% 14 

2 ERDA-9 -1.52% 3 -1 .53% 3 0.11% 2 -1.09"/o 2 .{)00) 

3 H- IOc -4. 18% 16 -1.73% 8 -2.51% 15 -3.72% 15 

4 H-l l b4 -1.78% 8 -3.27% 14 -0.09% 5 -1.29% 6 .{) 01 

5 H- 12 _._. -1.76% 9 - 1.:61 % 11 -2.81% l l 
6 H-!7 -1. 51% 1 -1.52% I -0. 10% 6 -1.30% 7 

.Q(U5 
7 H-2b2 -1.53% 5 -1.55% 5 0.09"/o 3 -1. 10% 4 

8 H-3b2 -1.51% 2 -1.53% 2 0. 12% 1 -1.08% I 
9 H-4b -2 .. 09% 9 -2.10% 10 · 0.46% 7 -1.65% 8 

.{)02 

10 H·Sb -2.4 1% I I -2 A3% 12 ·0.78% 9 -1.98% 10 

11 H-7bJ -3.27% 13 -1.62% 12 -2.84% 12 
.{). 0~ 

12 H-9c -3.95% 14 -4.19% 16 -2.29% 13 -3.51% 13 

l3 USGS-4 -2.31% 10 -2.33% It -2.56% 16 -3.78% 16 
.{)03 

14 WIPP-11 - 1.61% 7 -1.62% 1 -0.70% 8 · 1.88% 9 

!5 WJPP-1 3 -1.53% 4 -1.55% 4 -1. 18% 5 .{)036 

·-
16 WJPP-19 -2.81% 12 -2.84% 13 -1.18% 10 -1.10% 3 

17 WJPI'-25 - 1.58% 6 -1.60% 6 -0.05% 4 .{)04 

2 4 

Table 2-6 gives the same statistics as in Table 2-5, but the results are averaged over the area 
within the WIPP L WB only (rather than the entire model domain). The conclusions from this 
analysis are different, since WIPP-13 is now the column which on average is darkest blue, 
(rather than lightest in Table 2-S). Wells II-4b and Il-Sb are the two "row" wel1s which have the 
largest negative change across the fow· columns. These wells are located on or near the WJPP 
LWB. similar to how AEC-7 and H-9c from the analysis in the previous paragraph, are located 
along the periphery of the model domain. 
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Table !-6. Change in mean kriging variance across WIPP LWB upon removal of two stee1-cased wells; 
integer values indicate rank within each column 

H-12 H-7bl wrrr-13 \'\' IPP-25 

AEC-7 -0.03% 3 -0.09% 2 -1 .95% 2 0.00% 2 -0 02 
ERDA-9 -0.69% 8 -0.76% 7 -2.65% 9 -0.67% 8 
I J-l{h.: -0.03% 1 -7.45% 13 -1.95% I 0.00% I 
H- ll b4 1.:?·70% 14 ·0. 12% 4 -9 .32% 13 -7.36% 14 "004 

H- 12 I · -10.50% 15 - 1.97% 6 -0.03% 5 

ll-l7 -0.08% 5 -0.14% 5 -3.07% 12 -1.1 3% 12 
H-2b2 -1.05% I I -1.12% 10 -2.99% II -1.03% 11 -006 

ll-3b2 -0.30% 7 -0.37% 6 -2.22% 8 -0.28% 7 
JJ-4b -11.49% 16 -1 Lb4% 16 -13.40% 16 -11.46% 16 
ll-5b -7.71% 15 -7.78% 14 -9.66% 14 -7.69% 15 

.008 

H-7bl -0.12% 6 -2 .04% 7 -0.10% 6 12 

ll-9c -0.03% 2 -0.09% I -1.95')'(, 4 0.00% 4 .()1 
USGS-4 -0.75% 9 -0.8 1% 8 -1.95% 3 0.00% 3 1·1 

WIPP-11 - 1.97% 12 -2 .04% t l -2.83% 10 -0.72% 9 

WIPP-13 -0.92% 10 -0.98% 9 - -1.95% 13 • -012 16 
WJPP-19 -0.03% 4 -0.10% 3 -1 .95% 5 -0.89% 10 

WWP-25 -3.35% J3 -3.41% 12 -1 0.32% t5 
2 4 

ln Figure 2- 17 and Figure 2-18 the overall rank (between all 64 combinations of two steel -cased 
wells, rather ti1ruJ 16 steel-cased wells individually) is plotted against tile distance between the 
two "vc11s comprising the pair as a measure of the impact .of removing a pair of wells . J11e 
overall rank is computed as an average of the results of three metrics (mean, median and 
standard deviation of the change in the kriging variance). 

Figure 2-17 shows a weak positive conelation (R2;.=0.35 fit through all points) between the 
relative impact of removing a pair of steel wells and the distance between those wells~ when the 
impact is averaged over the entire model domain. A high rank indicates a higher impact to ti1e 
kriging variance averaged over the model domain; a low rank indicates low impact Wells which 
are separated by large distances tend to have the largest cumulative effect. The different symbols 
in the figure show that individual wells (these four symbols correspond to the wells represented 
a<> columns in Table 2-5) tend to also follow this trend 

Figure 2-1 8 shows the same results, only averaging the impact over the area encompassed by ti1c 
WIPP LWB. Here the correlation is even weaker, and also negative. Wells that are closer 
together have a larger relative impacl when they are removed. WIPP-13 (black triangles) is only 
associated with higher rank pairs (>32). but in general all the individual wells follow the weak 
overall trend. 
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Figure 2-17. Rank and distance between wells for removal of pairs of steel-cased wells, averaging effects 
across the entire model domain {R2=0.35 for 'linear fit). High numerical rank indicates a large impact on the 

model-wide kriging variance. 

WJPP-25, H-12, and H-7b1 are all located outside the WIPI) LWB. WIPP-13 is inside the WIPP 
L WB, and aU pairs of wells including WTPP-13 have high rank in Figure 2-18. The smallest 
linear dimension across the WIPP L WB is 6.4 km (east-west or north-south), while the largest 
linear dimension of the WJPP L VlB would be a diagonal across the site 9.09 km. Pairs of wells 
with distances larger than these values must include at least one well outside the L WB, possibly 
both. TI1e pairs of wells with very large separations are pairs ofwells where both wells are 
distant from the WIPP site. Removing these wells •.vould obviously have ljUle direct impact on 
the region inside the WrPP L WB. 

Page41 of133 



AP-111 Rev. 1 

70 

60 -... u 
[50 t 
.§ -~ 40 
c: 
l! 
t'G 

30 ... 
CD 
> 20 0 

10 

0 
0 

• 
<> 

-r 

4: 
.~ 

I 
I 
I 
I 

• I 
I 
I 
l 
l 

<} 
I 
lo 
I 

Monitoring Network Design Optimization 

I 
I 

X I 
.J • I • 
lo 
I .. I 
I 

o<> 
~ I 

X I . .,. ,. , 
• ' '<a <> I 

0 I 

"' 
X 

• 

• 

0 

:/ 0 

• l
.X WIPP·25 

AWIPP-13 

H-7b1 

OH-12 

5 10 15 20 

Distance between steel-cased wells [km] 

Figure 2-18. Rank and distance between pairs of steel-cased wells, considering WIPP LWB (R2=0.14 for 
linear lit). Vertical dashed lines represent the min (6.4 krn) and max (9.1 km) dist.snces across the LWB. 

Higb numerical rank indicates a large impact on the kriging variance inside the WIPP LWB. 

This analysis supports the Idea that removing Lwo (.Hslant steel-cased wel1s from the network has 
the largesL impact on the kriging variance, averaged over the entire model domain. The 
relationship that inter-weJJ distance plays 1n the removing of two wells, when only considering 
the area within the LWB is more complex and less conclusive. Apparently, there is a negative 
correlation between djstance and impm1ance, but likely because wells with large inter-well 
separations are Jikely distant to the WJPP L WB as well. 

All the well-removal scenarios in this section have the assumption that the variogram does not 
change upon removal of the selected wells. In situations where we are only remoyjng one well, 
this is a very good assumption (see discussion associated with figure 2-6)~ removing two or 
more wells still should not violate the assumption that their removal would not change the 
vanogram . 

2. 5. Kriging Variance Reduction Summary 

lt is relatively simple to calculate the decrease or increase in the kriging estimation variance over 
a specified area from the addition or removal of one or more monitoring wells. The maximmn 
reduction in estimation variance, or increase in the ability to predict heads, can be achieved by 
placing a 11ew monitoring well in any location ofthe flow domain that is far away from an 
existing well or the mudd boundary. There are a large number ofloc!ilions in the domain where 
a new well could be placed 10 meet this condition. At this point in the analysis. a mrodmal 
reduction in vadance from a new well can be considered as a necessary input, but not sufficient 
condition fot locating a nev,, well. 

Page 42 of 133 



AP-111 Rev. 1 Monitoring Network Design Optimization 

Removal of wells from the existing monitoring network was also examined using the kriging 
estimation variance. The impact of well removal was evaluated by calculating the increase in 
estimation variance for both the entire flow domain and the area within the WIPP LWB. These 
calculations were done for the removal of a single well from a base case of 42 wells and the 
results are only valid for the removal of the one specified well. These results also safely assume 
that the variogram is constant across all monitoring network configurations (see Figure 2-6). 
These calculations were completed again for removal of combinations of multiple wells when 
those combinations of interest are defined. Wells that are most important to the existing 
monitoring network that should not be removed are listed above and are, generally, those wells 
most distant from any existing wells. Wells that have the smallest influence on the ability of the 
current network to predict heads at unmeasured locations across the entire flow domain as well 
as within the WIPP site are also listed above. If more than one weH is to be removed, the 
combinations of wells should be selected from this list. 

2. 6. Kriging Van·ance Reduction Run Control Summary 

The kriging variance reduction analysis performed in this section is described here in terms of 
files, programs, and scripts used. The required files are located on the CD and are described in 
sufficient detail to allow recreation of the results given in the text. 

2.6.1. Linear trend fit and variogram calculations 
The linear trend fitting to the computed freshwater head values (see Section 2.1, Table 2-1, and 
Figure 2-3) was computed in the COTS statistical software R. The script 
plot_ linear_ fit_ summary. R (Section 8.2.1) uses the built-in linear model function lm() to 
produce a linear fit, then standard statistics are produced by summarizing this fit (see see Table 
2-1 produced by summary() in line 15 of script) and standard diagnostic plots (see Figure 2-3) 
are created by plotting this fit (see lines 16 and 17 of script). 

The sensitivity of the experimental variogram to removal of a single steel-cased well was 
investigated (see Figure 2-4 and Figure 2-6) using the Python script 
remove_one_ variogram_effects. py (Section 8.2.2). This script loaded the well data (lines 
4 through 35) and performed a least-squares fit of a linear surface (see Equation 1) through the 
data (e.g., see Menke (1984), Chapter 3), looping through the. data to remove one ste.el-cased 
well at a time, re-computing the tit (lines 37 to 58). An ASCII text file was output (see line 24 
for the filename) with summary statistics relating to each network-minus-one fit corresponding 
to the lines of the output file. This csv file was imported into MS-Excel, resulting in the plot of 
relative percent change in the slope and direction of the best-fit linear surface due to removing 
each steel-cased well, as shown in Figure 2-4 (see file 
trend_surface_remove_one_results. xls on the CD in the 
report / figures/02_kriging directory). 

This same Python script also wrote a set of data files corresponding to the main dataset less a 
single steel-cased well for variogram analysis. These data files were imported into Surfer for 
experimental variogram plotting to create Figure 2-6; see the CD in directory 
report/ figures/ 02_kriging for the data files and resulting Surfer file 
perturbation_spread_of_ variograms. srf used to plot this figure. In the same directory 
on the CD, the Surfer file used to generate the final experimental variogram plot in Figure 2-5 
can be found (may2007 _ variogram_modela. srf). 
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2.6.2. Kriging variance reduction calculation 
The kriging variance minimization (see Section 2.4) consisted of a main Python script, 
krig_pl us_ one. py (Section 8.2.3), which drives the kriging process for different inputs and 
summarizes the outputs. This main script uses two subsidiary scripts shared_ data. py 
(Section 8.2.4) and kt3d_driver.bat (Section 8.2.5) to perform its duties. 

2.6.2.1. Kriging add one 
The krig_pl us_ one. py script is explained here. Most of the first half of the file (lines 18 to 
130) is the definition of the function kri g (), which is called with arguments related to where to 
put an additional data point. Lines 28 through 53 are the input file for KT3D saved as a string 
having key parameters in the input file substituted \vith variables passed to the function (e.g., see 
pattern %(varname)d on lines 38 and 39). The data file used as input to KT3D is \vritten on 
lines 56 to 61, potentially with an additional point appended to the end of the file. The DOS 
batch file kt3d_dri ver. bat is called to run kt3d . exe on lines 65 to 73. The kriging 
variance output created by running KT3D is read on lines 75 to 78, while certain subsets of the 
variance arrays are selected on lines 87 and 88. Lines 91 through 130 are located inside a 
threading with lock block, since they are writing summary results to a global variable (there are 
potentially more than one thread running at a time and the lock is to prevent two threads 
attempting to write at the same time and corrupting the data). Lines 95 through 115 are related 
to model-domain wide statistics, while lines 117 through 130 are related to the same statistics but 
only computed over the WlPP L WB. 

The actual program flow begins at line 139, with the reading and preparation of various data 
from disk (lines 139 to 207). The last portion of the script (inside the if _name_ == 
"_rna in_" conditional on line 214) is only executed if the script is called from the command 
line. This portion is not executed if the script is imported (as is done in the 
krig_ remove_ one_ steel. py and krig_ remove_ two_ steel. py scripts). This final 
section sets up the arrays for saving the results (lines 216 to 21 8), calls kri g () with the original 
unmodified dataset for comparison (line 220), and loops over all locations on a grid, adding one 
point at a time to the analysis (lines 229 through 242). Finally, the results of the entire analysis 
are saved to disk (lines 251 through 260 - these results are on the CD in the 
analysis/kriging/kriging_add_well/output directory); these matrices of results are 
used to plot the color figures in Section 2.4.1 using the MA TLAB script 
krig_add_one_plotting. m one the CD in the report/figure/02_kriging/ directory 
(since this MATLAB script was not used for analysis (only creation of color contour maps from 
ASCII data files), it is not listed in Section 8.2). • 

At lines 171 through 175, ASCII matrices are imported that indicate whether a given model cell 
is inside the active portion of the MODFLOW model domain. These matrices are written by the 
MATLAB script generate_model_cell_masks. m (Section 8.2.6), which uses the built-in 
function i npo 1 ygon () to determine which cells are inside the irregular polygon defining the 
MODFLOW active model area. 

The kr ig_pl us_ one. py script is threaded because each call to KT3D takes roughly 10 to I 5 
seconds and there are tens of thousands of locations in the model domain where a point can be 
added; since the results of adding each point are done individually, the problem lends itself well 
to parallelization (i.e., a speedup of over four times using eight processors). 
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2.6.2.2. Kriging remove wells 
As already stated, the scripts that run KT3D for t.he analysis of removing a well from the network 
import the majority of their functionality from the kri g_pl us_ one . py script described in the 
previous section. The scripts for removing one (Section 8.2.7) and two wells (Section 8.2.8) are 
quite similar, and are described here. Each script reads in the relevant well and model domain 
data, the in the remove-one well case each steel well is individually removed from the network 
and the kri g() function defined in the import krig_plus_one. py script are called to do run 
KT3D and summarize the results (lines 34 to 49). The results are written to ASCII files (see 
lines 44 through 49) for summarizing into Table 2-3, Table 2-4, Figure 2-14, and Figure 2-16. 
The source of the tables and bar-chart figures is saved in the spreadsheet 
remove one well results2 2010 .xls on the CD in the - - - -
analysis/kriging/kriging_remove_steel/ directory. 

The map in Figure 2-15, showing the relative importance of removing steel-cased wells from the 
network with respect to the entire domain and the WTPP L WB, was created in Surfer from the 
tabular results. The Surfer file (remove_one_steel_well. srf) is included on the CD in the 
report If i gure I 0 2 _kriging I directory. 

In the remove-two-wells case, a list of four "most likely to be removed" steel-cased wells are 
used as the first well, then the remaining steel-cased wells are each additionally removed, 
similarly calling the imported krig () function to run kt3d and summarize the results (lines 38 
to 68). Similarly, these results are written to files for summary in Table 2-5 and Table 2-6. 

The source of the scatter plots in Figure 2-17 and Figure 2-18 and the tables of data is the 
spreadsheet remove_two_well_resul ts3 .xls, located on the CD in the 
report/ figure/ 02_ kriging/ directory. 
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3.0 Local Gradient Estimation with Triangulation 

The methodology used for local gradient estimation in the previous revision ofthis analysis 
report (McKenna, 2004) and in the associated follow-up paper (McKenna and Wahi, 2006) 
involved the use of "three-point estimators" to assess the ability to estimate head gradients in a 
20 aquifer. The analysis presented here is instead in terms of a simpler approach using non
overlapping Delaunay triangles (a small subset of the triangles included in the three-point 
estimators). 

Although three-point estimators have been used several places in the literature to estimate a 
regional gradient value from observed data; see e.g., (Cole and Silliman. 1996; Conwell et al., 
1997; Silliman and Frost, 1998; Silliman and Mantz, 2000; McKenna and Wahi, 2006), few 
practicing hydrologists take this approach to estimating the gradients when presented with 20 
head data. It is a more common approach to contour observed heads (i.e., potentials), estimating 
gradients from equipotential contours. While there are numerous techniques for creating contour 
maps from point measurements (e.g., kriging, inverse distance, splines), linear interpolation 
could be considered the most basic and easily understood approach. Often a geologist will 
sketch in the results of linear interpolation between data as a first step to hand contouring depth 
or thickness data, and then they will modify these results with their own professional judgment. 
In two dimensions, three points define both a triangle and a piecewise-constant estimate of the 
gradient across that triangle. A group of more than three points defines a network of triangles 
(bounded by their convex hull) and a piecewise-constant estimate of the gradient across the area 
inside the convex hull. 

Linear interpolation is used for the local gradient-based estimation, since linear interpolation is a 
straightforward method that is easy to visualize and understand, and triangulation is readily 
implemented using available tools in the COTS software MATLAB (i.e., the built-in functions 
delaunay() and voroni ()). 

3.1. De/aunay Triangulation 

In the three-point estimator approach of (McKenna, 2004), all possible combinations of three 
points were constructed into triangles to assess the quality of the network (with a fraction of the 
triangles disc.arded based on selection criteria). Many thousand overlapping triangles made 
visualization of results difficult (see Figure 3-1 ). For 30 wells, there are 4060 possible three-we1l 
combinations and for 40 wells there are 9880 possible combinations. In the current approach, 
the much smaller subset of non-overlapping triangles produced by Delaunay triangulation is 
used. 

Since the triangles will not overlap, the gradients estimated with this technique are as local as 
possible with the given set of points. When using overlapping triangles, the selection of one 
gradient estimate over another (when two triangles cover the same area) may become complex, 
or some sort of averaging must be done to produce a useful result. 
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Figure 3*1. All possible tl"iangles (left) and corresponding grad ient vectors (right) for May 2007 Culebra 
monitoring network (as was used in the thrcc*point estimato•· approach from first revision ofthis report). 

Vectors are Jog10 length scaled; tails of vectors are anchored at the ccntea· of their triangle. 

Given a 20 set of data points, Delaunay triangulation produces a set of triangles. where each 
triangle bounds a point and its natural neighbors (see Figure 3*2a). Delaunay triangles are 
diJectly related to Voronoi polygons, which are lhe unique polygons circumscribing the area 
closer to a given observation well than any other wel l (see Figure 3-2b). 

08 

06 

04 

02 

0 
0 

Delaunay Triangles 

0.2 0.4 0 6 o.s 

Vorono• Polygons 

l 
0.8 

0 . 
I 

0.6 

0.4 

0 2 
~-

___ __ __j OL_ __ _ 
0 ~ OG 0.8 1 0 0.:2 0.4 0.6 08 

c 

Figure 3-2. De1aunay triangles and Voronoi polygons for 10 randomly located points (red symbols). Black 
circle with green center used to illustrate tbe relationship bt>hv~n triangles {a) and polygons (b). Red Jines 

indicate the convex hull, (c) shows both sets of polygons together. 

Some properties ofthese unique triangles and polygons a re: 
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• Delaunay triangles uniquely tessellate the area within a convex hull enclosing the data 
(except in certain symmetric cases); 

• Voronoi polygons fill the entire plane; the polygons corresponding to the data on the 
convex hull have infinite area; 

• Vertices of Voronoi polygons correspond to the centers of circles that uniquely go 
through the three neighboring points (see Figure 3-2b); 

• In a square grid of points, Delaunay triangles become right isosceles triangles (two equal 
angles and sides) and Voronoi polygons become squares (see Figure 3-3). 

• In a triangular grid of points, Delaunay triangles become equilateral and Voronoi 
polygons become regular hexagons (see Figure 3-4). 

Three points are the minimum required to estimate direction and magnitude of a gradient from 
2D point observations; Delaunay triangles therefore define piecewise-constant gradient over the 
area enclosed by the convex hull surrounding all points. Delaunay triangles, when assigned z 
values at the vertices (i.e., heads), become a triangular irregular network (TIN); these are often 
used in engineering to approximate irregular surfaces. 
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Figure 3-3. Delaunay triangles and Voronoi polygons for symmetric square grid; note ambiguity in triangles 
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Figure 3-4. Delaunay triangles and Voronoi polygons for symmetric triangular mesh 

The regular grids of points in Figure 3-3 and Figure 3-4 illustrate the shapes of triangles that 
arise under these ideal conditions (compared to the random arrangement of points in Figure 3-2, 
and seen in the following Culebra monitoring network analysis). 
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Voronoi polygons are not used in this analysis, but they are included in this introductory 
discussion because it is clear that they are unique for a given set of points and there is a Wlique 
mapping from Voronoi polygons to Delaunay triangles, therefore it is illustrated how the 
Delaunay triangles are also unique. The non-llilique case corresponds to the extreme symmetry 
shown in Figure 3-3; squares can equivalently be cut into triangles along either diagonal. This 
will not affect the results of this analysis, since the Culebra monitoring wells are not located on a 
symmetric rectangular grid. 

3. 2. Triangle Shape Metric 
To rank the quality of the shape of triangles, the ratio of the minimum and maximum of the 
interior angles is assessed; this value is believed to capture the quality of a triangle for the 
purposes of gradient estimation from three data points. The lengths of the sides of the triangles 
can be related to the size of the angles through the law of sines, 

a sin(A) 
b sin(B)' 

(9) 

where a and bare the shortest and longest sides of the triangle (i.e., the minimax length ratio), 
and A and B are the corresponding largest and smallest angles of the triangle - angle A opens up 
to side a (i.e., the ratio of the sines of the minimax angles). 

In the case illustrated in Figure 3-3, the triangles have angle ratios of0.5 (one 90° and two 45° 
degree angles). Figure 3-4 illustrates triangles with an angle ratio of 1 (three 60° angles); this is 
the maximum ratio. Using the angle ratio as the metric, therefore the "best" triangle is an 
isosceles one. Likewise, triangles with one dimension or angle much smaller than the others will 
have a very small angle ratio, approaching zero in the limit as the three points become collinear. 
Triangles with large aspect ratios (proportional to the inverse of the angle ratio) tend to produce 
worse estimates of the gradient, based on an assumed unbiased normal distribution of errors 
associated with observing heads in a well (McKenna and Wahi, 2006). 

Figure 3-5 sho·ws the distribution of triangle size, interior angle ratio and the magnitude of the 
gradient computed from observed May 2007 freshwater heads: In Figure 3-Sa, the logarithm of 
area is used to color-code the triangles that make up the 2007 Culebra monitoring network. Some 
very elongate triangles have small areas, considering how distant the wells are that make up their 
comers (e.g., the blue triangle along the west-central edge of the area, comprising wells WIPP-
25, Hv1C-461, and SNL-16). Figure 3-5b shows the distribution of the angle ratio, for the 2007 
Culebra network; the dark red triangles are nearly isosceles, while the dark blue triangles have 
one large obtuse angle. Figure 3-Sc shows the logarithm of the head gradient magnitude, 
computed from the three corner wells. Aside from the two anomalously high gradient areas 
associated with SNL-6 and SNL-15 (east-central and north-east areas), there is an east-west 
yellow band across the middle of the model area, with blues north and south of it, representing 
the observed higher freshwater head gradient across the center of the L WB (e.g., see Figure 2-1 ). 
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Figure 3-5. Distribution of geometr metrics for 2007 Culebra well network: (a) area of trhlngle, (b) angle 
ratio, and(<~) May 2007 freshwater head gradient magnitude. 

Figure 3-6 shows scaner plots ofthe quantities represented spatially in Figure 3-5 (each dot 
represents a triangle); these illustrate that there is essentially no correlation (positjve or negative) 
between the triangle angle ratio and area (a), or the angle ratio and the magnjtude of the gradient 
(b). This is because angle ratio represents the triangle shape, while shape ru1d size are two 
unrelated quantities (in this case). Additionally, the gradient is a fw1ction of the head observed at 
the wells, '~'rule the angle ratio is not affected by observed head. Figure 3-6c indicates a 
possible, but very weak, negative correlation between the size of triangles and the gradient 
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magnitude. There is a greater density of wells within the WIPP L WB, where steeper gradients 
are observed; this trend is corrupted by the anomalous steep gradients associated with large 
triangles containing SNL-6 and SNL-15. 

Based on this heuristic analysis, the angle ratio is thought to be an adequate primary metric for 
triangle quality. Triangle size is considered to be independent information, but it is not directly 
correlated with a desired monitoring network objective. While smaller triangles resolve more 
detail than larger ones, a dense network is much more expensive and large triangles are 
allowable in the portions of the domain further from the WTPP land withdrawal boundary. This 
metric obviously only considers the network geometry; there may be important hydrologic or 
geologic information to be gained from locating a well at locations which may be sub-optimal 
solely from a geometric point of view. 

Freshwater head gradient direction and magnitude are illustrated in Figure 3-7 using vectors 
scaled to the gradient magnitude. Figure 3-7a shows the network for the 2007 Culebra 
monitoring network, while Figure 3-7b shows the remaining network after leaving out SNL-6 
and SNL-15, which are non-representative ofheads west ofthe composite H2/M2- H3/M3 
Rustler halite margins (Johnson, 2009). Leaving out these two wells removes the spurious large 
gradients around these wells, but also changes the overall shape of the network on the eastern 
third of the domain (see Figure 3-7). 

Figure 3-8 and Figure 3-9 show the same quantities in Figure 3-5 and Figure 3-6 for the 
Delaunay triangles that correspond to the existing network without SNL-6 and SNL-15. Most of 
the triangles in the domain are unaffected by leaving these wells out, since only 1 0 triangles 
include either of these points in the existing network. Apparent changes elsewhere in the domain 
are due to rescaling of the color gradient in the figures, because the minimum or maximum 
values are linked to triangles changed by leaving out these two wells. The steeper gradient 
across the WIPP L WB is more evident in Figure 3-8c (due to color scaling). The negative 
correlation between area and gradient is also clearer in Figure 3-9c, as most of the large triangles 
with steep gradients were connected to the low values in either SNL-6 or SNL-15. 

This section introduces the triangle interior angle ratio as a continuous metric that identifies 
isosceles-like triangles and is not spuriously correlated to triangle size or observed gradient 
between head observations at wells. Based on the comparison with and without SNL-6 and 
SNL-15, these wells are left out of any analysis that requires head values (i.e., the remove-one
well analysis) 
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Figure 3-6. Scatter plots of relationships between different triangle metrics for 2007 Culebra well network. 
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Page 52 of 133 



AP-111 Rev. 1 Monitoring Network Design Optimization 

g 
("') A 

"'.§. 0 
Ill "" c 6.5 "' 0:5 I!! 
~ I!! 

<II 
>- Cl) 

::!: 0, .... c 
::::> <0 ·s ...... 0 N 
0 r:ii 
<( .2 z 

6.1 6 .15 6.2 6.1 6 .15 6.2 

NAD27 UTM X Zone 13 [m] x 105 NAD27 UlM X Zone 13 [m] x 10
5 

:§: w .., 'Q 
2 

Ill ·c: c; C7> 0 g N 
>- .... 
~ 

c 
II) 

ii ::::> e ...... C7> 
N 5 ~0 
0 

f <( 
z 

6.1 6.15 6.2 

NAD27 UTM X Zone '13 [m) x Hl' 

Figure 3-8. Oistribution of 1rjang1e .geometry metrics: (a)triangle size, (b) interior angle ratio, and {c) May 
2007 freshwater bead gradient magnitude for 2007 network without SNL-6 and SNL-15 

Page 53 of 133 



AP-1 J 1 Rev. I 

1 

0.8 
.Q 

~ 
Ill 0 6 
g> 
"' 5 0.4 
'C 

"' £ 0.2 

0 ·- · 
5 6 7 

a 

log10(triangle area [m~) 

J 
8 

1 . 

~ 0.8 

"' 0.6 

~ 
0 04 
't:: 
<I> 

.t 0.2 

Monitoring Network Design Optimization 

c 

·1 0 
log

10
(gradienl magnitude) log

10
(gradlen1 magnitude) 

FigUt-e 3-9. Scatte1· plots of relationships between different triangle metrics for 2007 network without SN L-6 
and SNL-15. 

3. 3. Add One New Well 
Similar to Sectjon 2 .4 .1, we explore the effects of adding one more monitoring well to the 
network, but using the angle ratio metric discussed in the previous section. For each model cell 
in the Culebra MOD fLOW model grid, a monitoring point is added, and the triangulation 
process is repeated. Statistics regarding the resulting triangular network are summarized in the 
following plots. 
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Figure 3-10. lncrease (red) or decrease (blue) in area-weighted (a) median and (b) mean angle ratio for 
triangle network, due to one ndditional well. 

The addition of an observation point can only be judged using geometry metr.ics, because the 
head that would be observed at the new location is yet unknown. Figure 3-10 shows the 2007 
Culebra monitoring network (red circles are well locations, green lines are tbe Delaunay triangles 
for the 2007 Culebra well network). Contour colors indicate whether adding a well at that 
location and re-triangulating the network (not shown) would increase or decrease the interjor 
angle ratio., averaged over the model domain. 

The mean and median angle ratios shown in Figure 3-10 are weighted by triangle area. Each 
triangle's angle ratio is multiplied by its area, and then the mean or median ofthese products (for 
all the triangles in the net .. vork) is divided by the total area covered by the network. The total 
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area inside the convex hull surrounding the whole network may increase if the proposed 
monitoring point is located outside the convex hull of the current network. 

Areas that are blue in Figure 3-10 indjcate locations where a new well would create additional 
large elongate triangles in the Delaunay network. Triangles with low angle ratjos make poor 
estimators ofthe local gradient Areas between wells in the southern and eastem parts of the 
domain show the largest relative increase (red) in both the mean and median triangle shape 
metric averaged across the model domain. The nmih-c·entra~ portion of the domain shows a large 
positive increase in the median triangle shape metric, but not in the mean (the median is less 
sensitive to large changes in a single triangle, e.g., along the soutbem edge of the network). An 
additional monitoring point at a red location in figure 3-1 Oa orb would be the best in terms of 
the relative geometry of the resulting network. These locations change large elongate triangles 
into smaller triangles with three similar angles; smaller~ more symmetric triangles are better for 
estimating local gradients, given the same relation between the observed gradient and 
measurement error. 

McKe1ma and Wahi (2006) (and likewise the 2004 version of this analysis) performed statistical 
analyses of three-point estimators to evaluate their ability to estimate the gradient from three 
point measurements, as a function of the relative head measurement error (RHME), the 
orientation of the principle groundwater flow direction, and triangle shape. This analysis only 
takes the triangle shape or size into account. Triangles that are small and symmetric, but which 
cover an area of very low gradient magnitude may be bad estimators as well, given the current 
distribution of heads. This analysis only considers the geometry ofthe network . 
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Figure 3-J I. Increase (red) or decrease (blue) in median triangle area, due to including one additional well 

In Figure 3-11, ihe relative change in the median triangle siz.c is shown for the same scenario of 
adding one additional well to the network. Although triangle size is not the main metric, it 
shows different information from the angle ratio plot. Since adding a monitoring point to the 
network wm always create more triangles. but the total network area will only change ifthe 
additional well is outside the original convex hull; Figure 3-11 shows whether the additional 
location wiH make nearby triangles smaller or larger. Most of Lhe regions within and ne.ar the 
WlPP L WB are blue, indicating the triangles in the proposed network will on average become 
sma11er, while new wells located at the extremities of the existing network will increase the 
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median triangle size, especially the area along the southern end of the no-flow boundary (see 
bright red area in west-central portion of Figure 3-11 ). 

Following common sense, Figure 3-11 shows that adding monitoring locations near the edges of 
the domain will add more large triangles to the existing network. Adding a point near the middle 
of the domain w ill instead add more small triangles to the existing network, since the density of 
wells inside the WIPP L WB is already high. 'll1is does not consider the fact that expanding the 
overall size of the monitoring network would likely add useful infonnation, regardless of the 
network shape. 

3. 4. Remove One Steel Well 
Compared to the addition of a new well, more can be said about the removal of a well from the 
network, since heads have been observed at the location proposed for removal. In this section, 
the effect of removing a well is computed by first copying the results of triangulation (which 
assigns a piecewise-constant gradient value to every point inside the convex hull) onto points 
corresponding to the centers of the 1inite-difference cells of the MODFLOW model grid. Only 
points in the MODFLOW grid which fall within the convex hull are compared. 

AEC.7 EROA·9 ~2b2 H-.lb2 ~b H-51> r<- 7tll H·!lo H· IOc H-11114 ,._12 H 11 USGS_. WIPP· II WIPP 13 WIPP· l~ WII'P·25 
mrnc>w) oratcrel-c.as&:J wen 

Figure 3-12. Change in mean area-weighted angle ratio (averaged over model domain) upon removal of each 
steel well from monitoring network (no SNI.r6 or SN L-f 5). Rt.-d burs nrc wells located on conYe~ huU. 

In Figure 3-1 2. AEC-7 has the largest impact on the mean area-weighted angle ratio metric. 
Excluding the steel cased wells which form the boundary of the triangulation (shown in red) 
leaves H-4b, H-7b1, and H-Sb with the largest impact, with wells USGS-4 and WIPP-25 baving 
the smallest impact. even though they makeup part of the convex hull. 
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Figure 3-33. Change in median area-wciglt1ed angle ratio upon removal of each steel well from monitoring 
network (no SNL-6 or SNL-15). 

In Figure 3-13 H-2b2, H-llb4 and H-17has the approximately the same impact on the median 
area-weighted angle ratio, but wells H-2b2, H-11 b4 and WIPP-19 now also have large percent 
change values (compared to Figme 3-12). These two bar chaJ1s (Figure 3-12 and Figure 3-13) 
con-espond to Figure 3-10 parts a and b for the case of removing one welt to the network. 
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Figure 3-14. Area affected (A gradient magnitude?: 0.01) by removal of steel well 

Figure 3-14 shows the area affected by the predicted change in gradient between the 2007 
monitoring network and the reduced network with the con-esponding steel-cased well removed. 
The changed area is defined as the area where the relative change in gradient magnitude is 
greater than or equal to 0.01 (lower figure) or 0.001 (upper figure). After removing each well. 
the Delaunay triangulation is recomputed, and the observed gradient is computed for each 
resuHlng triangle. The marked difference between the two bar charts 1n Figure 3-14 indicates 
that although there is a very large amount of area that wouid be slightly affected by removing 
any one steel well (large number of bars in the upper figure), there jg very li ttle of the model 
domain that' ould ·be significantly affected by aJlY one we)J being removed {bottom figure). 
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Table 3-1. Ranking of steel-cased wells based on triangle gradient estimators. A low numerical rank indicates 
importance. 

%D. mean %D. median average 
angle ratio angle ratio rank 

H-17 3.58 7 19.61 I 4 
H-IOc 6.09 4 9.27 5 4.5 
H-llb4 3.38 8 19.61 I 4.5 
H-7bl 6.07 5 7.04 6 5.5 
H-9c 7.02 2 5.75 9 5.5 
H-2b2 2.73 12 19.61 I 6.5 
H-4b 6.34 3 3.09 10 6.5 
AEC-7 8.65 I 1.51 14 7.5 
H-3b2 3.13 9 6.87 7 8 
ERDA-9 3.09 10 6.87 7 8.5 
WIPP-19 2.70 14 14.61 4 9 
H-5b 4.47 6 0.00 16 II 
WIPP-13 2.75 11 3.08 11 II 
USGS-4 0.96 16 2.74 12 14 
H-12 2.72 13 0.00 17 15 
WIPP-11 1.44 15 0.00 15 15 
WIPP-25 0.36 17 1.51 13 15 

These bars represent the areas colored in the figures in the figures in Section 9.0. The individual 
figures in. Section 9.0 show the localized effects of removing a well from the network; the 
colored areas only immediately surround the well being removed. The effects due to removing 
wells in areas with small triangles (e.g., inside and near the WIPP L WB) will obviously only 
propagate out to a small area. Wells that are part oflarge triangles along the periphery of the 
domain will affect larger areas when removed. 

3.5. Remove Two Steel Wells 
Using the same list of"probable" wells from section 2.4.3 (kriging variance reduction), the local 
gradient estimator analysis of the previous section can be repeated for each of the networks with 
one of the steel-cased wells already removed. Table 3-2 shows the cumulative etlect that 
removing two steel-cased wells has on the domain-average mean angle ratio (see Figure 3-12 for 
the corresponding single-well analysis). The percent changes (illustrated in the color image) 
show that removing any pair of wells including H -1 Oc (row 9) or most wells in a pair with well 
H-7b l (row 7, column 4) lead to improvements in the geometric layout of the observation wells, 
because these wells are involved in several large elongate triangles. These types of 
improvements are not the goal of this analysis. Well H-9c (row 8) shows the largest decrease in 
the domain-average angle ratio metric, corresponding to the worst effects on the well network; 
this we1l is on the southern edge of the network. 

Table 3-3 shows how median triangle size in the network increases (red) or decreases (blue) as 
pairs of steel-cased wells are removed from the network. Removing other steel-cased wells in 
conjunction with H-lOc (row 9) would decrease average triangle size because the convex hull 
becomes smaller upon removal of this well. 
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Table 3-2. Change in domain-average mean angle ratio upon removal of2 steel-cased wells. Image illustrates 
percentages given in table$ in same row/column order. 

I AEC-7 I 

2 ERDA-9 -1.4% 0.3% 9 0.2% 8 2 

3 ll-2b2 -1.7% II -0.1% 10 -0.1% 10 3.2% w 
4 JJ-3b2 -1.4% 8 0.3"1., 8 0.3% 7 3.5% 7 4 

5 H-4b 1.8% 2 3.4% 2 3.4% 2 6.7% 3 

6 f-1-Sb -0.1% 5 1.6% 5 1.6% 4 4.8% 4 
6 

7 H-7bl 1.5% 3 3.2% 4 3.2% 3 
8 

8 IJ-9c -10.1% 16 -8.3% 16 -4.1% 16 -4.8% 16 

9 11-lOc 1.1 % 4 3 .2% 3 0.4% 6 7.3% 2 10 

10 H-llb4 -1.1% 7 0.6% 7 0 .5% 5 3.8% 6 

II H-12 -1.8% 12 -0. 1% t1 3.2% ll 12 

12 H-17 ..{).9% 6 0.8% 6 -1.2% 12 4.0% 5 

13 lJSOS-4 -3 .7% 15 -1.8% 15 -1. 8% 15 -3.9% 15 
.{)00 

14 WIJ>P-11 -3.0% 14 -0.8% l3 -1.4% 13 1.9% 13 {)08 

15 WIPP-13 -1.7% -0.1% 9 3.2% 9 

16 WJPP-1 9 ll 3.1% 12 
.{) I 

2 

17 WlPP-25 8% 14 1.5% 14 

Table 3-3. Change in domain-average median triangle size upon removal of2 steel-cased wells. Image 
illustrates percentages given in table, in same row/column order. 

WIPP-25 WIPP-13 H -12 H-7b1 

I AEC-7 -5.2% Jo -3.4% 16 -1 4.4% 16 -1 4.4% 16 

2 ERDA.-9 15.2% 3 2 1.9% 2 0 .0% 3 0.0% 3 

3 ll-2b2 15.2% 3 21.9% 2 0.0% 3 0.0% 3 

4 Jl-3b2 15.2% 3 21.9% 2 0.0% 3 0.0% J 

5 H-4b 16.5% 1 22 .1% 1 8.5% I 8.5% 1 

6 l-1-Sb 1.7% 8 16.1% 8 -3.4% 10 -3.4% 9 

7 l-l-7b1 -1.7% 12 6.7% 12 -8.3% 14 rtl 

8 H-9c 0.0% ll 15.2% .II -5.2% 12 -5.2% 12 

9 11-IOc -I. ?'Q,{, 12 6 .7"4 12 -5 .2% 12 ~8.3% 14 

10 ll-11b4 6.1 % 7 15.9% 9 0.0% 3 0.0% 3 

l1 11-12 -1.7% 12 6 .7% 12 -8.3% 14 

12 Jl-17 1.7% 8 15.9'}a 9 0.0% 3 -3.4% 9 

J3 USGS-4 -1.7% 12 6.7% 12 -8.3% 14 -5.2% 12 

14 WIPP-1 1 1.7% 8 21.3% 6 -3.4% 10 -3.4% 9 

15 WIPP-13 16.5% I 6.7% 2 6.7% 2 

16 WlPP -19 15.2% 3 21 .9% 2 0.0% 3 0.0% 3 2 

17 WIPP-25 16.5% 7 -L7% 9 -L7% 8 

3. 6. Local Gradient Estimator Summary 
The local gradient est imator analysis presented in this section considers the effects of adding a 
weiJ and removing a well or two, from the perspective of the ne1viork and l1ead gradient 
estimation geometry. The metric which was used to compare potential triangular networks was 
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mainly the ratio of the maximum and minimum angles, with the median triangle size used as a 
secondary metric. 

3. 7. Local Gradient Estimator Run Control Summary 

The local gradient estimator analysis performed in this section is described here in terms of files, 
programs, and scripts used. The required files are on the CD and are described in sufficient 
detail to allow recreation of the results given in the text. All the analysis in this section was done 
using MA TLAB, and the calculation and plotting of results are partially mixed together in the 
scripts. 

3. 7.1. Triangles: add a well 
The MATLAB script triangles_add_one. m (Section 8.3.1) is the main script that performs 
the calculations for the evaluation of additional locations in terms of Delaunay triangles. This 
section describes the script's basic behavior. The first lines of this script load in the required 
data from files (lines 1 to 30). A rectangular array ofx andy locations (UTM NAD27 Zone 13 
[m]) are created using meshgri d() (lines 32 through 34), which is then compared to the 
polygon defining the active model domain using i npo 1 ygon () (line 36), to determine the cells 
that are inside the active MODFLOW domain. These matrices are then unwrapped into vectors 
to simplify indexing (line 40). 

The main loop of this script (lines 45 through 111) goes over each potential new location (plus 
one for the base case with no additional monitoring locations), re-triangulating the network (line 
59). The results of de 1 au nay() is a matrix with three columns corresponding to the three 
vertices of each triangle, and a row for each triangle. The values in this matrix are integer 
indices pointing to the values of the x andy coordinates passed to de 1 aunay () . For example, if 
tri=de 1 aunay(x, y), where x andy are each a vector of31ocations, tri will be a 1 x3 
matrix, where the comers of the triangle specified by the first (and only) row of tri are obtained 
addressed like x (tri (1, [1, 2, 3])) , y (t ri (1, [1, 2, 3])). The geom matrix stores the 
results of the geometric calculations for each triangle in the network; rows 1-3 are the lengths of 
the sides (computed using the Pythagorean theorem -lines 70 to 77), rows 4-6 are the angles 
between the sides (computed using the cosine law -lines 80 to 87), and row 7 is the area of the 
triangle (computed using the built-in MATLAB function polyarea() - line 90). The interior 
angle ratio is computed from the maximum and minimum interior angles (line 93). Some 
summary statistics regarding the entire triangle network are saved into the matrix Q; the area
weighted angle ratio average and median are computed, as wells as the average and median 
triangle size are computed (lines 95 to 109). 

After looping over all possible locations, the matrix Q contains different average results for each 
point in the domain that is inside the active MODFLOW flow domain. The results for the 
existing Culebra network with (Figure 3-5, Figure 3-6, and Figure 3-7) and without SNL-6 and 
SNL-15 (Figure 3-7, Figure 3-8, and Figure 3-9) were plotted from the geom matrix, for the case 
with no additional wells. 

These summarizing results (Q matrix) are saved to ASCII file (lines 116 to 123 - see files in 
analysis\triangle_metric\output \directory on CD) and plotted to make color contour 
maps shown in Figure 3-10, and Figure 3-11. 
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The MATLAB script redwhi temap. m (see Section 8.3.2) is used by the 
triangles_add_one. m script just described, to create a color legend corresponding to blue 
being negative, red being positive and white being zero, based on a vector of data passed. This 
script only is used for creating a colormap for plotting figures in MA TLAB, but is included here 
for completeness. 

3. 7.2. Triangles: removal steel-cased wells 
The triangles_remove_one. m MATLAB script (Section 8.3.3) does much ofthe same that 
the triangles_add_one. m script in the previous section did, but it also computes things 
related to the freshwater head gradient across triangles between wells. 

Similar to the previous triangle metric script, the first portion of the script loads data from file 
(lines 8 to 34 ), but here a series of nested for loops are used to find the wells on the convex hull 
(for marking them in the bar chart figures -lines 38 to 46). The main loop of the script re
computes the metrics related to the triangle, removing a different steel-cased well each time 
through the loop. In addition to geometry metrics related to the triangles (geom and Q matrices, 
line 144 through 176), the gradient defined by the freshwater head observed at the three corners 
of the triangles is also computed using Cramer's rule and saved into the coeff matrix (lines 98 
to 122). 

The gradient estimates are individual values for each triangle in the network (piecewise 
constant), but to compare the effects of removing a well from the network, which will result in a 
different network, the values are copied onto a 100 m square grid at each step (lines 125 to 136). 
This is done by cycling through the triangles in the network (typically about 30 or 40 triangles), 
each time selecting the cells from the 100m square grid that are inside the triangle (using 
i npo 1 ygon ()),assigning the gradient from the triangle to all the cells that fall inside it. The 
rest of the script is used to plot figures for the analysis report (Figure 3-12, Figure 3-13, and 
Figure 3-1 4, and the figures in Section 9.0), using the data computed in the main loop. 

The triangles_remove_two. m MATLAB script does essentially the same thing as the 
remove-one script, but takes a list of four "likely to be P &Aed" wells, removing each of these 
first, then doing the remove-one-well process outlined above. The matrices resulting from this 
script are made into Table 3-2 and Table 3-3. 
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4.0 Model Correlation Analysis 

In addition to the variance reduction and local gradient estimator approaches to monitoring 
network design, a third approach is used here to incorporate uncertainty captured in the 
performance assessment (P A) simulation into the monitoring network design. These calculations 
also incorporate recent updates in the geologic conceptual model and the influence of these 
updates on the spatial distribution of transmissivity within the Culebra. These recent updates in 
the geologic conceptual model have been used to produce the base transmissivity fields used in 
this study and are summarized in the Culebra T-fields summary report (Kuhlman, 2010b). 

4.1. Background 

The goal of this portion of the report is to include a third independent metric in the overall 
optimization that specifically addresses the P A monitoring network design goal of providing 
head and aquifer transmissivity data for defensible calibration ofPA models. Additionally, the 
approach developed here specifically incorporates PA information in the form of groundwater 
travel times from the repository area to the boundaries of the WIPP L WB. This approach makes 
use of the existing ensemble of calibrated transmissivity fields (Hart et al., 2009) such that no 
additional groundwater flow and/or transport modeling is necessary. 

4. 2. Calculating Sensitivity Coefficients 

The sensitivity of model outputs to changes in model inputs arises in the calibration, uncertainty 
analysis, and cost optimization of both analytic and numerical models. A model can range in 
complexity from a linear analytic expression to a complex numerical modeL In general, a 
sensitivity coefficient, S, is calculated as the partial derivative of a model output v.rith respect to 
each model input parameter: 

S=oO; 
lj oP 

1 

(10) 

where 8;1 is the sensitivity coefficient of the model prediction, 0, at the ith observation point to 
the /h m.odel paran1eter, P1. Sil is an nxm matrix (i.e. , the Jacobian matrix) \vith the number of 
rows equal to the number of model parameters (n) and the number of columns equal to the 
number of observations (m) (Zheng and Bennett~ 2002). SiJ is often given in a normalized or 
dimensionless form, through appropriate scaling factors; this matrix often plays a key role in 
paran1eter estimation techniques such as in the conjugate gradient, Newton iteration, or 
Levenberg-Marquard algorithms. 

4.2.1. Sensitivity Equation Method 
The expression governing the process which controls how parameters (P1) are related to outputs 
(0;) can sometimes be differentiated using calculus. This method is usually only applicable to 
simple lumped-parameter or analytic equation models. Although this approach is quite problem
specific, it leads to closed-fom1 expressions for the sensitivity matrix . The fom1 of the 
sensitivity equations often provides insight to the underlying process without needing to evaluate 
the problem for specitic parameter values. Because the P A model considered here is an 

Page 62 of 133 



AP -111 Rev. 1 Monitoring Network Design Optimization 

ensemble of calibrated MOD FLOW models with irregular distribution of parameters and 
boundary conditions, this analytic sensitivity equation approach is infeasible. 

4.2.2. Perturbation Approach 
The derivative in Equation (10) can be approximated using fmite differences. A small 
perturbation is made in a single model input (LJP1), leading to a set of perturbed model outputs 
which are differenced with model predictions from a base case 0; (P1), and normalized by the 
change in the parameter. 

(11) 

This is the most generally-applicable and widely-used approach to estimating sensitivity 
coefficients; for example, this is the approach taken in inverse-modeling codes such as PEST 
(Doherty, 2002). 

If a model has n parameters for which sensitivity information is desired, then at least n+ 1 model 
runs must be performed to compute the one-sided finite difference given in Equation (11). For 
higher-order accuracy, often 2n+ 1 model runs can be used to estimate derivatives via centered 
finite differences. For large highly-paran1eterized models (i.e., thousands of parameters or 
more), the perturbation approach often leads to unmanageably large computing demands. For 
the inverse problem, there are many approaches for either reducing the number of parameters 
which require derivatives; e.g., pilot points and singular value decomposition are both methods 
used with PEST in the WIPP Culebra PA model calibration (Hart et al., 2009). 

When working with an ensemble of independent calibrated models, SiJ is computed separately for 
each realization, and then ensemble sensitivity can be computed by appropriately averaging 
across the realizations. Although this approach was used to calibrate the P A models and the 
resulting PEST-computed sensitivity matrices (i.e., Jacobians) are saved in CVS, this approach 
was not used due to two complications. First, the sensitivities in the MOD FLOW model are 
computed between observed heads and pilot point values (not particle travel times to individual 
parameter values in the model grid). Second, these sensitivity matrices were only computed at 
the beginning of the calibration, due to the use of the singuJar value decomposition, which works 
with "super pilot points" rather than the pilot points themselves. 

4.2.3. Adjoint Sensitivity Approach 
An alternate approach to computing Sy· using finite differences is the use of the adjoint sensitivity 
equations, where a system of adjoint equations are derived (similar in form to the diffusion 
equation) and solved using the same model grid with modified boundary conditions and source 
terms. The sensitivity coefficients are related directly to the adjoint variable, rather than the 
main variable (typically head or pressure). Although this method is very problem-specific, it has 
the advantage of making the number of model runs needed to compute SiJ proportional to the 
number of model predictions or observations (m ), rather than the number of model parameters 
(n) (see e.g., Sykes et al., (1985) (1985)). The adjoint approach was used at WIPP during the 
CCA, in the GRASPII inverse modeling code (see e.g., RamaRao and Reeves (1990)). 
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Like the perturbation-based approach, the adjoint method works independently on each 
realization, requiring appropriate averaging across realizations to develop ensemble-based 
estimates of parameter sensitivity to model predictions. 

4.2.4. Sampling .. Based Correlation Approach 
In the tlu·ee sensitivity calculation approaches outlined above, the changes in model predictions, 
due to perturbing each parameter are kept separate; the derivative in Equation 10 is a partial 
derivative indicating all other independent variables are held constant while each P1 is varied. 
Individually perturbing each ofthe model parameters has the benefit of isolating each 
parameter's effects on the model predictions, but it demands a large number of forward model 
runs to fill in the large sensitivity matrix. For the WIPP Culebra PA flow model, we have an 
existing ensemble of calibrated model realizations, which can be used to statistically investigate 
the correlation between input parameters and the predictions in a post-mortem sense, after all the 
model rw1s are finished. The previous three approaches were for a single realization, requiring 
averaging to reach an ensemble average; the correlation-based approach uses all the realizations 
to develop a proxy for sensithrity applicable to the \VIPP PA model results. 

The correlation-based approach used here begins with an ensemble of 100 calibrated models and 
the metric for relative impottance of one model parameter over another is the parameter's 
correlation with the model prediction, across the ensemble of model realizations. 

Each of the 100 s·imulations associated with the calibrated T-Jie'lds prepared for CRA 2009 
PABC (Hart et al., 2009) is a realization where all the parameters are "perturbed" together, rather 
than individually perturbing parameters by JP1. For a given element in the Culebra flow model , 
there are 100 values of each parameter (e.g., transmissivity); a hJstogram oflog10(Kerr) in a cell 
south oftbe WTPP site, and 'histogram of the travel time to the WIPP LWB are plotted across all 
l 00 realizations in Figure 4-1 . 

u,_ =- 0.65 (@ row 251. col 140) a, :0.083, a 1,~= 0 . 014. p=-0 .06 
16.---~-.r---------~~---, 

16 14 

14 
12 

12 

l.-~ 1 , ttravet bmel !ye-ars ) 

Figure 4-1. E~:xamplc histograms of a model parameter (log10{K..cr)) at .a particular ceJI and model prediction 
(log10(trnvcl time to WIPP LWB)) across all 100 rCJtlizalions. 
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The ensemble correlation approach requires multiple calibrated model realizations, and therefore 
captures some ofthe uncertainty captured by the ensemble of models. This is in contrast with 
the perturbation or adjoint sensitivity approaches which take one calibrated model and use it to 
estimate parameter sensitivity (essentially assuming a linear approximation of the actual model). 
To capture the uncertainty given by the ensemble, the perturbation sensitivity approach would 
have to be performed for each realization of the ensemble - a computationally exasperating 
process (tens of thousands of individual parameters in each of hundreds of models, with 
potentially long run-times for each forward run). 

McKenna (2004) compared sensitivity coefficients computed using the sampling correlation 
approach for 100 realizations to those computed with the perturbation sensitivity approach for a 
single realization, and found that they were similarly but not identically distributed. Although in 
the sampling-based approach it is not possible to completely differentiate between true and 
spurious correlations (partial correlation does account for some of this in a statistical sense), the 
approach is used here based on its computational feasibility and the availability of the 100 
realizations. 

As opposed to SiJ, which is the slope of the linearized relationship between model inputs and 
outputs, the correlation coefficient, p, is a measure of the quality of the linear relationship 
between two variables (regardless of slope). The correlation coefficient is given by 

~L~1(Pi- mp)(Oi- m0 ) apo 

PPo = aoap = CJoap 
(12) 

Where CJp is the variance of the parameter P, mp and m0 are the means of P and 0 respectively, 
(Jo is the variance of the observation 0 , and (Jpo is the covariance between P and 0. p indicates 
the portion of the variance of 0 which is explained by the variance in P, through an assumed 
linear relationship (e.g., see Isaaks and Srivastava, (1989), Chapter 3). 

When there is more than one free parameter varied at a time, partial correlation is defined as the 
correlation attributable to a single variable, statistically holding others constant (e.g., see Helton, 
et al., (2006) §6.4). Partial correlation is demonstrated for the case where a third variable Z is 
introduced into the problem illustrated in Equation (12); 

PPo- PPZPoz 
PPO.Z = I 2 2 

v(1 -ppz)(1- Poz) 
(13) 

where the variables to the right of the dot in the subscript are statistically held constant. This 
expression reduces the correlation bern'een two variables, by the amount attributed to the 
spurious correlation between both variables and a third one (here Z). When dealing with more 
than three variables, there are two primary approaches to computing partial correlation. 
Conceptually, the simplest is a recursive definition, which is an extension of Equation (13) (e.g., 
(Spiegel and Stephens, l 999), chapter 15), 

PPo.z - PPY.zPov.z PPo.v - PPZ.vPoz.Y 
PPO.YZ = ~ 2 2 = .J 2 2 

(1- PPv.z)(l- Pov.z) (1- PPZ.v)(l- Poz.v) 
(14) 
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but this recursive approach becomes difficult to compute as the number of variables gets above 4 
or 5 (being impossible for hundreds or thousands of variables as in the case for the WIPP model). 
An alternate definition of Equation (14), in terms of correlation matrices is 

(15) 

where p .. (k--- . . ) is the partial correlation of variables i and j, accounting for the effects of all other 
lj. .-I,] 

variables; aij is the matrix inverse of the symmetric correlation matrix C, which in the 3x3 case is 

P12 
1 

P3z 

P13l 
Pz3 
1 

(16) 

Often C can be poorly scaled and computing partial correlation due to many variables can be 
numerically unstable, as C can be nearly singular and therefore has an ill-defined inverse. The 
COTS statistical software R includes an imp.lementation (cor2pcor) which computes partial 
correlation of systems with many variables, utilizing a numerically stable pseudo-inverse 
approach, automatically scaling the matrices to improve stability. Even though the improved 
numerical approaches help, the matrix-based approach is intractable for very large problems, 
because an xn matrix must be made (where n is the number of active parameters, here over 
50,000) in memory; even for single-precision variables this is on the order of a 30-gigabyte 
matrix. A comparison is made between regular and partial correlation in the results section, 
using only the area immediately surrounding the WIPP site. 

4.3. Model Correlation Results 
The calibration of the 100 T fields to steady-state and transient heads did not incorporate the 
groundwater travel time as an estimation variable. The travel time from the center of the WIPP 
panels (also the location of the Culebra well C-2737) to the WIPP LWB was a separate 
calculation done after the T fields were calibrated; see Figure 4-2 for the travel times and Figure 
4-3 for the particle tracks across all lOO realizations. 
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Figure 4-2. Travel times to WIPP LWB for conservative particle (non-dispersive, reactive, with no decay) for 
100 realizations used in correlation analysis 

The sampling-based sensitivity approach was applied to the results of the 100 calibrated Tfields 
and used to determine the sensitivity of the groundwater travel time to the WIPP boundary with 
respect to the simulated heads, and effective hydraulic conductivity Kerr (the geometric mean of 
the x- andy-direction hydraulic conductivities), 

(17) 

where A is the horizontal hydraulic conductivity anisotropy and K_v=KxA. Transmissivity (7) and 
hydraulic conductivity (K) differ in the Culebra MODFLOW model by a constant thickness, 
which does not affect correlation calculations. The distribution of Keff, including the mean and 
standard deviation, across all 100 realizations is plotted in Figure 4-4. The results of these 
calculations for the Keff are shown in Figure 4-5. Nearly all the wells shown in Figure 4-5 were 
used in the calibration of the Keff parameter fields (except AEC-7 -see discussion in Section 
1.5). 
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Figure 4-3. Marked water particle tracks from each of the 100 realizations; each track goes from the release 
point al C-2737 to the WIPP LWB (heavy black square}. Green cirdes are Culebra monitoring wells. 
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Figure 4-4. Mean and standard deviation of Jog10(K,rr) across alllOO realizations 

The con-elation results for Kerr(see Figure 4-5) show that the magnitudes of the con·elation 
C{lefficients are not very large in most areas, sign.ifying weak to moderat.e correlation, both 
positive and negative, between the travel time to the WIPP boundary and X values used in the 
model to calculate those travel times. However, the results clearly show regions of relatively 
higher and lower travel time sensitivity to the tvvo input parameters. 1l1e partial correlation 
statistic (see Figure 4-6) is computed for Kerr in each element near the WIPP L WB, accounting 
for cross-correlation between each element and all other Kerr values in the vicinity of\V1PP 
(within 1.5 km of the L WB). Although there are small differences in the distribution of the 
partial and standard con-elation coefficients, the main difference is the absolute value. The 
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partial coiTelation coefficient is approximately 100 times smaller than the standard correlation 
coefficient. 
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Figure 4-5. Correlation coefficient bE.'tween log10(K.rr) and log10 travel time to WIPP LWB. Steel-cased wells 
are red circles; fiberglass-cased wells are green squares. Salado dissolution and Rustler halite margins are 

indicated with dashed lines. Plot on right contains same data plotted on left. 
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Figure 4-6. Partial correlation between loglO(K~n) and log10(travcl .time) to WJPP LWB 

The distribution of model-generated head, across all 100 realizations, is shown in Figure 4-7; 
here the log1o of the standard deviation is plotted to emphasize the variation in the head across 
the WIPP L WB. It is interesting to note that visually, areas with the highest variability in Kerr 
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(Figme 4-4)- one of the main inputs to the Culebra flow model- do not correlate with areas of 
the highest variability in head (Figure 4-7). 
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Figure 4-7. Mean and log10 standard deviation of model-simulated head across all 100 realizations 

Figure 4-8 shows correlation oflog10 model-predicted travel time to model-predicted head 
(output vs. output); this field is much more smoothly varying than the map of correlation 
between log10 travel time and Kerr(output vs. input). These results are consistent with the 
difference between model outputs (which must obey the diffusion equation) and the model 
outputs (which only are forced to have certain geosratistical structure, but are otherwise random). 

The partial correlation statistic between model-generated heads and travel times is given in 
Figure 4-9. Like Kerr to travel-time correlati.on, the partial correlation coefficient is much 
smaller. but the difference here is only a factor of approximately 30, rather than I 00. 
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Figure 4-8. Correlation coefficient between model·pi'Cdicted heads and log10(travel time) to WIPP LWB. Plot 
on right contains same data plotted on left. 

partial corr. Jr w/ travel time 

..., 
QJ 

~ll'l 
E~"~ 
:ll 

>-
...... ,.., ··. 
N CO · •• 
0 :q ., .. :· 
< z 
.l: 
l-0 
:> co 

11'1 ,..., 

co ,... 
ll'l 
t"' • 

610 

• 

• 
• . : . . 

612 614 616 
VTM NAD27 X (km] 

, 
I 

I 

' \ 

I 

~ 
\ 

I 
I 

..... 
... ' , 

• 

.. __ 

618 

0.015 

0.012 

0.009 

0.006 

0.003 

0.000 

-0.003 

-0.006 

-0.009 

-0.012 

-0 .015 

Figure 4-9. Partial correh1tion coefficient between model-predicted heads and log10(travel time) to WIPP 
LWB. 

The model ~on·elation analysis is the only one of the three given in this report which is not 
sensitive to the clustcting of existing wells. Aside from the fact that the model was calibrated 
with data collected at the \ ells, the location of the individual Culebra mon'itoring wells and 
model oonelation to inputs or output are largely de-coupled. The locations of highest model 
input/output correlation might occur adjacent to existing monitoring wells. 
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4. 4. Remove One Steel Well 
The results of the sampling-based correlation analysis are sampled at locations across the model 
domain, corresponding to the locations of existing steel-cased wells. The results of this are given 
in Table 4-1, where the numbers are simply the numerical values sampled from the images of 
correlation results shown in Figure 4-5 and Figure 4-8. 

Table 4-1. Correlation-based analysis results at locations of steel-cased wells. A smaller rank number 
indicates a higher correlation and therefore assumed importance. 

P~ff iP Kern rank phead lo head! rank avgrank 
ERDA-9 -2.989 x 10· 2.989x l0· 1 -2.050x 10' 1 2.050x1o· 2 1.5 

H-3b2 -9.670x 10'1 9.670x10'2 6 -1.936x 10' 1 1.936x I o·' 3 4.5 
WIPP-19 -9.941 x 10·1 9.941 x i0'2 5 1.885 x 10'1 1.885 x l0'1 5 5 

H-12 1.553 x 10'1 1.553 x 10·1 3 -1.462 x 10'1 1.462x!0'1 8 5.5 
WIPP-11 1.502x to·' 1.502x10' 1 4 -9.576x 10'2 9.576x to·2 9 6.5 
WIPP-13 2.199xl0' 1 2.199x l0' 1 2 -6.oo 1 x w-z 6.oo1 x to·2 II 6 .5 
WIPP-25 -4. I09x ]0'2 4.109x i0'2 13 2.250x J0'1 2.250x to·' 1 7 
USGS-4 -5.631 x 10·2 5.63( X 10'2 II -1.931 X 10' 1 J.9JI X 10'1 4 7.5 

AEC-7 7.392x to·2 7.392x ro·2 8 7.241 x w·2 7.241 x w-2 10 9 
H-llb4 -5 .339xJ0'2 5.339x 10'2 12 1.734x 10' 1 1.734x 10·1 6 9 

H-4b 3.852x 10'2 3.852x10'2 14 -1.627x 10' 1 1.627x 10'1 7 10.5 
H-5b -7.394 x to·2 7.394x i0'2 7 1.670x 10'4 1.670x 10'4 17 12 

H-IOc 6.302x l0'2 6.302xlo-2 9 -1.243 x 10'2 1.243 x 10'2 16 12.5 
H-17 5.662x J0'2 5.662x l0'2 10 3.295 x J0'2 3.295 x 10'2 15 12.5 

H-7bl -l.089 x I o·2 1.089x l o-2 16 5.448x 10'2 5.448x 10'2 12 14 
H-9c -2.776 x10'2 2.776x l0'2 15 5.202x l0'2 5.202xl0'2 13 14 

H-2b2 2.7J5 xJ0·3 2.7J5 x to·3 17 3.768x to·2 3.768x l0-2 14 15.5 

The results in Table 4-1 are sorted by the average rank between the steel-cased wells for the Kerr I 
log10 travel time correlation (see Figure 4-5) and the head I log10 travel time correlation (see 
Figure 4-8). A smaller rank number indicates a higher relative correlation in the two cases. 
Wells with large rank numbers are weiJs that are located in areas with less correlation between 
model inputs and outputs. 

4. 5. Model Correlation Summary 
Here, we approximate a true sensitivity analysis using a sampling-based correlation analysis. 
These sampling-based correlation coefficients are consistent \Vith, but different from, the average 
sensitivities calculated as numerical derivatives, as was illustrated in (McKenna, 2004). The 
advantage of this approach to approximating sensitivity is that it is computationally efficient. 
The sampling-based sensitivity coet1icie.nts require an ensemble of calibrated Kerr fields, which is 
computationally burdensome, but they provide an integrated measure of correlation to all of the 
calibrated Ken fields at once. This approach captures the non-uniqueness of the Ketrcalibration 
by using all 100 calibrated fields and also provides a measure of output sensitivity to the input 
variables at all locations within the domain. 

Application of the sampling-based sensitivity approach to the Culebra shows distinct regions of 
higher and lower correlation to travel time with respect to both calibrated heads and Keff· For 
travel time sensitivity with respect to heads, the regions of high and low sensitivity are broad and 
fall mainly within and directly to the south of the WIPP site. Results of travel time sensitivity 
with respect to Keff show regions of high and low sensitivity that are considerably more · 
localized. The two regions with the greatest absolute correlation for both Kerr and model
predicted head are near the C-2737 release point, between the release point and the southern edge 

Page 72 of 133 



AP-111 Rev. 1 Monitoring Network Design Optimization 

of the WIPP LWB, and immediately upstream (north) of the C-2737 release point. These 
regions of high or low sensitivity can be identified and targeted for additional head monitoring 
wells and measurements of Kerr- Results of the spatial sensitivity calculations are combined with 
results of other approaches to monitoring ~ell optimization in the following section 

4. 6. Model Correlation Run Control Summary 

4.6.1. Model file checkout and pre-processing run control (Linux) 
The model inputs (transmissivity and anisotropy) and outputs (head) were checked out from the 
Tfields and MiningMod CVS repositories that are accessible from the PA Linux cluster 
(alice. sandia. gov). The same files exist for each calibrated model realization (see Table 
4-2), and they exist in 100 subdirectories with the names rnnn, where nnn is a three-digit 
number corresponding to the realization name (the numbers range from 001 to 999 and are 
therefore non-contiguous). The Bash shell script checkout_model_data. sh (Section 8.4.1) 
checks the required files out ofCVS (lines 9, 18, 49, and 51), does some manipulation ofthe 
directories to simplify the resulting directory structure (lines 30 through 44), and converts the 
binary MOD FLOW head files to ASCII arrays (line 67). Finally the entire file tree of input and 
output files are zipped up to simplify transfer to Windows from Linux (see lines 72 to 75 -
located on the CD in the analys i s\model_ correlation directory inside the 
model_files. zip archive). 

Table 4-2. Model files from each calibrated MODFLOW realization 

Model File 
rnnn/model e d_K_fi e ld .mod 
r nnn/ modeled_A_ f ield mod 
rnnn/modeled_head .hed 
rnnn/ d t r k.out 

r nnn/{ Update,Update2 , J 

Description 
calibrated transmissivity fi eld for realization mnn 
calibrated anisotropy field for realization rnnn 
model-generated steady-state head for realization rnnn 
particle tracking results for realization rmm 

empty file indicating if the realization originated in the Update or Update2 directories 
(potentially no file). 

The Python script head_ bin2ascii. py (Section 8.4.2) is used on Linux to convert the binary 
MODFLOW head files (saved as record-based Fortran unformatted files) to ASCJI arrays, based 
upon the knowledge of the type of data to be expected in the files. Lines 4 through 54 of this 
Python script define the Fort ranFi l e () class which is used to encapsulate the functionality 
needed to read the binary files. Two utility functions (reshapev2m() and floatmatsave() ) 
are defmed in lines 56 through 70. The structure of the MODFLOW binary head files are quite 
simple; each files is comprised of a single header record and a single array of single-precision 
head values unwrapped as a vector. The header record contains integers related to the size of the 
model array subsequently saved, and the head array is saved after that. The Python script 
reshapes the vector into an array and writes it to an ASCII file in floating point format (line 111). 

4.6.2. Partial correlation analysis run control (Windows) 
The utility Python script load_ model_ data. py (Section 8.4.3) is called as a library from two 
other Python scripts to load the 100 realizations of MOD FLOW input and output files. This 
script loops over the 100 rnnn subdirectories reading hydraulic conductivity, horizontal 
anisotropy, travel time to the WIPP LWB, and the model-generated steady-state heads (see Table 
4-2). The script then takes the log10 of the K, A and travel times, and defines a logical mask 
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(wipprnask) for addressing a subset ofthe model domain only including the WJPP LWB and a 
buffer of cells surrounding it (lines 58 to 62). 

Once the zip archive of ASCII model files is transferred to Windows, the analysis begins with 
the Python script export_pcor_inputs .py, (Section 8.4.4) which loads the results of the 100 
realizations (importing the functionality from the load_rnodel_ data. py script at line 2), 
saving the results to two large matrices to be processed in R for partial correlation analysis. The 
matrices saved include the travel time to the WIPP L WB (a single column) concatenate with the 
head or Kerr matrices from a region including the WIPP LWB and a 1,500-m buffer surrounding 
the L WB, due to a limitation of the approach. A correlation matrix comprised of every model 
parameter (or head) to every other parameter (or head) is made, the full 307x284=87,188 model 
cells would result in a correlation matrix with 7,601 ,921, 721 entries (over 56 gigabytes at double 
precision). The smaller subset of model paran1eters (WIPP L WB is 64 100-m elements wide and 
tall + a buffer of 15 elements on each side) results in a large correlation matrix that only has 
78,092,569 entries Gust under 596 megabytes at double precision). The R script 
computeyartial_correlations. R (Section 8.4.5) simply reads in the matrices saved by 
the Python script, performs the partial correlation analysis using optimized and numerically 
stable algorithms (a scaled pseudo-inverse, rather than the simpler- but numerically unstable
matrix inverse), then writes the partial correlation between travel time to the WIPP LWB and 
either Kerr or head in each model cell inside the area surrounding the WIPP site (the last column 
of the resulting partial correlation matrix- see lines 12 and 19). Output from 
exportycor_inputs .py and output from compute _partial _ correlations . Rare saved 
on the CD, along with the intermediate files, in the 
analysis\rnodel_correlation\output \directory. 

4.6.3. Correlation analysis run control (Windows) 
The Python script spearrnan_rank_coefficient. py (Section 8.4.6) also loads the model 
data using the load_rnodel_data.py module, and also loads the results ofthe partial 
correlation calculation done in R (lines 31 to 39). In the loop trom lines 41 to 62, the script 
computes the head vs. travel time and Ketr vs. travel time correlations across the 100 realizations 
at each element in the model domain. The partial correlation results and standard correlation 
results are then plotted in several forms for figures in the text (Figure 4-l, Figure 4-2, Figure 4-5, 
Figure 4-6, Figure 4-8, and Figure 4-9), and saved as matrices for later analysis (files located on 
CD in the analysis\model correlation\output \directory). 
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5.0 Combining Approaches 

This section discusses the combination of the three approaches towards quantifying both the 
quality of proposed monitoring well locations, and the relative importance of existing steel-cased 
well locations 

5. 1. One Additional Monitoring Location 

Three different approaches to identifying optimal additional monitoring well locations have been 
computed. In the case of the geostatistical estimation variance reduction approach, the change in 
the estimation variance can be computed after adding more wells. However, the results of this 
approach leads to many locations with high propensity to reduce overall estimation variance and 
the results of this approach do not uniquely identify one or even a handful of optimal locations 
for additional wells. To some extent, combining all three ofthe approaches into a single map 
reduces this non-uniqueness. Here, the three approaches are combined to provide a combined 
score, Sc, that identifies the best locations for new wells. The higher the value of the score is, the 
better that location is for a new well. 

The combined score is the sum of the three different fields calculated in the three monitoring 
approaches scaled appropriately and combined as 

The three components of Sc are the relative change in the average ordinary kriging variance, 

(18) 

d ox, the change in the average triangle interior angle ratio, and the absolute value of the 
correlation coefficient betw·een travel time to the WIPP boundary and either the estimated 
transmissivity or head, rs, each compared relative to the 2007 network. The absolute value of the 
rank correlation coefficient is used since both positive and negative correlations are of equal 
importance for locating new monitoring wells. The triangle interior angle ratio is handled 
differently, because for that metric, negative values are poor places to locate wells. Figure 5-l 
shows histograms of the fields that contribute to Sc. 

Four different combinations of the input fields are considered, requiring six total input fields. 
The resulting fields will be comprised of the following four cases: 

1. 11 mean kriging variance + A. mean triangle angle ratio + p Kerr, 
2. A. mean kriging variance + 11 mean triangle angle ratio + p head, 
3. A. median kriging variance+ 11 median triangle angle ratio + p Ketr, 
4. A. median kriging variance + A. median triangle angle ratio + p head; 

either the correlation oftravel times to head or Keff are used, and either the mean or median 
relative kriging and triangle metrics are used. 
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Figure 5-1. Histograms of each component of Sc, before applying scaling. 

The three metrics in Sc are already unitless, as reported in their individual previous sections. 
results are rescaled here to give them common ranges (a width of unity). The rescaling is 
accomplished as 

S = rJ;K - min(rJ;K) + A, + lr,l- minQ~, I) 
c max(rJ(;K)- min(rJ1~x) max(A,)- min( A, ) max(jr,j)- min(jrsj) 

The 

(19} 

where the max() and min() operators define the maximum and minimum values of the 
different components of the combined score across the entire calculation domain. The triangle 
metric is handled differently than the others, as it is not shifted to a zero-based origin (no "
min(Ar)" in the numerator); this was done because the negative values of change with respect to 
the interior angle metric indicate that adding a well at a given location would degrade the quality 
of the overall average well network. 

Histograms of the scaled components to Sc are plotted in Figure 5-2. The top row of plots for the 
relative change in the kriging variance are simply scaled to the [0,1] interval (they already had a 
distribution with a minimum value of zero). These distributions are slightly skewed towards 0.0, 
more so for the change in the median kriging variance. In the second row of plots for the relative 
change in the triangle angle ratio are scaled to a unit width interval , but they are not shifted (now 
covering approximately the [-0.6,0.4] interval). These distributions are centrally distributed 
about a non-zero negative value. The absolute value ofthe correlation coefficient distribution 
(bottom row) is now strongly skewed towards 0.0, after taking the absolute value (the original 
distribution in Figure 5-1 was roughly symmetric about 0.0). 
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Figure 5-2. Histograms of each component of Sc, after applying scaling 

Other than the scaling, one additional change is made to the fields for the mean and medjan 
kriging variance. These fields are computed on a two times coarser grid than the triangle angle 
ratio or the correlation coeft1cients. The use of this multiplier is to accommodate the long run 
times for the kriging calculations. The fields resulting from the kriging calculation are copied 
onto the finer mesh by copying each of the kriging matrix cell's values (without averaging) into 
the four cells covering the same area in the finer grid. This process is similar to how values were 
copied from the MODFLOW to SECOTP2D modeling grids in the CRA 2009 PABC 
calculations (see Kuhlman, (20 1 Oa), Appendix A, § 1. 7). 

5.1.1. Results 
The theoretical minimum and maximum combined score values for any location in any of the 
four cases are -0.6 and 2.4 respectively. An image map of the combined score value for case 1 is 
shown in Figure 5-3. The resulting field is light colored (low score) in most areas surrounding 
the WIPP L WB and near monitoring weBs in the 2007 well network. The resulting image for 
case 2 is shown in Figure 5-4. The resulting distribution of the case 2 results has lower low 
values (some negative values, indicated in yellow), and the dark blue location, indicating a good 
possible location, are more localized than for the means of the same variables (Figure 5-3). 
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Figure 5-4. Combined scaled results for case 2, using median A kriging vari.1wcc, median A triangle shape 
metric, and correlation between Kerr and log10 particle travel time. 

The image map sho\\ri.ng the results for case 3 is plotted in Figure S-5. These results are 
smoother than cases 1 and 2, as was the case for the correlation coefficients that these results 
contain. There are more isolated possible locations inside the WlPP L WB in case 3 than in cases 
1 and 2 (blue areas). The image map showing the results for case 4 is plotted in Figure S-6. 
Similar to the differences observed between cases 1 and 2 (Figure 5-3 and Figure 5-4), case 4 has 
more negative locations (yellow), and the high values outside the WIPP L WB (blue) are more 
localized than the case considering the mean parameters. 
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Figure 5-6. Combined scaled results for case 4, using median 1\ kriging variance, median A triangle shape 
metric, tmd C()rrelation between modeled head and log10 particle travel time. 

The results of cases 3 and 4 indicate there are areas resulting in relatively high Sc scores inside 
the WJPP LWB, specifically in the south-central (north ofH-4b) and east-central portions {easl 
of the WIPP site buildings). The results in cases 1 and 2 do not indicate any significant high Sc 
score areas inside the WIPP L WB. This indicates that the methods considered here indicate 
areas inside the WJPP L WB might be useful for head-monitoring locations regarding head, but 
additional T values from testing new wells might not be as necessary. 

The results outside the WIPP L WB are more focused in cases 2 and 4 (Figure 5-4 and Figure 
5-6), where the medians, rather than the means are used. In these cases the two areas with the 
highest Sc scores (dark blue to purple) are north of the WIPP site between SNL-1 and AEC-7, as 
well as south of the WJPP site between the DOE Gnome-Coach site (USGS-4) and SNL-12. 

In cases 1 and 3, the best new locations for wells would be east of the WIPP LWB, specificaJ1y 
east of SNL-8 and southeast of AEC-7, and south of the WIPP L WB between H-9c and H-1 Oc, 
also north and west of the DOE Gnome-Coach site (USGS-4). 
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5. 2. Remove One Steel Well 
The results of the remove-one-well analyses from the previous sections were plotted together in 
Figure 5-7. Symbols are scaled according to numerical rank, small rank number correlating to 
small symbol size. 
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Figure 5-7. Composite plot of steel-cased well ran kings from pre,•ious sections. Large symbols correspond to 
greater relative importance for each of the three measures. 

Figure 5-7 shows the trend in the kriging variance reduction (filled red circles), where wells 
inside the WIPP L WB typically have a poor rank, and therefore removing them will have little 
impact on the kriging variance averaged across the entire model domain (H-11 b4 being a slight 
exception). The results of the triangle gradient estimator maximization process (blue crosses) 
shows the wells indicated as being most valuable are located in the central and south-east portion 
ofthe domain. Aside from the locations inside the WIPP LWB, the wells with high rank 
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regarding the gradient estimator approach are steel wells that are not very near fiberglass-cased 
wells (H-lOc, H-9c, H-12, H-4b, H-5b and AEC-7). The model correlation results are shown as 
green X's, with the distribution of important steel-cased wells being a more scattered about the 
MODFLOW model area. These results do not depend on current well locations, aside from the 
fact that the current wells were used to calibrate the model. ERDA-9 and H-3b2 are in locations 
where head and Keff are correlated to the model predicted travel time to the WIPP L WB, as 
would generally be expected. USGS-4, H-12, WIPP-11 and WIPP-25 also have high ranks 
based on correlation of model results, which are more difficult to explain. The high ranks of 
these locations are likely due to spurious correlation between the data used in the correlation. 

5.2.1. Summary 
Three different approaches to monitoring network optimization were used to identify locations 
where additional wells could improve the network. These three approaches identify: 1) locations 
where additional wells will reduce the uncertainty in predicting head values at locations without 
wells; 2) locations where an additional well will allow for maximum improvement in the ability 
of the existing monitoring well network to identify changes in the magnitude and orientation of 
the hydraulic gradient by maximizing the quality of local gradient estimators that can be created; 
and 3) locations where the performance assessment measure of advective travel time to the WIPP 
boundary is most correlated to the value of head or transmissivity. 

These three approaches to monitoring network design all attempt to optimize the network with 
respect to different o~jectives. Combining all three of these approaches is done by rescaling 
each of the raw maps of estimation variance, additional local gradient estimators and sensitivity 
to have a range (minimum to maximum) of 1.0 and to be unitless. The final combined score 
maps show the best places to locate additional wells to meet all three o~jectives when each of the 
three objectives is given equal weight. The higher the combined score is, the better the location 
is for a new well. The final combined maps are similar with some minor, but important 
differences depending on whether or not sensitivity with respect to head or Keff is included in the 
combined score. 

5. 3. Method Combination Run Control 
The Python script combine _plot_ methods. py (Section 8.5) loads in the re.sults of the 
previous three sections, normalizing them to the range 0 ::; x ::; 1 and summing them up to create 
composite plots (Figure 5-3 through Figure 5-6) illustrating the optimum location for additional 
monitoring wells. Histograms of each component before (Figure 5-l) and after (Figure 5-2) 
scaling are also made for assessing the relative effect each of the three components has on the 
overall result. 
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6.0 Conclusions 

A set of measurements made in 42 head monitoring wells in the Culebra within and surrounding 
the WIPP from 2007 were used in this analysis. This set of observations mostly coincided with 
the freshwater heads used for steady-state calibration of the CRA 2009 PABC MODFLOW 
model. This head-monitoring network provided the input data for three different approaches to 
optimizing the monitoring well network. Optimization is interpreted broadly here to include 
both the identification of new locations where wells could be added to the network to meet some 
objective and also identification of existing wells that could be removed from the monitoring 
network as they provide redundant information. The three different approaches to monitoring 
network optimization examined here are: 1) geostatistical variance reduction; 2) local gradient 
estimation using combinations of three wells; and 3) sampling-based spatial sensitivity 
coefficients. In short, the gradient has not changed significantly since the 2004 analysis. 

6. 1. Summary of Calculations 

Geostatistical variance reduction is a fairly common optimization approach (e.g., Rouhani, 
(1985)) that exploits several properties of the kriging variance to identify new locations where a 
well could be added to an existing monitoring network to provide the greatest reduction in 
estimation variance. The same approach can be used to determine existing wells that, upon 
removal from the monitoring network, provide the smallest increase in the overall estimation 
variance. Kriging provides an ideal approach to these calculations as the estimation variance 
calculated through kriging is only a function of the data configuration and not the data values. 
Therefore, the estimation variance reduction/increase for the addition/removal of a new well can 
be calculated prior to adding/removing that well from the network. This calculation assumes that 
the variogram calculated for the head, or residual, values in the network does not change with the 
addition/removal of a well. 

Application of the geostatistical estimation variance calculations to the Culebra network shows 
that there are many locations where a well can be added to the network that will produce a 
maximum reduction in the average estimation variance. These locations are all outside of the 
WIPP site boundaries and the majority of these locations are near the extremities of the 
MODFLOW model domain. Adding new wells within the WIPP site boundary will not have a 
significant impact on the estimation variance. The geostatistical estimation variance calculations 
were also applied to the problem of determining which existing wells to remove from the 
network. Results for this problem can easily be calculated; however, for removal of more than 
one well at a time, it is necessary to know what combinations of wells need to be removed to 
make the problem tractable. Four different base cases were mn here and the results show that 
simultaneous removal of WIPP-13 and another steel-cased well makes an insignificant change in 
the estimation variance relative to the full 42-weH nehvork, while removal of either of other pairs 
of steel-cased wells has a significant impact (Table 2-5). Averaged across the entire model 
domain, the removal of wells USGS-4, H-9c, H-lOc and AEC-7 would have the largest effect 
(Figure 2-14). Averaged across the WJPP LWB, removal ofwells H-4b, H-Sb, H-17 and H-7bl 
would have the largest effect (Figure 2-16). 

A Delaunay triangulation of the wells in the 2007 monitoring network provides a platform for 
estimating the quality of triangles as gradient estimators. The interior angle ratio (max angle I 
min angle) is used as a metric for quantifying the quality of a given arrangement of wells. Local 
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gradient estimators were used to identify the best places to locate additional monitoring wells 
and the existing wells that could be removed from the network with the smallest impact on the 
ability of the network to estimate in the gradient. 

Results of the calculations to identify locations for additional monitoring wells show that new 
wells should be located outside of the WIPP site. Additional monitoring wells could optimally 
be placed north and east of the WIPP L WB, or south between existing wells (Figure 3-1 0). The 
well removal calculations were done by removing one well at a time from each of three base case 
scenarios. Removal of wells in the western portion of the domain, outside the WIPP L WB, has 
little effect on the quality of the network from the point of view of the triangular gradient 
estimators (Table 3-l and Figure 5-7). The removal of steel-cased wells in the southeast or 
inside the WIPP L WB would have the largest effect on the overall network. 

The third approach to monitoring network optimization explored in this report is that of using 
model correlation to identify locations for new wells where some model output of interest (e.g., 
travel time) is most sensitive to the transmissivity or head at that location. These correlation 
coefficients are calculated through a sampling-based technique across 100 calibrated Kcff fields. 
The sampling-based sensitivity coefficients are shown as a map of the sensitivity of the travel 
time from the repository to the WIPP site boundary with respect to head and transmissivity 
(Figure 4-5 and Figure 4-8). The results with respect to head show a smoothly varying 
sensitivity field with large regions of positive and negative correlation between head and travel 
time. The results with respect to Kctr have much more localized regions of positive and negative 
correlation with travel time being most sensitive to transmissivity at a location directly south of 
the WIPP site boundary. It is noted that increased knowledge of the spatial variation of the 
Culebra transmissivity is not a goal of the long-term monitoring network, but transmissivity is an 
input to the T field calibration process used as input to further PA calculations. 

As a final step, the results of the geostatistical estimation variance calculations, the local gradient 
estimation and the spatial sensitivity coefficients were combined into two "combined score" 
maps. These maps show, on a normalized scale, the best locations to locate new monitoring 
wells. In general, these areas are outside of the WIPP site. 

6.2. Reexamination of Monitoring Goals 

The different purposes, goals and factors that must be taken into account in the design of the 
Culebra long-term monitoring network were stated in Section 1.2. These goals come from a 
variety of sources, mainly the state and federal regulatory bodies with WIPP oversight and the 
ability of the network to provide needed inputs to PA models. Practical factors impacting 
network design require that the total number of wells in the monitoring network be minimized 
and that certain wells be retained in the network. The monitoring network should also serve as a 
vehicle to provide new information to the hydrologic and geologic conceptual models. 

The first monitoring network goal is to allow for determination of the direction and rate of 
groundwater flow across the WIPP site. Triangular gradient estimators were developed to meet 
this goal (Section 3.0). Independently obtained head measurements cannot by themselves 
determine the direction and magnitude of the hydraulic gradient. For a confined aquifer with a 
mainly two-dimensional flow pattern, head measurements at three separate locations are 
necessary to determine the orientation and magnitude of the gradient. Small equilateral triangles 
are typically the best for estimating gradients over an area from point head measurements, 
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assuming the observed heads result in a gradient large enough to measure over the ambient noise 
in the system. 

The second monitoring goal is to provide data needed to infer causes of changes in water levels. 
Detecting water level change can be done in a single well and an implicit requirement to meet 
this goal is that there are enough wells in key locations both within and around the WIPP site to 
detect any water level changes. Checking for the adequate distribution of wells in and around 
the WIPP site is accomplished using a geostatistical variance reduction approach (Section 2.0). 
These calculations identify where additional wells are needed and which existing wells can be 
removed from the network. After a change in water level is detected, the cause of that change 
must be inferred. There must be enough wells in the proper configuration to infer the cause of a 
change. The geostatistical variance reduction and three-point estimator approaches to 
monitoring network design provide networks that maintain enough well density with the proper 
configurations to infer causes of changes. 

The third goal is that the monitoring network must provide spatially distributed head data 
adequate to allow both defensible boundary conditions to be inferredfor Culebra flow models 
and defensible calibration of those models. This goal is related to the previous one in that a 
network that provides enough wells with the spatial distribution and configuration to detect and 
infer causes of changes in water levels should also provide the data necessary to infer boundary 
conditions and calibrate Culebra flow models. Therefore both the geostatistical variance 
reduction and the gradient estimator approaches and the data gaps and redundancies that they 
identify apply to this goal as well. Additionally, a third approach to monitoring network design 
based on model correlation analysis was developed to explicitly incorporate the results of 
calibrated groundwater How models directly into the monitoring network design. The set of 
calibrated groundwater models used as the basis of this third approach incorporates the latest 
geologic and hydrologic conceptual models. This approach to monitoring network design 
defines areas along the boundaries and within the groundwater flow model where the model 
results are most sensitive to the calibrated values of head and transmissivity. Regions of high 
sensitivity are targeted for future well locations. 

In addition to meeting these three goals, a number of other factors were considered in the design 
of the monitoring network. These included preserving the locations of existing fiberglass and 
steel-cased wells, identifying wells that provide redundant information, incorporating current 
hydrologic and geologic conceptual models and identifying locations where questions in the 
conceptual models can be addressed and/or locations where the groundwater flow models used in 
PA calculations are correlated to the local values of head and transmissivity. Both the 
geostatistically-based variance reduction approach and the three-point estimator approach to 
monitoring network design explicitly considered minimization of the number of wells in the 
monitoring nehvork through removal of existing wells. Tradeoffs between the minimization of 
the wells in the network and the ability of the network to provide information on changes in 
heads were examined. The monitoring network design done here was focused on optimization 
approaches that are readily quantified into different objective functions. Meeting certain, less 
easily quantified, factors such as locations where conceptual model questions can be addressed is 
more difficult and the monitoring networks designed here did not explicitly address this factor. 

The results of the calculations done to meet the monitoring goals and the other factors are 
combined into a series of maps (Figure 5-3 through Figure 5-6) that show the best locations for 

Page 86 of 133 



AP-111 Rev. 1 Monitoring Network Design Optimization 

adding wells to the monitoring network. A map has also been created showing which existing 
steel-cased wells are the most and least important to maintain within the monitoring network 
(Figure 5-7). 
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8.0 Run Control Script Listings 

This appendix lists the source code for the scripts written for and used in this analysis report, and 
documents them to allow their reasonable verification and future use, according to NP 19-1. The 
scripts listed in this section neither model physical phenomena nor solve differential equations 
that model physical phenomena. Rather they are utility codes that process inputs and swnmarize 
outputs for other modeling codes (i.e., KT3D). The scripts are heavily commented (green text) to 
allow the flow of the execution to be easily followed. 

8. 1. Listing of Files Included on CD 
The following directory listing (Table 8-1) corresponds to the directory tree given after it in 
Figure 8-1. 

a t:l report_m 
a D analysis 
~ oombine_l_moohods 

e comrnon_doto 
e common_ptog<llffiS 

Bel kngiog 
8 t;3 kriging_ltdd_woll 

t::l OU!i><C 8 D krigong_r..,..,.. __ 

b outpt.t 

OIKJJX 
b<Qput 

lil • modelflles.zip 
FJ 0 ~-metr1c 

(:)output 

s t.:lr~ 
FJ b figures 

(:lOl_lnlro 

U<UJ<r!QiOII 
0 Ol_lriangle; 

b M_modol_corr.-. 
0 05_mmb<ne_J_rne41loch; 

Figure 8-1. Directory Tree of CD 

Table 8-l. CD Directory listing 

C:\report_CD>dir / S /TC 
Volume in drive C is Drivec 
Volume Serial Number is 542A-10F7 

Directory of C:\report_CD 

04/10/2010 
04/10/2010 
04/07/2010 
04/07/20 1 0 

10: 50 AM 
10 :50 AM 

<DIR> 
<DIR> 

12 : 42 ~! <DIR> 
12:42 PM <DIR> 

o File(s) 

Directory of C:\report_CD\analysis 

0 4 /07/2010 12:42 Pf.! <DIR> 
04/07/2010 12:42 PM <DIR> 
04/07/2010 12:51 PM <DIR> 
04/07/2010 12:44 PM <DIR> 
04/07/2010 12:50 PM <DIR> 
04 /0 7/2010 12:43 PM <DIR> 
04/07/2010 12:43 PM <DIR> 
04/07/2010 12 : 43 PM <DIR> 

0 File (s) 

analysis 
report 

o bytes 

combine 3 methods 
common data 
common _programs 
kriging 
model correlation -
triangle_metric 

0 bytes 

Directory of C:\report_ CD\analysi s \combine_ 3_me thods 

04/07/2010 12:51 PM <DIR> 

Page 91 of 133 



AP-111 Rev. I Monitoring Network Design Optimization 

Table 8-l. CD Directory listing 

04/07/2010 12:51 PM <DIR> 
04/11/2010 12:10 PM 
04/11/2010 04:11 PM 

2 File(s) 

10,136 combine_plot_methods.py 
997 composite_remove_one_steel.dat 

11,133 bytes 

Directory of C:\report_CD\analysis\common_data 

04/07 /2010 
04/07/2010 
04/10/2010 
04/10/2010 
04/10/2010 
04/10/2010 
04/10/2010 
04/10/2010 
04/10/2010 
04/10/2010 
04/10/2010 
04/10/2010 
04/10/2010 
04/10/2010 
04/10/2010 
04/10/2010 
04/10/2010 
04/10/2010 
04/10/2010 
04/10/2010 
04/10/2010 
04/10/2010 

12:44 PM 
12:44 PM 
01:46 PM 
01:46 PM 
01:46 PM 
01:46 PM 
01:46 PM 
01:46 PN 
01:46 PM 
01:46 PM 
01:46 PM 
01:46 PM 
01:46 PM 
01:46 PM 
01:46 PM 
01:46 PM 
01:46 PM 
01:46 PM 
01:46 PM 
01:46 PM 
01:46 PM 
01:46PM 

20 File(s) 

<DIR> 
<DIR> 

1,776 2007 well data.dat 
1,823 2007- well- data_ for_trend.dat 
1,606 2007 well data for triangles.dat 
2,210 2007=well=data=with_names.dat 

379 2007 well_names .dat 
331 2007_well_names_for_triangles.dat 

1,694 base data.dat 
5,415 h2_2007l1 .bln 
5,799 h3_200711.bln 

1,395,622 model_cells_100_inside_totalbdry.dat 
350,196 model_cells_200_inside_totalbdry.dat 
156,766 model_cells_300_inside_totalbdry.dat 

87,626 model cells 400 inside totalbdry.dat 
56,668 model=cells-500 inside=totalbdry.dat 
40,040 model cells 600 inside totalbdry.dat 

64 model=domain_specs.dat-
105 modflow_boundary.bln 
189 no-flow-area-only.bln 

8 , 532 total_boundary.bln 
lOS wipp_boundary.bln 

2,116,946 bytes 

Directory of C:\report_CD\analysis\comrnon_prograrns 

04/07/2010 12 :50 p[.j <DIR> 
04/07/2010 12:50 PM <DIR> 
01/07/2010 12:45 PM 157,184 KT3D.EXE 
04/07/2010 12:50 Pr•l 1,807 redwhiternap.rn 

2 File(s) 158,991 bytes 

Directory of C:\report_CD\analysis \kriging 

04/07/2010 12:43 PM <DIR> 
04/07/2010 1.2:43 PM <DIR> 
04/07/2010 12:49 PM <DIR> kriging_ add_ well 
04/07/2010 12:50 PM <DIR> kriging_rernove_steel 

0 File(s) o bytes 

Directory of C:\report_CD\analysis\kriging\kriging_add_well 

04/07/2010 12:49 PM <DIR> 
04/07/2010 12:49 P~! <DIR> 
04/07/2010 12:52 PM 882 generate model cel l rnasks.rn - - -
04/07/2010 12:44 PM 11,658 krig_plus_one.py 
04/07/201.0 12 : 45 PM 327 kt3d driver.bat 
04/10/2010 01:47 PM <DIR> output 
04/07/2010 12:46 Pr~ 92 shared_data.py 

4 File(s) 12,959 bytes 

Directory of C:\report_CD\analysis \kriging\kriging_add_ well\output 

04/10/2010 01:47 PM <DIR> 
04/10/2010 01:47 PM <DIR> 
04/10/2010 01:47 PM 262 ,416 addone_mod_results_corrcoef.dat 
04/10/2010 01:47 PM 268,008 addone mod results max.dat 
04/10/2010 01:47 PM 263,199 addone=mod=results=rnean.dat 
04/10/2010 01:47 PM 263,393 addone_mod_results_rnedian.dat 
04/10/2010 01:47 PM 271,115 addone mod results stdev.dat 
04/10/2010 01:47 PM 262,416 addone-wi~p results corrcoef .dat 

Page 92 of 133 



AP-111 Rev. 1 

04/10/2010 
04/10/2010 
04/10/2010 
04/10/2010 
04/10/2010 
04/11/2010 
04/11/2010 

01:47 
01:47 
01:47 
01:47 
01:47 
03:43 
03:42 

13 

PM 
PM 
PM 
PM 
PM 
PM 
PM 

File (s) 

Monitoring Network Design Optimization 

Table 8-1. CD Directory listing 

267,024 addone wipp results max.dat 
266,686 addone-wipp-results-mean.dat 
262,416 addone= wipp=results=median.dat 
268,976 addone_ wipp_results_stdev.dat 

26 base_stats.out 
196,812 X.dat 
218,680 Y.dat 

3,071,167 bytes 

Directory of C:\report_CD\analysis\kriging\kriging_remove_steel 

04/07/2010 
04/07/2010 
04/07/2010 
04/07/2010 
04/10/2010 
04/09/2010 
04/09/2010 

12:50 PM <DIR> 
12:50 PM <DIR> 
12:52 PM 1,696 krig remove one steel.py 
12:52 PM 2,381 krig=remove=two=steel.py 
01:47 PM <DIR> output 
11:58 AM 64,512 remove one well results2 2010.xls 
11:59 AM 164,352 remove=two=well=results3.xls 

4 File(s) 232,941 bytes 

Directory of C:\report_CD\analysis\kriging\ kriging_remove_steel\output 

04/10/2010 01:47 PM <DIR> 
04/10/2010 01:47 PM <DIR> 
04/10/2010 01:50 PM 1,671 model results_one.dat 
04/10/2010 01:48 PM 4,161 remove two mode1.csv -
04/10/2010 01:48 PM 4,131 remove_two_wipp.csv 
04/10/2010 01:50 PM 1,604 wipp_resul ts_one.dat 

4 File (s) 11,567 bytes 

Directory of C:\report_CD\analysis\model_correlation 

04/07/2010 12 :4 3 PM <DIR> 
04/07/2010 12:43 PM <DlR> 
04/11/2010 02:02 P!>l 719 compute_partial_correlations.R 
04/11/2010 01:57 PM 613 export_pcor_inputs.py 
04/11/2010 02:13 PM <DIR> linux 
04/11/2010 01:58 PM 1 , 975 load_model_ data.py 
04/11/2010 11:51 AM 120,751,461 model_files . zip 
04/11/2010 01:58 PM <DIR> output 
04/07/2010 12:55 PM 7,611 spearman_rank_coefficient.py 

5 File (s) 120,762,379 bytes 

Directory of C:\report_CD\analysis\model_corre1ation\1inux 

04/11/2010 02:13 PM 
04/11/2010 02:13 Pl>l 
04/11/2010 11:51 AM 
04/11/2010 11:51 AM 

2 File {sl 

<Dilb 
<DIR> 

2,169 checkout_mode1_data.sh 
3,714 head_bin2ascii.py 

5,883 bytes 

Directory of C:\report_ CD\analysis\mode1_correlation\output 

04/11/2010 01:58 PM <DIR> 
04/11/2010 01:58 PM <DIR> 
04/11/ 2010 02:52 PM 1,084 , 380 corr_head_vs_time .dat 
04/11/2010 02:52 PM 1,072,200 corr_keff_vs - time.dat 
04/11/2010 01:58 PM 10 ,670, 500 head trav.dat 
04/11/2010 02:12 PM 171,444 hpc.out 
04/11/2010 03:59 PM 1 ,126 ,533 keff_mean.out 
04/11/2010 01:58 PM 9,786,982 kef£ trav.dat -
04/11/2010 03:59 PM 1,046,563 keff_var.out 
04/11/2010 02:12 PM 185,720 kpc.out 

a File(s ) 25,144 ,322 bytes 

Directory of C : \report_CD\analysis\triang1e_metric 

04/07/2010 12:43 PM <DIR> 
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Table 8- l. CD Directory listing 

04/07/2010 12:43 PM <DIR> 
04/10/2010 03:52 PM <DIR> output 
04/07 / 2010 12:53 PM 6,230 triangles_add_one.m 
04/07/2010 12:54 PM 13,051 triangles_remove_one.m 
04/07/2010 12:54 PM 7,735 triangles_remove_ two.m 

3 File (s) 27,016 bytes 

Directory of C:\report_CD\analysis\triangle_metric\output 

04/10/2010 
04/10/2010 
04/10/2010 
04/10/2010 

03:52 PM 
03:52 PM 
03:53 PM 
03:53 PM 

2 File (s) 

<DIR> 
<DIR> 

1,395,622 triangles_add_one_ mea n.dat 
1,395,622 triangles_add_one_ median.dat 

2 , 791,244 bytes 

Directory of C:\report_CD\report 

04/07/2010 
04/07/2010 
04/09/2010 

12:42 PM c:DIR> 
12:42 PM <DIR> 
10 : 38 AM <DIR> 

0 File (a) 
figures 

0 bytes 

Directory of C:\report_CD\report\figures 

04/09/2010 10:38 AM c:DIR> 
04/09/2010 10:38 AM c:DIR> 
04 /0 9/2010 10:39 AM c:DIR> 01 intro 
04/09/2010 10:39 AM c:DIR> 02_kriging 
04/09/2010 10:39 AM <DIR> 03_triangles 
04/09/2010 10:40 AM <DIR> 04_model_correlation 
04/09/2010 10:40 AM c:DIR> 05 combine_3_methods 

o File (s) o bytes 

Directory of C:\report_CD\report\figures\01_intro 

04 /09/2010 
04/09/2010 
04/09/2010 

10:39 AN c:DIR> 
10:39 AM <DIR> 
10:38 AM 

1 File (s) 
13,001 fig01_fiber_vs_stee1_we1l _ loca tions .srf 

13, 001 bytes 

Directory of C:\report_CD\report\figures\02_kriging 

04/09/2010 10:39 AM 
04 /09/20 10 10:39 AI> I 
04/10/2010 01:03 PM 
04/09/2010 12 :01 PN 
04/09/2010 10:53 Al4 

04/10/2010 11:40 Al4 

04/09/2010 11:57 AM 

04/09/2010 10:53 AI>! 
6 File(s) 

c: DIR> 
<DIR> 

3,798 kr.ig add oneylotting.m 
983,627 may2007_~aricgram_modela.srf 

16,893,066 perturbation_spread_of_variograms.srf 
111,616 piecewise_linear_trend.xls 

15 , 469 remove_one_steel_well.srf 
28 ,672 trend_surface remove one results.xls 

18,036,248 bytes 

Directory of C:\report_CD\report\figures\03_triangles 

04/09/2010 10:39 AN 

04/09/201.0 10:39 AN 
04/09/2010 10:40 AM 
04/09/2010 10:42 AM 
04/09/2010 10:42 AM 
04/09/2010 12:00 PM 
04/09/2010 10; 40 Al>l 

5 File{s) 

c:DIR> 
<DIR> 

2,072 random_points_triangle_explanation.mat 
4,384 threeyoint_ estimator_fig.m 

539,206 three_point_estimator_ 1og10r.tif 
1,150,768 three_triangle_metrics.fig 
1,317,464 triangulation_explanation.fig 

3,013,894 bytes 

Directory of C:\report_CD\report\figures\04_model_correlation 

04/09/2010 10:40 AM 
04/09/2010 10:40 AM 

<DIR> 
<DIR> 
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Table 8-1. CD Directory listing 

Directory of C:\report_CD\report\figures\05_combine_3_methods 

04/09/2010 10:40 AM <DIR~ 

04/09/2010 10:40 AM <DIR~ 
0 File(s) 0 bytes 

Total Files Listed : 
81 File(s} 175,409,691 bytes 
65 Dir(s} 147,501,948,928 bytes free 

8. 2. Kriging Variance Minimization Scripts 
The following scripts were used in the kriging variance minimization (see Section 2.0). 

8.2.1. Rscriptplot linear Eit sununary.R - - -
The following R script computes the linear fit surface (Equation 1, in Section 2.1) and the related 
summary statistics given in Figure 2-3 and Table 2-1 using built-in statistical functions. 

4 

# this R script computes the best fit linear model through the freshwater 
#head data and plots some summary statistics included as figures in the 
#analysis report. 

# load in data 
6 wells<- read. table(' .. / .. /common_data/2007_well_data_for_trend.dat') 

row.names(wells) <- read.table(' .. / . . /common_data/2007_well_names.dat')$Vl 
8 names(wells) <- c('x', 'y', 'fwh','res','casing', 'flag') 

attach (wells) 
10 

#don't select SNL-6 and SNL-lS (they have -999 in res column) 
12 #and don't use redundant H-19 wells 

mask <- flag == 1 
14 wells.lm <- lm(fwh[mask]-x[mask]+y[mask]) 

summary(wells.lm) 
16 par(mfrow=c(2,2)) 

plot(wells.lm) 

8.2.2. Python script remove_one_variogram_eEEects.py 
The following Python script computes the best-fit trend surface through the dataset after 
individually removing each steel-cased well. The two outputs from this script are the effects of 
removing a well on the best-fit linear surface (see Figure 2-4) and the resulting smaller-by-one 
datasets used to compute experimental variograms via Surfer in Figure 2-6. 

import numpy as np 
2 import os 

4 modeloat = np.loadtxt(r' .. \ .. \common_data\model_domain_specs .dat ') 

6 # use midpoint of model domain for origin of surface fitting 
# to improve condition number of matrices in least-squares fitting 
xmid = (modelDat[2,0] + modeloat[l,0])/2 .0 

10 

12 

14 

16 

18 

ymid = (modeloat[2,1] + modeloat[l,l])/2.0 

fh = open(r' .. \ . . \common_data\2007_well_names.dat', 'r') 
names = [line.rstrip() for line in fh) 
fh.close() 

wellDat = np.loadtxt(r' .. \ . . \common_data\2007_well_data_for_trend .dat' ,dtype=np.float64) 

#data columns: X,Y,FWH,res,casing,flag 
# FWH :: may 2007 freshwater head 
#res :: residual computed using R 
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20 #casing :: 1~steel, o~fiberglass/pvc 
#flag:: 0= do not use in trend analysis, 2=do not use at all , 

22 # 1~ use in both trend & vanogram analysis 

24 fh = open('trend_surface_remove_one_results.csv', 'w') 

26 

28 

30 

32 

34 

36 

fh.write('well,sum squared error,condition number ,rank,RA2,A , B,C,gradient,angle\n') 

trendwells = welloat[welloat[:,Sl==l] 
trendNames = [name for (i,name) 1n enumerate(names) if wel1Dat[i,5]==1] 
ntwells = trendwells.shape[O] 
trendNames.append('base_case') 

#additional wl!lls used in van"oqram analysis, but not in trend analysis H-19b{2, 3,4, S,6,7} 
variowells • welloat[welloat[:,5~==0] 
varioNames = [name for (i,name) 1n enumerate(names) if welloat[i,5]==0] 
nvwells = variowells.shape[O] 

fori in xrange(ntwells+l): 
36 if i==ntwells or np.abs(trendwells[i,4] - 1.0) < 0.01: 

40 # make a mask that is a 77 trul! 
mask = trendwells(:-1,0] > 1.0 

42 

44 

46 

48 

so 
52 

54 

56 

58 

60 

62 

64 

66 

68 

70 

72 

74 

76 

# Sl!t the current stl!el well to falsi!! 
if i < ntwe 11 s: 

mask[i) = False 

tx = trendwells[mask,O~ - xmid 
tY = trendwells[mask,1 - ymid 
tH = trendwells[mask,2 

#using numpy recompute linl!ar trl!nd & compute residuals 
# comput£! statistics about change removing each W£!77 has on estimated surface 
#relative change in angll!, slope & offset of surface 
# write wells & residuals to file 

trendA = np.concatenate((tX[:,None],tY[:,None),np.ones((tX.shape[O],l))),axis=l) 

x,residues,rank,singulars = np.linalg.lstsq(trendA,tH) 
#residues is "squared Euclidian norm" 

cond = np.max(singulars)/np.min(singulars) 
# coefficient of det:ermination 
rsq = 1.0 - residues/np.sum((tH - np.mean(tH))**2) 
# rsq = 1 - ss_err / ss_t:ot: 

# writ:e summary of fit: as a line in fi 7£! 
fh.write(', '.join(str(z) for z in (trendNames(i],residues[O],cond,rank,rsq[O))) +', ') 
fh.write('%.7e,%.7e,' % tuple(x[0:2])) #A and B 
fh.write('%.7e.' % (x[2] - x[O)*xmid - x[1]*:t:mid,)) # C correct:ed to original coords 
fh.write(',' .join(str(z) for z in (np.sqrt(xl0]"'*2 + x[1]**2), 

np.arctan2(x[1],x[O])/np.pi*l80.0))+' \n') 

tHpred = np.dot(trendA,x) 
outdata = np.concatenate((trendwells(mask,0:2], 

tHpred(:,None],(tHpred-tH)[:,None]),axis=l) 

# write all trend data to sl!paratl! file for variogram ana lysis in Surfer 
78 np.savetxt('trend_results_'+trendNames[i]+'.dat',outdata,fmt='%.2f') 

80 fh.close() 

8.2.3. Python script krig_plus_one.py 

The following Python script drives the GSLIB kriging program kt3d. exe during the kriging 
variance minimization process for adding one well (where it is called as a program). The script 
is also imported as a library in the remove-one and remove-two kriging variance reduction 
scripts. This script imports shared_ data . py (line 8) to act as a container for storing shared 
variables, and uses the MS-DOS batch script kt3d_dri ver. bat (line 70) to manage directories 
and executables related to kt3d execution. 

import os 
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4 

6 

import threading 
from time import sleep 
import numpy as np 
from scipy.stats import 
from math import ceil 

rankdata 

a import shared_data as sh 

10 # this script is part of AP-111 
# this python script adds an observation point at points 

12 # in the model domain, each time ca77ing KT3D.exe to krig the 
#current nenvork along with this additional observation. 

14 

16 

18 

20 

22 

24 

26 

28 

30 

32 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

54 

56 

# the kriging variance is read in and some statistics are saved 
# for comparison and plotting. 

def krig(ii,jj,xx,yy,nxx,nyy,xOO,yOO,dxx,dyy,base=False,addone=True): 
"'"' write KT3D 1 nput file, ca 11 kt3d. exe 
and read in results for summarizing in giobal array.""" 

#write kt3d parameter file 
d = '%03d_%03d'% (ii,jj) 
os.popen('mkdir ' + d) 
fname = os.path.join(d,'KT3D.PAR') 
fpar = open(fname, 'w') 

fpar.write("""Parameters 
data.dat 

for KT3D\n*******************\n\nSTART OF PARAMETERS: 
\\file with data 

1 2 0 4 0 
-1.0e21 l.Oe21 
0 
xvk.dat 
1 2 0 3 
0 
kt3d.dbg 

0 

kriged.out 
%(nxx)d %(xOO)g %(dxx)g 
%(nyy)d %(yOO)g %(dyy)g 
1 0.5 1.0 
1 1 1 
0 44 
44 
40000.0 40000.0 1.0 
90.0 0.0 0.0 
1 0.0 
0 0 0 0 0 0 0 0 0 
0 
extdrift.dat 
1 
1 3.0 
3 40.0 90 .0 0.0 0.0 

7500.0 7500.0 10.0 
fpar.close() 

\\ columns for X, Y, z, var, sec var 
\\ trimming limits 
\\option: O=~rid, 1=cross, 2=jackknife 
\\file with Jackknife data 
\\ columns for x,v , z,vr and sec var 
\\debugging level: 0,1,2,3 
\\file for debu~ging output 

\\file for kr1ged output 
\\nx,xmn,xsiz 
\\ny,ymn,ysiz 

\\nz,zmn,zsiz 
\\x,y and z block discretization 
\\min, max data for kriging 
\\max per octant (0-> not used) 
\\maximum search radii 
\\angles for search ellipsoid 
\\0=SK,l=OK,2=non-st SK,3=exdrift 
\\drift: x,y,z,xx,yy,zz ,xy,xz,zy 
\\0, variable; 1, estimate trend 
\\gridded file with drift/mean 
\\ column number in gridded file 
\\nst, nugget effect 

\\it,cc,angl,ang2,ang3 
\\a._hmax, a_hmin, a_vert\n'"'" % vars()) 

58 

#write data back to f1"7e .. adding new point to end 
finput- open(os.path.join(d, 'data.dat'),'w') 
finput.write('data for kriging data+ 1 new well \n5 \nX \ nY \nfwh \nres \ncasing \n') 
finput.write(sh.data) 
if base == False and addone == True: ro 

62 

64 

#add one data point (S columns, tab delimited) 
finput.write('%8.1f\t%9.1f\t 100.00 \tl.OO\tO ' % (xx,yy)) 

finput.close() 

# run KT3D via MS-DOS batch script 
M output ; os.popen('kt3d_driver.bat ' + d) 

for line in output: 
68 pass 

failure ; output.close() 
70 if failure: 

print '*** KT3D failed *** ',ii,jj 
72 else: 

74 

76 

78 

80 

print '(%03i,%03i) '% (ii,jj), 

##read in and calculate SU!TIIT1ary statistics on kriging variance 
# output from kt3d is a vector, reshape it into a matrix 
var; np.reshape(np.loadtxt(os.path.join(d, 'kriged.out'), 

skiprows;4,usecols=(l,)),(nyy,nxx)) 

if base == True: 

82 
sh.base_case_mod; (var[mod_m[O]:mod_m[l], mod_n[O]:mod_n[l])) 
sh.base_case_wipp; (var[wipp_m(O]:wipp_m[l], wipp_n[O]:wipp_n[l]]) 
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84 

86 

88 

90 

92 

94 

96 

98 

100 

102 

104 

106 

108 

110 

112 

114 

116 

118 

120 

122 

124 

126 

128 

130 

132 

AP-111 Rev. 1 Monitoring Network Design Optimization 

# write base case kriging variance as a matrix for contouring 
np.savetxt('kriged_base_case_var_img.dat',sh.base_case_mod,fmt= '%.3f') 

var_mod = var[mod_m[O]:mod_m[l], mod_n[O):mod_n[l)] 
var_wipp = var[wipp_m[O]:wipp_m[l], wipp_n[O]:wipp_n[l]] 

#use lock when writing to global variable to prevent thread co77isions 
with threading.Lock(): 

# compute statistics for sub-block corresponding to model domain, 
#masked by the cells which are inside the area of interest 

#change in aoi-wide standard deviation 
sh.mod_results[ii,jj,O] = (sh.base_case_mod[aoimask].std() -

var_mod[aoimask].std())/ 
sh.base_case_mod[aoimask].std() 

# change in aoi-wide average 
sh.mod_results[ii,jj,l] = (np.average(sh.base_case_mod[aoimask])

np.average(var_mod[aoimask]))/ 
np.average(sh.base_case_mod[aoimask]) 

# change in aoi-wide median 
sh.mod_results[ii,jj,2] = (np.median(sh.base_case_mod[aoimask]) -

np.median(var_mod[aoimask]))/ 
np.median(sh.base_case_mod[aoimask]) 

# correlation coefficient between cases 
sh.mod_results[ii,jj ,3] = 1.0- np.corrcoef(sh.base_case_mod[aoimask].flatten(), 

var_mod[aoimask].flatten())[O,l] 

# change in max variance 
sh.mod_results(ii,jj,4] = (sh.base_case_modfaoimask].max()

var_mod[aoimask .max()) 

#same statistics for land-withdraw] boundary sub-block 
sh.wipp_results[ii,jj,O] = (sh.base_case_wipp[wipfmask].std()

var_wipp[wippmask .std())/ 
sh.base_case_wipp wippmask].std() 

sh.wipp_results[ii,jj,l] (np.average(sh .base_case_wipp[wipfmask]) -
np.average(var_wipp[wippmask ))/ 
np.average(sh.base_case_wipp wippmask)) 

sh.wipp_results[ii,jj,2] (np.median(sh.base_case_wipp[wiplmaskj)-
np.median(var_wipp[wippmask ))/ 
np.median(sh.base_case_wipp wiQpmask)) 

sh. wipp_results [i i, j j, 3] 1.0 - np. corrcoef(sh. base._case_wl ppfwi ppmask]. flatten(), 
var_wipp[wippmask].f atten())[O,l] 

sh.wipp_results[ii,jj,4] ~ (sh.base_case_wipp[wippmaskj.max() -
var_wipp[wippmask].max()) 

################################################## 
134 # common stuff that is useful for adding or removing wells from the network 

# included be low, imported elsewhere. 
136 

138 

140 

142 

144 

146 

148 

150 

# coordinates of wipp land-withdraw? boundary (McKenna 2004) AP-111, p 13 
#averaged to be a N-5 square for simple array addressing (it is nearly square anyway) 
fh = open(r' .. \ common_data\wipp_boundary.dat'J 
wipp_file = (l.rstrip() for 1 in fh] 
fh.close() 
coords = [] 

#corners listed in file in order :NE,SE, SW, NW,NE (NE repeated to close loop) 
for line in wipp_file[:-1]: 

coords.append((float(z) for z in line.split()]) 

wipp_x = ((coords[2][0) + coords(1)[0])/2.0, (coords(O][O] + coords[3][0])/2.0) 
wipp_y = ((coords[2] (1] + coords[3] (1))/2. 0, (coords(O] ( 1] + coords[1] [1)) /2.0) 

#output grid (the model domain) specifications, number of elements reduced by 
152 #a multiplier to make the run-time feasible 

mult = 4.0 
1~ fh = open(r' .. \ common_data\ model_domain_specs.dat') 

moddata = [l.rstrip() for 1 in fh] 
156 fh.cl ose() 

158 

160 

162 

#always rounds up when determining number of elements 
nx,ny = [int(ceil (float(z)/mult)) for z in moddata[O] .spl it() ] 
xO,yO = [float(z) for z in moddata[l].split()~ 
xl,yl = [float(z for z in moddata[2}.split() 
dx,dy = [float(zS*mult for z in moddata[3].sp it()] 
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164 

166 

168 

170 
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# make vectors 
x - np.array([xO + i*dx for i in range(nx))) 
y = np.array([yO + i*dy for i in range(ny))) 

Monitoring Network Design Optimization 

# check that everything adds up correctly to ril 7 the domain 
assert abs(x[-1] - x1) < dx, abs(y[-1] - y1) < dy 

#saved from mat lab, this array has 1. 00£+0 for cells inside area or interest and 
112 # 0.00£+0 for cells outside 

size = mult*100 
174 intmask = np.loadtxt(r' .. \common_data\model_cells_%(size)d_inside_totalbdry.dat'% vars()) 

aoimask = intmask > 0.99 
176 

178 

180 

182 

184 

186 

188 

190 

192 

194 

196 

198 

200 

202 

204 

print 'model domain',intmask.sum(), 'true out of',np.size(intmask) 

#make outerproduct matricies for Matlab plotting 
x = np.outer(np.ones(ny),x) 
Y = np.outer(y,np.ones(nx)) 

# indicies for this grid corresponding to the wipr lwb 
wipp_n = (int((wipp_x[O] - xO)/dx), int((wipp_x[l - xO)/dx)) 
wipp_m = (int((wipp_y(OJ - yO)/dy), int((wipp_~[l - yO)/dy)) 
sh.base_case_wipp = np.zeros((wipp_m[l]-wipp_mLO], wipp_n(l]-wipp_n[O])) 

wippmask = aoimask(wipp_m[O]:wipp_m[l], wipp_n[O]:wipp_n[l]] 
wippcheck = np.zeros(np.shape(wippmask)) 
wippcheck(wippmask) = 1.0 
print 'WIPP boundary' ,wippcheck.sum(), 'true out of',np.size(wippmask) 

# indicies corresponding to the model domain 
mod_n = (int((xO - xO)/dx), int((xO - xO)/dx) + nx) 
mod_m = (int((yO - yO)/dy), int((yO - yO)/d~) + ny) 
sh.base_case_mod = np.zeros((mod_m[l]-mod_mLO], mod_n[l]-mod_n[O])) 

format = '%. Se' 

# read observed data as one long string 
fh = open(r' .. \common_data\2007_well_data.dat', 'r') 
sh.data = fh.read().strip() #strip off ending/ beginning whitespace 
fh.close() 

#make sure dat:a rile ends in a newline 
206 if sh.data[-1] != '\n': 

208 

210 

212 

214 

216 

218 

220 

m 
224 

226 

228 

230 

232 

234 

236 

238 

240 

242 

244 

sh.data = sh . data + '\n' 

# ################################################## 
#only run from here below if called as a program (rather than 
# imported as a library) 

if _name_ == '_main_' : 

#global arrays to write result:s into 
sh.mod_results = np.ones((ny,nx,S)) 
sh.wipp_results = np.ones((ny,nx,5)) 

krig(O,O,O.O,O.O,nx,ny,x0,¥01dx,dy,base=True) 
f = open('base_stats.out', w ) 
#mean, median, std dev 
f.write(' '.join((str(x) 

f.write(' '.join([str(x) 

for x in (sh.mod_results[O,O,l],sh.mod_results[0,0,2], 
sh.mod_results[O,O,O] '\n')])) 

for x in (sh.wipp_results[O,O,li,sh.wipp_results(0,0,2], 
sh.wipp_results[O,O,O],'\n')JJ) 

f.close() 

for j in xrange(nx): 
!)ri nt ' • 
fori in xrange (nx): 

#don't do calculation if point is outside area of interest 
if aoimask[i,j] ==True: 

while True: 
# limit: the number or threads (8 processors) 
if threading.activecount() <= 8: 

threading.Thread(target=krig 
args=(i,j,xti,j],Y[i,j],nx,ny, 

xO,yO,dx,dy,Fal se)) .start() 
break 

else: 
sleep(O.Ol5) 

#wait for all t:he worker threads to finish before writing out:put 
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whi l e True: 
2% if Lhreading.acLivecounL() > 1: 

sleep(l.O) 
2~ else: 

250 

252 

254 

256 

258 

260 

break 

#write output in Matlab-friendly matrix format 
names= ('sLdev' , 'mean','median','corrcoef','max') 

for i ,name in enumerate(names): 
print 'writing', name,i 
np.saveLXL('addone_mod_results_' +name+' .dat', sh.mod_results[:,:,i],fmt=formaL) 
np.saveLxt('addone_wipp_results_' +name+ '.dat', sh.wipp_results[:,:,i],fmt=format) 

np.savetxt('x.dat' ,X,fmt=' %.1f') 
np.savetxt('Y . daL' ,Y,fmt=' %.1f') 

8.2.4. Python script shared data.py 
The following short Python script is used to allow data to be saved and shared in a common 
module (see line 8 ofkrig_plus_one .py, line 7 ofkrig_remove_one_steel.py). 

'"" ' this is j ust for putting global data in, so 
it can be seen beLween modules""" 

pass 

8.2.5. MS-DOS batch scriptkt3d_driver.bat 
The following MS-DOS batch script is called by the Python scripts (see line 70 of 
krig_plus _one. py) that drive kt3d, and is actually responsible for calling kt3d. exe, first 
creating a temporary directory and copying the executable and input files into that directory. 
This allows the scripts to be threaded and have more than one copy of kt3d running at a time. 

echo off 
rem kriging plus one driver script 
rem this batch file copies the executable into a working directory 
rem runs it (it expects a standard input filename KT3D. PAR) 
rem and deletes the executable 

6 copy /B / Y KT3D.EXE %1 
copy /A /Y response %1 

8 chdir %1 · 
KT3D.EXE < response 

10 del / F KT3D.EXE response 
chdi r .. \ 

8.2.6. MA TLAB script generate_ model_ cell_ masks. m 
The following MA TLAB script generates ASCII matrix files representing the model grid, 
indicating whether each cell is inside or outside the active MODFLOW region (relying on the 
MA TLAB built-in command inpol ygon () to do most of the work). The text files generated by 
this script are read in by krig__p1us _ one.py (line 176 of Section 8.2.1 ). 

%this Matlab script exports arrays representing whether a cell 
% from the model grid is inside or outside the area of interest 
% for use in python scripts 

clear 
LOLalbdry =l oad(' .. \common_data\toLal_boundary.dat'); 

8 %model grid (for 100x100 elements - the base size) 
grid z load(' .. \common_data\model_domain_specs .dat'); 

10 nx = grid(l, 1); ny = grid(1, 2); 
xmin = grid(2,1); ymin = grid(2,2); 
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12 xmax = qrid(3,1); ymax = qrid(3,2); 
dx = grld(4,1); dy = grld(4,2); 

14 clear grid; 

16 

18 

20 

22 

24 

4 

6 

B 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

30 

32 

34 

36 

40 

42 

44 

46 

48 

50 

for mult = 1:6 

end 

[X,Y] = meshgrid(xmin:mult*dx:xmax, ymin:mult*dy:ymax); 
% create logical mask 
INSIDE= inpolygon(X,Y,totalbdry(:,l),totalbdry(:,2)); 
%convert to real to save (Matlab can't write logical values to ASCII) 
inside = +INSIDE; 
filename= ['model_cells_',sprintf('%d',100*mult),'_inside_totalbdry.dat']; 
save('-ASCII' ,filename,'inside') 

8.2.7. Python script krig remove one steel.py - - -
The following Python script imports the main krig () routine from krig_plus_one .py (see 
Section 8.2.1), but instead of adding more locations andre-kriging, a single steel-cased well is 
removed from the existing dataset and the remaining set is re-kriged. 

import sys 
import numpy as np 

#most of the functionality is defined in krig_plus_one; import to re-use code 
sys.path.append(r' . . \kriging_add_well') 
import krig_plus_one as k 
import shared_data as shared 

#this python script removes an observation point, each time calling 
# KT)D.exe to krig the rema in ing network 

fh = open(r' .. \common_data\2007_well_names.dat','r') 
names = [line.rstrip() for line in fh] 
fh.close() 

# fifth column is casing type (l=steel, O=fiberf!lass) 
fh = open(r' .. \common_data\2007_well_data.dat', r') 
wells= [line.rstrip().split() for line in fh] 
fh.close() 

shared.mod_results = np.zeros((len(wells)+l,1 ,5)) 
shared.wipp_results = np.zeros((len(wells)+l,l,S)) 

# base case, for computing percentage change 
shared.data = '\n' .join('\t'.join(w) for win wells) 
print 'base_case', 
k.krig(len(wells),O,O.O,O.O,k.knx,k.kny,k.kxO,k.kyO,k.dx,k.dy,base=True,addone=False) 

fm = open('model_results_one .dat', 'w') 
fw = open('wipp_resul ts_one.dat', 'w') 

stnames = (] 

#remove one steel cased well 
for i,well i n enumerate(wells): 

if int(well[4]) == 1: 
stnames.append(names[iJ) 

#make a copy and delete current well from copy 
cwells = list(wells) 
del cwells [i ] 
shared.data = '\n' .join(' \t ' .join(w) for win cwells) 

print names[i], 
k.kriq(i,O,O.O,O.O ,k. knx,k.kny,k.kxO,k.kyO,k.dx,k.dy,base=False,addone=False) 
fm.wnte(', '.join([str(x) for x in shared.mod_results[i ,0, :]])) 
fm.write(' , • + names[i] + '\n') 
fw.write(', '.join([str(x) for x in shared.wipp_results[i ,0,: ]])) 
fw.write(', '+ names[i] + '\n ') 

fw.close() 
52 fm.close() 
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8.2.8. Python script krig_remove_two_steel.py 
The following Python script is analogous to that in Section 8.2.6, except a list of most-likely-to
be-removed steel-cased wells are first removed before removing a second steel-cased wells and 
re-kriging the results. The main functionality of this routine is imported from the Python script 
krig_plus_one .py (see Section 8.2.1). 

import sys 
import numpy as np 

#most of the functionality is defined in krig_plus_one; imf)Ort to re-use code 
sys.path.append(r' .. \kriging_add_well') 
import krig_plus_one as k 
import shared_data as shared 

#this python script removes an observation point, each time calling 
10 # KT3D.exe to krig the remaining network 

12 fh = open(r' .. \common_data\2007_wel l_names.dat', 'r') 
names= [line.rstrip() for line in fh] 

14 fh.close() 

16 # fourth column is casing type (l=steel, O=fiberglass) 
fh = open(r' . . \common_data\2007_well_data.dat', ' r') 

18 wells= [line.rstrip().split:() for line in fh] 
fh.close() 

20 
#perform the "remove one well" analysis for the networks modulo the 

22 # following "likely to not be replaced" wells 
firstWell = [ ' WIPP-25', 'WIPP-13', 'H-12', 'H-7b1'] 

24 

26 
shared.mod_result:s = np.zeros((len(wells)+1,1,S)) 
shared.wipp_result:s = np.zeros((len(wells)+1,1,5)) 

#same base-case used throu~hout to allow comparison 
shared.data = '\n'.join('\t .join(w) for win wells) 

28 

30 print 'base case', 
k.krig(len(wells),O,O.O,O.O,k.knx,k.kny,k.kxO,k.kyO,k.dx,k.dy,base=True,addone=False) 

32 

34 

36 

38 

40 

42 

46 

48 

50 

52 

54 

56 

58 

60 

62 

64 

66 

fm = open('model_results_two.dat', 'w') 
fw = open('wipp_results_two.dat', 'w') 

stnames = (] 

# remove one of the t=irst steel cased wells 
for first in firstwell: 

# find index in list 
ifirst = narnes.index(first) 

# make a local copy of we 77 7 i st 
cwells = list(wells) 

# remove first steel well 
del cwells[ifirst] 

#cycle through remaining steel wells 
for i ,well in enumerate(wells): 

if i nt(well (4]) == 1: 
if i fi rst ! = i : 

stnames.append(names[i]) 

#make another copy of list, removing second wel 1 
ccwells = list(cwells) 
del ccwells[i] 

# collapse hack into string 
shared.data = '\n'.join(' \t' .joi n(w) for win ccwells) 

print names[ifirst),names[i], 
k.kri~(i,O,O.O,O.O,k.knx,k.kny,k.kxO,k.kyO ,k .dx,k.dy,baseaFalse,addone=False) 
fm.wrlte(', '. join([str(x) for x in shared.mod_results[i ,0, :]))+', ') 
fm.write(', • .join((names[ifirst)

1
names[i])) + '\n') 

fw.write(', '.Joi n([str(x) for x 1n shared.wipp_results[i ,0, :)))+' , ') 

Page 102 of 133 



AP-111 Rev. 1 Monitoring Network Design Optimization 

66 fw.write(', '.join((names[ifirst] ,names[i])) + '\n') 

70 

4 

6 

6 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

30 

32 

34 

36 

38 

fw.close() 
fm.close() 

8. 3. Triangle Metric Maximization Scripts 
The following scripts were used in the local gradient estimation or triangle metric maximization 
portion of the analysis (see Section 3.0). 

8.3.1. MATLABscripttriangles_add one.m 
The following MATLAB script computes and plots figures related to the triangle interior angle 
ratio metric. Each location in the model domain is added to the current network and the statistics 
are re-computed. 

clear 
%this Matlab script asses the benerit of adding a new well, where 
% locations on the MODFLOW model grid are used as potential locations. 
% This approach 1"s geometry-based only; 

% the ratio min(angle)/max(angle) is used as a metric for the "quality" of 
%a triangle. More equilateral (ratio=l) triangles would be better. 

addpath ' .. \common_programs\' 
wells= load(' .. \common_data\2007_well_data_for_trian~les.dat'); 
margin= load(' .. \common_data\composite_23_margin.dat ); 
noflow = load(' .. \common_data\no_flow_boundary.dat'); 
totalbdry = load(' .. \common_data\total_boundary.dat'); 
WIPP = load(' .. \common_data\wipp_boundary.dat'J; 

%default qhull options, except QbB, which scales domain to unit box (since 
% UTM coordinates are numerically large and can lead to significant 
% roundoff error) 
triopts = {'Qt','Qbs', 'Qc', 'Qz'}; 

x t=we 11 s ( : , 1) ; 
yt=wells(:,2); 
nw = size(xt,l); 

%model grid 
grid= load(' .. \common_data\model_domain_specs.dat'); 
nx = grid(l,l); ny = grid(1,2); 
xmin = 9rid(2,l); ymin = ~rid(2,2); 
dx = grld(4,1); dy = gr1d(4,2); 
clear grid; 

(X,Y] = meshgrid(linspace(xmin,xmin+nx*dx,nx), 
1inspace(ymin,ymin+ny*dy,ny)); 

o = numel(X); 

INSIDE = reshape(inpolygon(X, Y, totalbdry(:, 1), totalbdry(:, 2)) ,o, 1); 
INSIOE(D+l) = 1; 

%observation points in a long x y vector 
~ Z(l:D,1:2) = [reshape(X,D,l),reshape(Y,D,l)]; 

42 Q = zeros(D, 5); 
numt = zeros(D,l); 

for jj=l:D+l 
46 

%only points between no-flow and h2/h3 halite boundaries are 
48 %candidate sites, skip the others 

if INSIDE(jj) 
50 

52 

54 

56 

58 

if jj==D+l 
x=xt; 
y=yt; 

else 
x = [xt; ZC11,1)]; 
y = [yt; Z(]J,2)]; 

end 
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tri = delaunay(x,y,tri opts); 

nt = size(tri,l); 
62" geom = zeros(size(tri,l),7); %3 sides, 3 angles, area, # pts inside 

64 

66 

68 

70 

72 

74 

76 

78 

80 

%calculate geometric things related to triangles 
% lengths rrom Pythagorean theorem 
%angles rrom cosine law 
%area rrom Matlab built-in rcn 

% length or side a (2->3) 
geom(l:nt!l) = sqrt((x(~ri(:,3)) - x(tri(:,2))) .A2 + 

(y(trl(: , 3))- y(trl(:,2))).A2); 
% length of side b (3->1) 
geom(l:nt,2) = sqrt((x(tri(:,l))- x(tri(:,3))).A2 + 

(y(tri(:,l)) - y(tri(:,3))).A2); 
% length of side c (1->2) 
geom(l:nt,3) = sqrt((x(tri(:,2))- x(tri(:,l))).A2 + 

(y(tri(:,2)) - y(tri(:,l))),A2); 

%angle 1 between sides b & c in radians 
geom(l:nt,4) = acos((sum(geom(: ,2 :3).A2,2)- geom(:,l).A2)./ ... 

(2.0*prod(geom(:,2:3),2))); 
%angle 2 between sides a & c in radians 82 

84 
geom(l:nt,S) = acos((sum(geom(:,1:2:3).A2,2)- geom(:,2).A2)./ .. . 

(2.0*prod(geom(:,1:2:3),2))); 
%angle 3 between sides b & a in radians 

86 

88 

90 

92 

94 

96 

98 

100 

102 

104 

geom(l:nt,6) = acos((sum(geom(:,1:2).A2,2)- geom(:,3) .A2)./ 
(2.0*prod(geom(:,l:2),2))); 

%area of triangle - use MATLAB built-in function 
geom(l:nt,7) = polyarea(x(tri(:,1:3)),y(tri(:,1:3)) ,2) ; 

% compute triangle compan'son criterias 
ang_ratio = min(geom(: , 4:6),[],2)./max(geom(:,4:6),[], 2) ; 

% area-weighted angle ratio 
Q(jj,l) = sum(ang_ratio(:).*geom(:,7))/(nt*sum(geom(l:nt,7))); 

%non-weighted angle ratio average 
Q(jj,2) = sum(ang_ratio( :))/nt; 

%area -weighted angle ratio median 
Q(jj,3) = median(ang_ratio(:).*geom(;,7))/sum(geom(l:nt,7)); 
numt(jj) = nt; 

% mean triangle area 
100 Q(jj,4) = sum(geom(:,7))/nt; 

108 %median triangle area 
Q(jj,S) = median(geom(:,7)); 

110 end 
end 

112 
.%' reset: values outside area or interest to not-a-number 

114 %so they are not plotted. 

116 % save results for use in fina l 3-way combination of results 
out= reshape(squeeze((Q(l:end-1,1)-Q(D+l,l))./Q(D+l,l)),ny,nx); 

118 out(-INSIDE(l:end-1)) = -999; 
save('triangles_add_one_mean.dat', 'out', '-ASCII'); 

1~ out= reshape(squeeze((Q(l:end-1,3)-Q(D+l,3))./Q(D+l,3)),ny,nx); 
out(-INSIDE(l:end-1)) = -999; 

122 save('triangles_add_one_median.dat', 'out' , ' -ASCII'); 
clear out; 

124 

126 

128 

130 

132 

134 

136 

138 

Q(-INSIDE(l:end-l),l:e.nd) =NaN; 
numt(-INSIDE(l:end-1)) = NaN; 

scrnsz = get(O, 'screenSize'); 

%%plot results 
fi;~ure() 
cell(max(numt)-min(numt)) 
contourf(X,Y,reshape(numt(l:D),ny,nx),3); 
colorbar; 
daspect([l,l,l]); 
hold on 
tri = delaunay(xt,yt,triopts); 
triplot(tri,xt

1
yt , 'g' , 'Linewidth',O.S); 

plot(xt,yt, 'or , 'Linewidth' ,2) 
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plot~margin(:,l),margin(:,2), '-m','Linewidth',2) 
plot noflow(:,1),noflow(: 12) 1 ';-~', '~ine~idth',2) plot WIPP(:,1),WIPP(:,2), -k , L1neW1dth ,1.5) 

. xlabel('NAD27 UTM x zone 13 [m]', 'Fontsize',14) 
ylabel('NAD27 UTM y zone 13 [m]', 'Fontsize' ,14) 
title('Total number of triangles in network') 
%measured from inside of figure window (no borders or toolbars included) 
%position -> [left, bottom, width, height] 
set(gcf, 'Position',[10,50,(scrnsz(4)-120)*0.95,scrnsz(4)-120]) 
%make file printed at: screen size, rather than bad default 
set(gcf, 'PaperPositionMode', 'auto'); 
print('-dmeta', 'triangles_addl_total_number.emf') 

type2 = {'scaled_mean_angle', 'unscaled_mean_an9le', 'median_angle', 'mean_area', 'median_area'}; 
cblab ={'%\Delta area-weighted mean angle rat1o', •.. 

'%\Delta mean an9le ratio', ... 
'%\Delta area-we1ghted median angle ratio', .•. 
'%\Delta mean triangle area', '%\Delta median triangle area'}; 

tXt :: { 'a I r f 1 f I b I t I I I I 1 ' I 1} j 

white = 0.0; 
for ii=l:S 

elf; 
data= s~ueeze((Q(1:D,ii) - Q(D+l,ii))./Q(D+l,ii)); 
contourf X,Y,reshape(data,ny,nx) , 20); 
colormap redwhitemap(data,white)); 
cb = colorbar; 
set(get(cb, 'ylabel'), 'string',cblab{ii}, 'Fontsize',14); 
daspect([1,1,1]); 
hold on 
tri = delaunay(xt,¥t,triopts); 
triplot(tri,xt,yt, g', 'Linewidth',2) 
plot(xt,yt, 'or', 'Linewidth',2) 
plot(margin(:,1),margin(:,2) , ;-m•1 ·~i~ewi~th' 1 2) plot(noflo~(:,1),nof:ow(: 1 2) 1 ;-~, ~1ne~1dth ,2) 
plot(WIPP(.,1),WIPP(.,2), -k, L1neW1dth ,1.5) 
xlabel('NAD27 UTM x zone 13 [m]', 'Fontsize',14) 
ylabel('NAD27 UTM Y zone 13 [m]', 'Fontsize',14) 
set(gcf, 'Position ' , [10,50,(scrnsz(4)-120)*0.85,scrnsz(4)-120]) 
set(gcf, 'PaperPositionMode', 'auto'); 
text(6.05E5,3.594E6,txt{ii}, 'FontSize',24, 'Fontweight', 'bold'); 
brighten(0 . 5) · 
print('-dmeta1, ['triangles_addl_',type2{ii}, '.emf']) 

end 

8.3.2. MA TLAB function redwhi temap. m 

The following MATLAB script is a function for computing the red-white-blue color maps used 
in the plotting of figures in this section; see line 161 of triangles_add_one. min section 
8.3.1. 

function [ map ) = redwhitemap( data, white ) 
%R£0WHITEMAP create a specific color map from 
% blue = min to red=max with wite at: a specific number 

mindata = min(min(data)); 
6 max data z max(max(data)); 

a nlevels = 64; 

10 map = zeros(nlevels, 3); 

12 if mindata >=white 
%** all data will be colored red (no blue or white) 

14 
mindata = white; 

16 
% compute color at midpoint of each bin, rather than at max or min 

18 xn = mindata + (O.S:l.O:(nlevels-O.S))*(maxdata- mindata)/nlevels; 

20 

22 

24 

% white -> red 
map(xn >= white,l~ = 1: %red 
map(xn >= white,2 = (maxdata - xn(xn >= white))/(maxdata- white); 
map(xn >= white,3 = map(xn >= white , 2); %blue 

26 e 1 sei f max data <= white 

% green 
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2B 

30 

% **all data will be colored blue (no red or white) 

maxdata = white; 

% compute color at midpoint of each bin, rather than at max or min 
32 xn = mindata + (0 . 5:1.0:(nlevels-O.S))*(maxdata - mindata)/nlevels; 

34 % blue -> white 
map(xn < white, 1) =· (xn (xn < white) - mi ndata)/(whi te - mi ndata); 
map(xn < white,2) = map(xn < white,1); %green 

% red channel 
36 

map(xn < white,3) = 1; %blue 
38 

else 
40 % ...,. data wi 77 be blue, red, and white 

42 % compute color at midpoint of each bin, rather than at max or min 
xn = mindata + (0.5:1.0:(nlevels-O.S))*(maxdata- mindata)/nlevels; 

44 
%blue -> white 

46 map(xn < white , 1) = (xn(xn <white) - mindata)/(white- mindata); 
map(xn < white,2) = map(xn < white,1); %green 

% red channel 

48 

50 

52 

54 
end 

map(xn < white,3) = 1; %blue 

% white -> red 
map(xn >= white,1) = 1; %red 
map(xn >= white,2) - (maxdata - xn(xn >= white))/(maxdata -white); 
map(xn >= white,3) = map(xn >= white,2); %blue 

% green 

56 end 

8.3.3. MATLAB script triangles_remove_one.m 
The following MATLAB script computes and plots the triangle interior angle ratio metric after 
individually removing each of the steel-cased wells from the network. 

clear 
%This matlab script looks at the effects that removing one of the 
%steel-cased (without replacement) would have on the estimation of the 

4 % gradient , using linear interpolation across Delauny triangles as the 
% estimator. 

6 

8 

tO 

12 

t4 

16 

18 

20 

22 

24 

26 

28 

%Load data 
addpath ' .. \ common_programs\ '; 

% wel 7 datat (x,y, fwh, res, casing t:ype) 
wells= load(' .. \common_data\2007_well_data_for_triangles.dat'); 
names= textread(' .• \common_data\ 2007_well_names_for_triangl es.dat', '%s'); 

%the majority of t:his analysis should be done wit:hout: SNL -6 and SNL-15, 
.%"but some figures in t:ext use them for comparison 
RHmask =wel ls(: , 4) > -990; .%" exclude SNL-6 and SNL-15 
wells= wells(RHmask,:); 
names= names(RHrnask,:); 
.%" RHmask = ones(size(wells,1),1); 

margin= load( ' .. \ common_data\compos i te_23_margin.dat'); 
noflow = load(' .. \common_data\no_flow_boundary.dat'); 
total bdry =load(' .. \common_data\ total_boundary.dat'); 
wipp = l oad(' .. \ common_data\wipp_boundary. dat'J; 

nearwipp = [m~n(w~pp(: ,1))-750.0, max(w1pp( : ,1))+750.0j ... 
m1n(w1pp(:, 2))-750.0,max(w1pp(:,2))+750.0 ; 

%wells that make a convex hull around the dataset of all wells 
30 hull = convhul l(wells(:,1),wells(:,2)); 

32 

34 

36 

38 

s~eelwel l s = we1 ls(we1 1s ~:,5~==1,1:3); 
f1berwell s = wells(wells :,5 ==0~1:3); 
stnames = {names{wel ls :,5 ==lJ}; 

% fifth column indicates casing t:ype 

%wells on the hull that are also steel -cased 
j-1· 
f~r'i=1:size(steelwells,l) 

for k=1:size(hull,1) 
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if sqrt((steelwells(i,1)- wells(hull(k),1))A2 + ... 
(steelwells(i,2) wells(hull(k),2))A2) < 1 

sthull (j) -= i; 

end 
j-=j+1; 

end 
end 

xt-=Well s(: ,1): 
yt-=well s(:, 2); 
ht-wells(:, 3); 
nw = size(xt,1)· 
nst = size(steeiwells,1); 
Q = zeros(nst+1,3); 

%calcula tion grid (not MODFLOW grid) is minimal grid which includes 
%convex hu77 around data 
xmin = min(xt); ymin = min(yt); 
xmax • max(xt); ymax = max(yt); 
dx -= 100.0; dy = 100.0; %note: using lOOxlOO is slow. 

[X,Y] 7 meshgrid(xmin:dx:xmax, ymin:dy:ymax); 
nx = s1ze(x,2); 
ny-= size(X ,1); 

INSIDE= inpolygon(X,Y,totalbdry(:,1),totalbdry(:,2)); 

npts-= numel(X); 

% direction and magnitude of gradient in each ce 77, for 
70 %scenario of removing each steel-casing we77 +base case 

72 GRAD -= zeros(npts,nst+1,2); 

74 %effects of removing one steel-casing we77 + base case for comparison 
for j j-=1: nst+1 

76 

78 

80 

82 

84 

86 

88 

90 

92 

94 

96 

98 

100 

102 

104 

106 

108 

110 

112 

114 

116 

118 

if jj < nst+1 

else 

% set of x,y, h without steel casing we77 jj 
x-= ffiberwells~:,1);steelwells(1:~j-1,1);steelwells(jj+l:nst,1~~ 
y = fiberwells :,2);steelwe11s(1:~j-1,2);stee1we1ls(j~+l:nst,2 
h-= fiberwel l s :,3);steelwells(1:JJ-1,3);steelwells(JJ+l:nst,3 

end 

x= xt; 
y-=yt; 
h-=ht; 

tri = delaunay(x,y); 
nt = size(tri,l); 

D = zeros(size(tri,1),1); 
coeff = zeros~s1ze(tr1,1),4~; 
grad = zeros s1ze(tn ,1), 2 ; %angle and magnitide of hydraulic gradient 
geom = zeros size(tri,1),8 ; .~ 3 sides, 3 angles, area, # pts inside 

% compute equation for line through 3 points 
%value of determinant used in denominator of Cramer's rule 
D(1:nt) = x(tri(:,l)).*y(tri(:,2)) + x(tri(:,2)).*y(tri(:,3)) + ... 

y(tr~(:,l)).*x(tr~(:,3)) - x(tr~(:,3)).*y(tr~(:,2))- .•. 
x(tn(:,l)).*y(tn(:,3))- x(tn(:,2)).*y(tn(:,l)); 

%a (coefficient on x) 
coeff(l:':lt:l) = fh~tr1C;,1~~·*y(tri~:!2)) +*y~tr~~:,l)).:h(tri(:,3)) + .•. 

h(tr1(.,2)). y tr1(.,3 - h(trl(.,3)). y tr1 .,2)) .. . 
h(tri(:,2)).*y tri(:,l - h(tri(:,l)).*y tri :,3)))./D; 

% b (coefficient on y) 
coeff(1:~t:2) = sx(tr~~:·1)~. 9h(tri(::2)) +*h(tr1<;.1)).:x(tri(:,3)) + ... 

x(tn(.,2)). h(tn .,3) - x(tn(.,3)). h(tn(.,2)) ... 
x(tri(:,2)).*h(tri :,1) - x(tri(:,1)).*h(tri(:,3)))./D; 

% c (constant coefficient) 
coeff(1:~t,3) = £xCtr1(:,1)~.;y(tri~:,2)).*h(tri(:,3)) 

y(tn(:,1)). h(tn(:,2). x(tn :,3)) + .•• 
x~tr1C;.2)).;y(tr1~:·3~ .:h(tr1 :,1)l- .. . 
x tn~.,3)) . y~tn .,2 ). h(tn(.,1) - .. . 
x tri :,2)).*y tri :,1 ).*h(tri(:,3) - .. . 
x tri : ,1)). *y tri (:, 3)). *h(tri(:, 2) ) ./D; 

+ ... 

120 %compute angle and magnitude of hydraulic gradient 
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138 

140 

142 

144 

146 

148 

150 

152 

154 

156 

158 

160 

16:> 
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grad(l:nt,l) = atan2(coeff(:,2),coeff(:,l)); 
grad(l:nt , 2) = sqrt(sum(coeff(:,l:2).A2,2)); 

%map results from "vector" triangles to -"raster" grid 
for kk=l:nt 

end 

%result is a logical vector, indicating if the cell is in (T) or 
% out (F) side this current triangle 
IN= reshape(inpolygon(X,Y,x(tri(kk,l:3)),y(tri(kk,l:3))),npts,l); 

% sum(IN) = number of cells inside the triangle 
% ones(sum(IN))*kk =column vector of the counter kk 
% coeff( ... ,1:2) = x & y gradient repeated for every cell inside 
% that triangle, copied to correct locations in GRAD 

GRAD(IN,jj,l:2) = coeff(ones(sum(IN),l)*kk,l:2); 

%calculate geomet:ric t:hings related to t:riangles 
% 1 engths from Pythagorean theorem 
% angles from cosine law 
% area from Matlab built-in fen 

% length of side a (2->3) 
geom(l:nt 1 1~ = sqrt((x(~r~(:,3))- ~Ctri(:,2))) .A 2 + 

(y(tr1(.,3))- y(tr1(.,2))).A2), 
% length of side b (3->1) 
geom(l:nt,2) = sqrt((x(tri( :,1) )- x(tri(:,3))).A2 + 

(y(tri(: ,1))- y(tri(:,3))).A2); 
% length of s1"de c (1->2) 
geom(l:nt,3) = sqrt((x(tri(:,2))- x(tri(:,1))).A2 + 

(y(tri( : ,2)) - y(tri(:,1))),A2); 

% angle 1 between sides b & c in radians 
geom(l:nt,4) = acos((sum(geom(:,2:3).A2,2)- geom(:,1).A2)./ ... 

(2 .0*prod(geom(:,2:3),2))); 
% angle 2 between sides a & c in radians 
geom(1:nt,S) = acos((sum(geom(:,l:2:3).A2,2) - geom(:,2).A2)./ ... 

(2.0*prod(geom(:,1:2:3),2))); 
% angle 3 between sides b & a in radians 
geom(l:nt,6) = acos((sum(geom(:,l:2).A2,2)- geom(:,3).A2)./ 

(2.0*prod(geom(:,1:2),2))); 

% area of triangle - use MATLAB built-in function 
1~ geom(1:nt,7) = polyarea(x(tri(:,l:3)),y(tri(:,1:3)),2); 

166 % compute goodness triangle criteria 
ang_ratio- min(geom(:,4:6),(],2)./max(geom(:,4:6),[),2); 

168 
%area-weighted mean angle ratio 

170 Q(jj,l) = sum(ang_ratio(:).*geom(:,7))/(nt*sum(geom(l:nt,7))); 

172 %area-weighted median angle ratio 
Q(jj,2) = median(ang_ratio(:).*geom(:,7))/sum(geom(l:nt,7)); 

174 

176 

178 

ISO 

182 

184 

188 

190 

192 

194 

196 

198 

200 

end 

-~median triangle area 
Q(jj,3) = median(geom(:,7)); 

if sum(RHmask) == 44 
%plot figures showing distribution of metrics for 2007 culebra network 
fi9ure(); 
trlsurf(tri,x,y,ones(size(x),l),logl0(geom(:,7))); 
view(2) 
axis(' image ' ) 
xlabel('NAD27 UTM X zone 13 [m]', 'Fontsize' , l2) 
ylabel('NAD27 UTM Y zone 13 [m]','Fontsize',12) 
cb "' colorbar· 
set(get(cb, 'yiabel '),'string', 'lo~_{lO}(trian9le area (mA2])', 'Fontsize',l2); 
text(6.06E5,3.593E6, 'a', 'Fontsize ,20, 'FontWe1ght', 'bold') 
brighten(0 .25); 
print(' -dmeta', 'triangles_2007_network_logl0_area.emf') 

trisurf(tri,x,y,ones(size(x),l),ang_ratio); 
view(2) 
axis(' image') 
xlabel('NAD27 UTM X zone 13 [m]', 'Fontsize',l2) 
ylabel('NAD27 UTM Y zone 13 [m]', 'Fontsize',l2) 
cb = colorbar; 
set(get(cb, 'ylabel') 1 'string', 'interior angle ratio', 'FontSize',l2); 
text(6.06E S, 3.593E6, b ' , 'Fontsize',20, 'Fontweight', 'bold') 
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~2 brighten(0.25); 
print('-dmeta' ,'triangles_2007_network_angratio_area.emf') 

~4 

206 

~8 

210 

212 

214 

216 

218 

220 

226 

228 

230 

232 

234 

236 

238 

240 

242 

244 

246 

248 

250 

252 

254 

258 

260 

262 

264 

266 

2S8 

270 

272 

274 

276 

278 

280 

trisurf(tri,x,y,ones(size(x),1),1og10(grad(:,2))); 
view(2) 
axis('image') · 
xlabel('NAD27 UTM X zone 13 (m]','Fontsize',12) 
ylabel('NAD27 UTM Y zone 13 (m]', 'FontSize',12) 
cb = colorbar; 
set(get(cb, 'ylabel'), 'string', 'lo~_{10}(gradient ma~nitude)', 'Fontsize',12); 
text(6.06E5,3.593E6, 'c', 'Fontsize ,20, 'Fontweight', bold') 
brighten(0.25); 
print('-dmeta', 'triangles_2007_network_gradmag_area.emf') 

figure() 
subplot(131) 

~~~&~~c~t~~~{~~~ct~~~~g~~-~~~~ot~~~j)') 
ylabel('interior angle ratio') 
axis((5,8,0,1p 
text(7.5,0.9, a' ,'Fontsize',22, 'Fontweight', 'bold') 
subplot(l32) 
plot(lo~10(grad(:,2)),ang_ratio, '+') 
xlabel( log_{10}(gradient ma9nitude)') 
ylabel('interior angle ratio) 
axis([-5,0,0,11) 
text(-0.6,0 . 9, b', 'Fontsize',22, 'Fontweight','bold') 
subplot(l33) 
plot(lo~10(grad(:,2)),log10(geom(:,7)), '*') 
ylabel( log_{10}(triangle area [mA2))') 
xlabel('log_{10}(gradient magnitude)') 
axis([-5,0,5,81) 
text(-0.6,7.7, c','FontSize',22, 'FontWeight','bold') 
print ('-dmeta', 'scatter_plots_2007_network_metrics .emf') 

fi9u re() 
tr1plot(tri,x,y) 
axis(' image') 
hold on 
plot(fiberwells(:,1),fiberwells(:,2), 'bs', 

'MarkerSize', 6, ' MarkerFaceColor', 'b'); 
plot ( (stee lwell s (1: i -1,1); steelwell s(i +1: nst, 1)], . . . 

[steelwells(1:i-1,2);steelwells(i+1:nst,2)], 'ro', 
'Markersize',6,'MarkerFacecolor', 'r'); 

plot(marginC; ,1) ,margin(: ,2),: -m' 1 '~ic:te\>li~th' 1 2);. plot(n~flow(.,1)!noflow(. 1 2) 1 ~-~ , ~1ne~1dth ,2), 
P1ot(wlpp(:,1),\Y1PP(:,2), -k, L1neW1dth ,2); 
m1dx = sum(x(trl(:,1:3)),2)/3.0; 
midy = sum(y(tri(:,1:3)),2)/3.0; 
quiver(midx,midy,-coeff(:i1),-coeff(:,2),2 . 5, 'k', 'Linewidth',2) 
xlabel('NAD27 UTM x zone 3 (m]', 'Fontsize',12) 
ylabe1('NAD27 UTM Y zone 13 (m)','Fontsize',12) 
text(6.06E5,3.594E6,'a', 'FontSize',22,'FontWeight','bold') 
print('-dmeta ', 'vector_plots_2007_network.emf') 

else 
%plot Figures showing distribution or metrics ror 2007 culebra network (no SNL-6 or SNL-lS) 
fi9ure(); 
trlsurf(tri,x,y,ones(size(x),l),loglO(geom(:,7))); 
view(2) 
axis(' image') 
xlabel('NAD27 UTM x zone 13 (m]','Fontsize',12) 
ylabel('NAD27 UTM Y zone 13 [m]', 'Fontsize',12) 
cb = colorbar; 
set(get(cb, 'ylabel'), 'string', 'lo~_{lO}(trian9le area [mA2])' , 'Fontsize',12); 
text(6.06E5,3.593E6, 'a ','FontSize ,20,'FontWelght','bold') 
bright:en(O. 25); 
print('-dmeta', 'triangles_noSNL15-6_nen~rk_loglO_area. emf ') 

trisurf(t:ri,x,y,ones(size(x),1),ang_ratio); 
view(2) 
axis(' image') 
xlabel('NA027 UTM x zone 13 [m]', 'Fontsize',12) 
ylabel('NAD27 UTM Y Zone 13 (m]','Fontsize',12) 
cb = colorbar; 
set(get(cb, 'ylabel') 1 ' string', 'interior angle ratio', 'Fontsize' ,12); 
text(6 .06E5,3 . 593E6, b' , ' Fontsize',20, 'FontWeight', 'bold') 
brighten(O. 25); 
print(' -dmeta', 'triangles_noSNL15-6_network_angratio_area.emf') 

tri surf(tri, x, y, ones(si ze(x) , 1), 1 oglO(grad(:, 2))); 
282 vi ew(2) 
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284 

286 

axis(' image') 
xlabel('NAD27 UTM x zone 13 [m]','Fontsize',12) 
ylabel('NAD27 UTM Y zone 13 [m]','Fontsize',12) 
cb = colorbar; 

288 

290 

set(get(cb,'ylabel'),'string','lo~_{10}(gradient ma~nitude)', 'Fontsize',12); 
text(6.06ES,3.593E6,'c' ,'Fontsize ,20,'Fontweight', bold') 
brighten(0.25); 

292 

294 

296 

298 

300 

302 

304 

306 

308 

310 

312 

314 

316 

318 

320 

322 

324 

326 

328 

330 

332 end 

print('-dmeta', 'triangles_noSNL15-6_network_gradmag_area.emf') 

figure() 
subplot(131) 
plot(lo~10(geom(:,7)),ang_ratio, 'o') 
xlabel( log_{10}(triangle area [mA2] ) ') 
ylabel('interior angle ratio') 
axis([5,8,0,1]) 
text(7.5,0.9, 'a', 'Fontsize',22, 'Fontweight ' , 'bold') 
subplot(l32) 
plot(lo~10(grad(:,2)),ang_ratio,'+') 
xlabel( log_{10}(gradient ma~nitude)') 
ylabel('interior angle ratio) 
axis([-5,0,0,11) 
text(-0.6,0.9, b ' , 'Fontsize' , 22,'FontWeight', 'bold') 
subplot(133) 
plot(lo~10(grad(:,2)),log10(geom(:,7)), '*') 
ylabel( log_{10}(triangle area [mA2])') 
xlabel('log_{10}(gradient magnitude)') 
axis([-5,0,5,81) 
text(-0.6,7.7, c','Fontsize' ,22, 'Fontweight', 'bold') 
print('-dmeta', 'scatter_plots_noSNL15-6_network_metrics.emf') 

fi9ure() 
trlplot(tri,x,y) 
axis(' image') 
hold on 
plot(fiberwells(:,1),fiberwells(:,2), ' bs', 

'Markersize',6,'MarkerFacecolor ' , 'b'); 
plot([steelwells(l:i-1,1);steelwells(i+l:nst,l)], ... 

[steelwells(1:i-1,2);steelwells(i+l:nst,2)] , 'ro', 
'MarkerSize' , 6, 'MarkerFacecolor' , 'r'); 

plot(margin(:,1),margin(:,2), '-m', 'Linewidth',2); 
plot(n9fl01~(: ,1) 1 nof~ow(: 12) 1 '~-~·, · ~ ine";'Jidt~', 2); 
plot(wlpp(.,l),wlpp(.,2), -k , L1new1dth ,2), 
m~dx = sum(x(tr~(:,l:3)),2)/3.0; 
m1dy = sum(y(trl(:,l:3)),2)/3.0; 
quiver(midx,midy,-coeff(:,l)~-coeff(:, 2),0.5, 'k', 'Linewidth',2) 
xlabel('NAD27 UTM X zone 13 Lm]', 'Fontsize',12) 
ylabel('NAD27 UTM Y zone 13 [m]', 'FontSize',12) 
text(6.06ES,3 . 594E6, 'b', 'Fontsize', 22, 'Fontweight', 'bold') 
print('-dmeta', 'vector_plots_noSNL15-6_network.emf') 

334 % save results to file fo r making tables 
s t names 

3~ out = abs(lOO.O*(Q(l:nst,1:3)-Q(ones(nst,l)*(nst+l),l:3))./Q(ones(nst,l)*(nst+l), l :3) ) ; 
save('triangl es_remove_one_wel l .dat ' , 'out ' , '-ASCII'); 

338 
f i gure() 

~ scrns z = get(O, 'screensize'); 

342 % change in mean interior angle- ratio of network 
f i gureD 

~ yl ab ={'%\Delta in area-weighted mean angle ratio', ..• 
'%\Del ta in area-weigh t ed median angle ratio', 

346 ' %\Del t a i n median triangle area '}; 

348 fname = {'mean_angl e', 'medi an_angle', 'median_a rea'}; 

350 

352 

354 

356 

358 

~ 

362 

for i =l: 3 
elf 
tmp=abs(lOO.O*(Q(l:nst,i)-Q(nst+l,i))./Q(nst+1,i)); 
bar(l:nst,tmp, 'r'); 
hold on; 
tmp(sthull( : )) = 0.0; 
bar(l:nst, t mp, 'b') ; 
xlabel('removal of steel-cased well'); 
ylabel(ylab{i} , 'fontsize' ,13); 
set(gcf, 'PaperType', 'tabloid') 
set(gca, 'XTickMode', 'manual'); 
set (gca, 'XTick',l:nst); 
set (gca, 'XTickLabel' , stnames); 
set(gcf, 'PaperPositionMode', 'auto') 
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3M set(gcf, 'Position',[10,50,0.85*scrnsz(3),0.33*scrnsz(4)]) 
print('-dmeta',('triangles_remove1_',fname{i},'_compare.emf']) 

366 end 

368 %rela tive diFFerence between gradient without steel well and base case 
BASE= GRAD(1:npts,ones(nst,l)*(nst+1),1:2); 

370 DIFF = (GRAD(l;npts,1:nst,l:2) - BASE)./BASE; 
mag= sqrt(sum((GRAD(:,l:nst,1:2) - GRAD(:,ones(nst,l)*(nst+1),1:2)).A2,3)); 

372 

374 

376 

378 

380 

382 

384 

386 

388 

390 

392 

394 

396 

398 

4{)0 

402 

4{)4 

406 

410 

412 

414 

416 

418 

420 

422 

424 

426 

428 

430 

432 

434 

436 

438 

440 

442 

444 

%area "effected" by removal of well (square meters) 
elf; 
subplot(211) 
tol = l.OE-3; 
mask= mag> tol; 
mask(-INSIDE) = false; 
count= zeros(nst,1); 
for j=l:nst 

count(j) = sum(mag(:,j) > tol); 
end 
tmp = dx*dy*(count); 
bar(l:nst,loglO(tmp), 'r'); 
hold on; 
tmp(sthull(:))- 0.0; 
bar(1:nst,log10(tmp), 'b'); 
xlabel('removal of steel-cased well'); 
ti~le('log_{10}(area) effected (0.001) by removal [mA2)' ,'fontsize',13); 
axls([O,nst+1,4,8]); 
set~gcf,'PaperType', 'tabloid') 
set gca, 'XTickMode', 'manual'); 
set gca, 'XTick',l:nst); 
set(gca,'XTickLabel',stnames); 
subplot(212) 
tol = l.OE-2; 
mask= mag> tol; 
mask(-INSIDE) = false; 
count= zeros(nst,l); 
for j=l:nst 

count(j) = sum(mag(: ,j) > tol); 
end 
tmp = dx*dy*(count); 
bar(l:nst,log10(tmp), 'r'); 
hold on; 
tmp(sthull(:)) = 0.0; 
bar(1:nst, log10(tmp), 'b'); 
xlabel('removal of steel-cased well'); 
title('log_{10}(area) effected (0.01) by removal [mA2)', 'fontsize' ,13); 
axis([O,nst+1,4,8)); 
set(gcf, 'PaperType','tabloid') 
set(gca, 'XTickMode', 'manual'); 
set(gca, 'XTick',1:nst); 
set(gca,'XTickLabel',stnames); 

set(gcf,'PaperPositionMode','auto') 
set(gcf, 'Position',[10 50,0.85*scrnsz(3),0.5*scrnsz(4)]) 
print(' -dmeta', • triangi es_,·emovel_effecte<l.logarea.._compare. emf') 

DIFF(-INSIDE,:,:) =NaN; 

%change in gradient: magnit:ude upon removal oF steel well 
elf; 
DIFF2 = GRAD(1:npts,l:nst,l:2) - BASE; %not normalized 
LEN= sqrt(DIFF2(l:npts,1:nst,l).A2 + DIFF2(1:npts,l:nst,2).A2); 
tmp = sum(LEN(mask),l)./count; 
bar(l:nst tmp, 'r'); 
tmp(sthuli(:)) = 1.0; 
bar(l:nst,tmp 'b')· 
set(gca , 'Yscaie•,•iog') 
hold on; 
xlabel('removal of steel-cased well'); 
ylabel('\Delta in 9radient magnitude from well removal', 'fontsize', l3); 
set~gcf, 'PaperType ,'tabloid') 
set gca, 'XTickMode', 'manual'); 
set gca, 'XTick ',l:nst); 
set~gca, 'XTickLabel',stnames); 
set gcf, 'PaperPositionMode', 'auto') 
set gcf, 'Position',[10,50 ,0.85*scrnsz(3),0.33*scrnsz(4) ] ) 
print(' -dmeta', 'triangles_r~move1_gradmag_compare.emf') 

%change in mean gradient angle upon removal of steel well 
elf; 
angle = abs(atan2(DIFF2(1:npts,l:nst,2), DIFF2(1:npts,1:nst,1))); 
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tmp = sum(angle(mask),l)./count; 
bar(1:nst,trnp, 'r'); 
hold on; 
trnp(sthull(:))=OOO; 
bar(l:nst,trnp,'b'); 
xlabel('rernoval of steel-cased well'); 

Monitoring Network Design Optimization 

ylabel(' !\ Delta in gradient direction! from well removal', ' fontsize',13); 
v=axis(); 
axis([v(l:2),0,pi]) 
set(gca, 'YTick ' ,O:pi/4:pi); 
set(gca, 'YTickLabel' 1 'OI45[90ll35l180'); 
set(gcf, 'PaperType', tablo1d') 
set(gca, 'xTickMode', 'manual'); 
set(gca, 'XTick',l:nst); 
set(gca, 'xTickLabel' ,stnarnes); 
set(gcf, 'PaperPositionMode', 'auto') 
set(gcf, 'Position',[l0,50,0o85*scrnsz(3),0o33*scrnsz(4)]) 
print(' - dmeta ' , 'triangles_removel_gradang_compareoemf') 

gradHSVirnage = zeros(ny,nx,3); 

% largest magnitude change seen in any figure (for consistent scaling) 
maxmag = max(max(loglO(sqrt(DIFF(:,:,1).A2 + DIFF(:,:,2)oA2)))); 

figure(); 
for i=l:nst 

% easier to re-compute than save 
x = [fiberwells(:,l);steelwells(1:i-l,l);steelwells(i+l:nst,l)]; 
y = [fiberwells(:,2);steelwells(l:i -1,2);steelwells(i+l:nst,2)]; 

%wells that make a convex hull for the dataset less one well 
localhull = convhull(x(:),y(:)); 
LOCINSIDE = inpolygon(X,Y,x(localhull),y(localhull)); 

elf() 
mag= sqrt(reshape(DIFF(:,i,l)oA2,ny,nx) + reshape(DIFF(:,i,2)oA2,ny,nx)); 
rex= reshape(DIFF(:,~,l),ny,nx); 
rey = reshape(DIFF(:,l,2),ny,nx); 
angle= abs(atan2(rey , rex)); 

.% clear results outside the convex hull of the reduced dataset. 
mag(-LOCINSIDE) = NaN; 
angle(-LOCINSIDE) = NaN; 

% map ang le onto hue and loglO(magnitude) onto brightness (assume full 
% saturation) 

% data range: 0 <= theta <= +pi 
blue= Oo6534; .%'red is loO; scale range from blue to red 
gradHSVimage(:,:,l)- (1 .0- blue)*angle./pi +blue; 
gradHSVimage(:,:, 2: 3) "' 1. 0; % full saturation / brightness 

l ogmag"' logl O(mag); 
minmag = l oglO(tol); 

% reset values lower than tolerance to tolerance 
logmag(logmag < minmag) = minma~; 
gradALPHA = (logmag- minmag)./(maxmag- minmag); 

h = image(hsv2r~b(gradHSVimage)); 
set(h, 'XData' ,X 1, :)); %assign coorinates to pixels to allow 
set(h,'YData' ,Y :,1)); %overlays to be plotted over image 
set(h, 'Alphaoata' ,gradALPHA); %make "no-change" areas clear 
axis xy % flip y-axi s from image convention to plot convention 

daspect((l ,l ,l]); 
hold on; 
title(stnames{i}, 'fontsize' ,15); 
xlabel('NAD27 UTM x zone 13 [m]'); 
ylabel('NAD27 UTM y zone 13 [rn]'); 

tri = delaunay(x,y); 
518 triplot(tri, x, y, '-g', 'L inewidth', 1/3); 

520 hold on 
plot(fiberwells(: ,l),fiberwells(:,2), 'bs', 

522 'MarkerSize', 9, 'MarkerFaceColor' , 'b'); 
plot( [steelwell s (1: i -1, 1); stee lwell s(i +1: nst ,1)] , 0 0 0 

524 ~stee lwell s(1 : i -1, 2); steel we 11 s(i +l:nst, 2)], 'ro', 
Markersize',9, 'MarkerFacecolor ', 'r ' ); 
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end 

plot(steelwells(i,1),steelwells(i,2),'ko', 
'Linewidth' 2.5,'MarkerEdgecolor' 1 'r' 1 

'Markersize 1
1 14 1 'MarkerFacecolor' 1 'k'); 

plot(margin(:,l),marginC;.z~.:-m• 1 '7i~ewi~th' 1 2);_ plot(n~flo~(.,l)!nof~ow(. 1 2 1 ~-~, ~1ne~1dt~ 1 2), 
plot(wlpp(.,l),wlpp(. 1 2) 1 - 1 L1neW1dth 1 2), 

if strcmp(stnames{i},'H-2b2') I I strcmp(stnames{i}, 'ERDA-9') II ... 
strcmp(stnames{i}~'H-3b2') II strcmp(stnames{i}, 'WIPP-19') 

% for on-site wells, zoom in to WIPP LWB area 
axis(nearwipp); 

else 
axis([xmin 1 xmax,ymin,ymax]); 

end 
set(gcf , 'PaperPositionMode', 'auto') 
set(gcf, 'PaperType' 'usletter') 
set(gcf, 'Position',tl0,50,(scrnsz(4)-120)*0.85,scrnsz(4)-120]) 
print('-dmeta', ['triangles_grad_change_',stnames{i}, '.emf']); 

8.3.4. MATLAB script triangles_remove_two.m 
The following MATLAB script computes and plots the triangle interior angle metric upon 
removal of two steel wells from the well network. 

clear 
%This matlab script looks at the effects that removing one of the 
%steel-cased (without replacement) would have on the estimation of the 

4 %gradient, using linear interpolation across Oelauny triangles as the 
%estimator. 

6 
firstWell = {'WIPP-25', 'WIPP-13', 'H-12', 'H - 7bl'}; 

s nfst = size(firstwell,2); 

10 % Load data 
addpath ' .. \ common_programs\'; 

12 
%well datat (x,~, fwh , res , casing type) 

14 wells= load(' .. common_data\2007_well_data_for_triangles.dat'); 
names= textread ' .. \common_data\2007_well_names_for_triangles .dat', '%s'); 

16 

18 

20 

22 

24 

RHmask = wells(;,4) > -990;% exclude SNL-6 and SNL -15 
wells= wells(RHmask,:); 
names= names(RHmask,:); 

margin= load(' .. \ common_data\ composite__23_margin.dat'); 
noflow =load(' .. \common_data\no_fl~v_boundary.dat'); 
totalbdry = load(' .. \common_dat:a\ t:ot:al_boundary.dat 1

); 

%wells that make a convex hull around the dataset of all wells 
26 hull= convhull(wells(:,1) 1wells(:,2)); 

28 

30 

32 

34 

36 

38 

40 

42 

44 

46 

steelwells = wells(wells(:,5)==1,1:3); %fifth column indicates casing type 
fiberwells = wells(wells(:,5)==0,1: 3); 
stnames = {names{wells(:,5)==1}}; 

%wells on the hull that are also steel-cased 
j~l· 
for' i=1: si ze(.stee lwe 11 s ,1) 

for k=1:size(hull,l) 

end 
end 

if sqrt((steelwells(i,1)- wells(hull(k),1))A2 + ... 
(steelwells(i 1 2) wells(hull(k),2))A2) < 1 

sthull(j) = i; 

end 
j=j+1; 

xt=we ll s (: , 1) ; 
yt=wells(: 1 2); 
ht=we 11 s (: , 3) ; 
nw = size(xt,1); 
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48 nst = size(steelwells,l); 
Q = zeros(nst+l,nfst,2); 

50 Q = NaN; 

52 stnames{nst+l} = 'BASE-CASE'; 

54 

56 

58 

60 

62 

64 

66 

68 

70 

72 

%calculation grid (not MODFLOW grid) is minimal grid which includes 
% convex hull around data 
xmin = min(xt); ymin • min(yt); 
xmax = max(xt); ymax = max(yt); 
dx = 100.0; dy = 100.0; %note: using lOOxlOO is slow. 

[X,Y] ~ meshgrid(xmin:dx:xmax, ymin:dy:ymax); 
nx = Slze(X,2); 
ny = size(x,l); 

INSIDE= inpolygon(X,Y,totalbdry(:,l),totalbdry(:,2)); 

npts = numel(x); 

%direction and magnitude o-r gradient in each cell, for 
%scenario of removing each steel-casing well +base case 

GRAD= ones(npts,nst+l,2); 

%effects of removing one steel - casing well +base case for comparison 
74 for mm=l: nfst 

76 

78 

80 

82 

84 

86 

88 

90 

92 

94 

96 

98 

100 

102 

104 

106 

108 

110 

11 2 

114 

116 

118 

120 

122 

124 

126 

128 

for jj=l:nst+l 

% two steel wells must be different 
i f -strcmp(firstwell{mm},stnames{jj}) 

if jj < nst+l 
% set of x,y,h without steel casing well jj or mm 
x = [fiberwells(:,l);steelwells(-strcmp(stnames(l:nst),stnames{jj}) & ... 

-strcmp(stnames(l:nst),firstwelltmm}),l)]; 
y = [fiberwells(:,2);steelwells(-strcmp(stnames{l:nst),stnames{jj}) & ... 

-strcmp(stnames l:nst),firstwell{mm}),2)]; 
h [fiberwells(:,3);steelwells(-strcmp(stnames l:nst),stnames{jj}) & ... 

-strcmp(stnames(l:nst),firstwell{mm}),3)]; 
else 

X 

end 

xt; 
yt; 
ht; 

tri = delaunay(x,y); 
nt = size(tri ,1); 

o = zeros(si ze(tri,l),l); 
coeff = zeros(size(tri,l),4); 
grad= zeros(size(tri ,l),2); % angle and magnitide of hydraulic gradient 
geom = zeros(size(tri,l),8); ,~ 3 sides, 3 angles, area, # pts inside 

%.%. compute equation for line through 3 po~~ts 
.~ value of determinant used in denominator of cramer's ru le 
D(l:nt) = x(tri(:,l)).*y(tri(:,2)) + x(tri (:, 2)).*y(tri(:,3)) + . .. 

y(tr~(:,l)).*x(tr~(:,3))- x(tr~(:,3)).*y(tr~(:,2))- ... 
x(trl(:,l)).*y(tr1(:,3)) - x(trl(:,2)).*y(trl(:,l)); 

% a (coefficient on x ) 

h tn(., 2)). y(tn(. ,3)- h(tn(.,3)). y(tn(.,2) ... 
coeff~l:~t:l) = ~h(tr~C; •. l~).*y(tri~::2)) +*y(tr1C;.l)~·:h(tri(:,3)) + ... 

h tri (: , 2)).*y(tri (:, l )- h(tri(:,l)).*y(tri(:,3) )./D; 

:~r b (coefficient on y ) 
coeff(l:ryt:2) = fxCtr1C:,l)).*h(tri~:: 2)) +*h(tr~C;,l)).:x(tri (:,3 ) ) + . .. 

x(tn(.,2)). h(tn(.,3))- x(tn(.,3)). h(tn(.,2)) ... 
x(tri(:,2)).*h(tri(:,l))- x(tri(:,l)).*h(tri(:,3)))./D; 

% c (constant coefficient) 
coeff(l:nt,3) = (x(tri(:,l)).*y(tri(:,2)).*h(tri(: ,3)) + ... 

y!tr1(:,1)).;h(tr1C;,2)).:x!tr~~:·3)) + •.. 
x tn(.,2)). y (tn(.,3~). h tr1 ., 1))- •.. 
x tr1(:,3)).*y(tr~(:,2 ).*h tr~ :,1))- .. . 
x tn(:,2)).*y(tn(:,l ).*h tn(:,3))- .. . 
x(tri (: ,1)). *y(tri (:, 3)). *h(tri (:, 2))) ./D; 

% compute angle and magnitude of hydraulic gradient 
grad(l:nt,l) = atan2(coeff(:,2),coeff(:,l)); 
grad(l:nt,2) ~ sqrt(sum(coeff( :, l:2) . A2,2)); 
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grad(l:nt,3) = max(h(tri(:,l:3)),[],2) - min(h(tri(:,l:3)),[],2); 

%map results from "vector" triangles to "raster" grid 
for kk=l:nt 

end 

%result is a logical vector, indicating ir the celT is in (T) or 
% out (F) side this current triangle 
IN= reshape(inpolygon(X,Y,x(tri(kk,1:3)),y(tri(kk,1:3))),npts,l); 

% sum(IN) =number or cells inside the triangle 
% ones(sum(IN))*kk = column vector or the counter kk 
% coerr( ... ,1:2) = x & y gradient repeated for every cell inside 
% that triangle, copied to correct locations in GRAD 

GRAD(IN,jj,1:2) = coeff(ones(sum(IN),l)*kk,1:2); 

~ calculate geometric things related to triangles 
% lengths from Pythagorean theorem 
% angles from cosine law 
%area from Matlab built-in fen 

% length of side a (2->3) 
geom(l:nt!l) = sqrt((x(~ri(:,3))- x(tri(:,2))).A2 + 

(y(trl(:,3))- y(tn(:,2))).A2); 
% length or side b (3->1) 
geom(l:nt!2) = sqrt((x(~ri(:,l)) - x(tri(:,3))).A2 + 

(y(tr1(:,l))- y(tn(:,3))).A2); 
% length or side c (1->2) 
geom(l:nt,3) = sqrt((x(tri(:,2))- x(tri(:,l))).A2 + 

(y(tri(:,2))- y(tri(:,l))).A2); 

% angle 1 between sides b & c in radians 
geom(l:nt,4) = acos((sum(geom(:,2:3).A2,2) - geom(:,l).A2)./ ..• 

(2.0*prod(geom(:,2:3),2))); 
% angle 2 between sides a & c in radians 
geom(l:nt,S) = acos((sum(geom(:,1:2:3).A2,2) - geom(:,2).A2)./ .•. 

(2.0*prod(geom(:,1:2:3),2))); 
%angle 3 between sides b & a in radians 
geom(l:nt,6) = acos((sum(geom(:,1:2).A2,2) - geom(:,3).A2)./ 

(2.0*prod(geom(:,1:2),2))); 

%area of triangle - use MATLAB built-in function 
geom(l:nt,7) = polyarea(x(tri(:,l:3)),y(tri(:,l:3)),2); 

% compute goodness triangle criteria 
ang_ratio = min(geom(:,4:6),[],2)./max(geom(:,4:6),[],2); 

%area-weighted angle ratio 
Q(jjlmm,l) = sum(ang_ratio(:).*geom(:,7))/sum(geom(l:nt,7)); 

%median triangle area 
180 Q(jj 1 mm,2)- median(geom(l:nt,7)); 

else 
182 Q(jj,mm,1:2) =NaN; 

end 
184 end 

186 

188 

190 

192 

194 

196 

198 

200 

end 

scrnsz = get(O, 'Screensize'); 

BASE= Q(ones(l,nst)*(nst+1),:,1:2); 
plt = (Q(l:nst,:,l:2)- BASE)./BASE; 

figure() 
hl = imagesc(plt(l:nst,:,l)); 
axis(' image 1

) 

%co lormap( redwh i temap( reshape(p lt:(:, :, 1), nume l (p lt(:, :, 1)))}); 
colorbar() 
figure() 
h2 = imagesc(plt(l:nst,:,2)); 
axis(' image I) 
%colormap(redwhitemap(reshape(plt(:,:, 2), numel(plt(:,: ,2))))); 
colorbar() 

B. 4. Model Parameter Correlation Maximization Scripts 
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The first two scripts are run in Linux, then the following Python and R scripts are run in 
Windows and are used to compute the correlation and partial correlation results used in the 
analysis. 

8.4.1. Bash shell script checkout_model_data. sh 

The following Linux Bash shell script is run to check the Culebra MODFLOW model inputs and 
results needed out from CVS, convert the binary head output files to ASCII, perform directory 
manipulations and zip the results into a single file for transfer to Windows XP. 

#!/bin/bash 

# this Bash script is run in L inux and checks out the model files 
# required to perform the mode 7 corre 1 a ti on ana 1 ys is. 

5 repo=/nfs/data/CVSLIB 

8 #check out the list of the final 100 fields used from AP-144 
cvs -d ${repo}/MiningMod checkout Inputs/keepers 

10 
#move it into the current directory 

12 mv Inputs/keepers . 
rm -rf Inputs 

14 
#checkout model inputs from Tfields repository in cvs (AP-114 Task 7) 

15 for d in -cat keepers- ; do 
#checkout transmissivity and anisotropy fields 

18 cvs -d ${repo}/Tfields checkout Outputs/${d}/modeled_{K,A}_field.mod 
done 

20 

22 
#modify the path of "updated" T-fields, so they are all at the 
#same level in the directory structure (to make these agree w/ mining mod repository) 

24 

26 

28 

30 

32 

34 

36 

3S 

40 

42 

44 

46 

48 

50 

52 

if [ -a keepers_short ]; then 
#delete any pre-ex isting files here, 

fi 

# since file is concatenated to in next loop 
rm keepers_short 

ford in ·cat keepers · ; do 
bn= ' basename ${d} ' 
# test whether it is a compound path 
if [ ${d} != ${bn} Ji then 

dn- ·dirname ${d} 

fi 

mv ./Outputs/${d}/ ./Outputs/ 

#put an empty· f ile in the directory to indicate 
#what the directory was previous ly named 
touch ./Out puts/${bn}/${dn} 

#create a keepers l ist wi thout director i es 
echo ${bn} >> keepers_short 

done 

#get output files from Mi ningMod cvs repository 
ford in ' cat keepers_short ' ; do 

#checkout particle tracking resu l ts (RO is no mininQ replicate) 
cvs -d ${repo}/MiningMod checkout outputs/R0/${d}/dtrk .out 
# checkout binary heads 
cvs -d ${repo}/MiningMod checkout outputs/RO/S{d}/modeled_head.bin 

#move files into existing directories 
M mv outputs/RO/${d}/{dtrk.out ,modeled_head.bin} outputs/${d}/ 

done 
56 

#remove intermediate directories 
~ rm -rf Outputs/RO 

rm -rf outputs/Update 
60 rm - r f outputs/Update2 

62 # convert binary MODFLOW head output to asc i i for use in AP- 111 ana lysis 
ford in ' cat keepers_short'; do 
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64 cd outputs/${d} 
ln -sf .. / .. /head_bin2ascii.py 

66 python head_bi n2asci i . py 
rm ./head_bin2ascii.py 

~ rm ./modeled_head.bin 
cd .. / .. 

70 done 

72 # zip results up for transfer to windowz 
cd outputs 

74 zip -r mode Lfi 1 es. zip r??? 
mv model_files.zip .. / 

8.4.2. Python script head_bin2ascii .py 

The following Python script is run in Linux to convert the binary MOD FLOW head output files 
to ASCII format, for transfer to Windows XP for further analysis. This script is called by the 
Bash shell script checkout_ model_ data. sh that checks the data out of CVS and does the 
looping over the directories. 

import struct 
2 from sys import argv,exit 

4 class FortranFile(file): 

6 

6 

10 

12 

14 

16 

18 

20 

'l2 

24 

26 

28 

l) 

32 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

54 

"""modified from May 2007 Enthought-dev mailing list post by Neil Martinsen-surrell""" 

def __ init __ (self,fname, mode='r', buf=O): 
file. __ init __ (self, fname, mode, buf) 
self.ENDIAN = '<' # little endian 

self.di = 4 #default integer (could .be 8 on 64-bit platforms) 

def readReals(self, prec='f') : 
"""Read in an array of reals (default single precision) with error checking"'"' 
# read header (length of record) 

1 = struct.unpack(self .ENDIAN+'i ' ,self.read(self.di))[OJ 
data_str = self.read(l) 
len_real = struct.calcsize(prec) 
if 1 % len_real l= 0: 

raise IOError('Error reading array of reals from data file') 
num = l/len_real 
reals = struct.unpack(self.ENDIAN+str(num)+prec,data_str) 

# check footer 
if struct.unpack(self.ENDIAN+'i',self.read(self.di))[O] != 1: 

raise IOError('Error reading array of reals from data file') 
return list(reals) 

def readints(self): 
"""Read in an array of integers with error checking""" 

1 = struct.unpack('i'iself. read(self.di))[O] 
data_str = self.read( ) 
len_int = struct.calcsize('i') 
if 1 % len_i nt != 0: 

raise IOError('Error reading array of integers from data file') 
num = l / l en_int 
ints = struct.unpack(str(num)+'i',data_str) 
if struct.unpack(self.ENDIAN+'i',self.read(self.di)) [OJ != 1: 

raise IOError('Error reading ar ray of integers from data file') 
return list(ints) 

def readRecord(self): 
"""Read a single fortran record (potentially mixed reals and ints)""" 
dat = self.read(self . di) 
if len(dat) == 0: 

raise IOError('Empy record header') 
1 = struct.unpack(self.ENDIAN+'i',dat)[O) 
data_str = self.read(l) 

if len(data_str) != 1: 
rai se IOError('oidn' ' t read enough data ' ) 

check = self.read(self .di) 
if len(check) ! = 4: 

raise IOError('oidn' 't read enough data') 
if struct.unpack(self.ENDIAN+'i',check)(OJ !· 1: 

raise IOError('Error reading record from data file ') 
return data_str 
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56 

58 

def reshapev2m(v,nx,ny): 
"""Reshape a vector that was previously reshaped in c-malor order from a matrix, 
back into a c-major order matrix (here a list of lists)."' " 
m = [None]*ny 

60 

62 

n = nx*ny 
for i,(lo,hi) in enumerate(zip(xrange(O, n-nx+l, nx), xrange(nx, n+l, nx))): 

m[i] = v[lo:hi] 
return m 

64 
def floatmatsave(filehandle,m): 

66 '"'"Writes array to open fi 1 ehandl e. 
outer list is rows, inner lists are columns.""" 

68 
for row in m: 

70 f.write(' '.join([' %9.4f'% col for col in row])+ '\n') 

72 # open file and set endian-ness 
try: 

74 infn,outfn = argv[l: 3] 
except: 

76 print '2 command-line ar~uments not given, using default in/out filenames' 
infn = 'modeled_head.bin 

76 outfn = 'mode 1 ed_head. hed' 

80 ff = FortranFi le(infn) 

82 #currently this assumes a single-layer MODFLOW model (or at least only one layer of output) 

84 # format of MODFLOW header in binary layer array 
fmt = '<2i2f16s3i 1 

~ # little endian, 2 integers, 2 floats, 
# 16-character string ( 4 element array of 4-byte strings) , 3 integers 

88 
while True: 

90 try: 
# read in header 

92 h = f f . readRecord () 

M except IOError: 
# exi t while loop 

ffi break 

98 else: 
# unpack header 

100 kstp,kper,pertim,totim,text,ncol,nrow,ilay = struct.unpack(fmt,h) 

102 #print status/confirmation to terminal 

104 

106 

108 

110 

print kstp,kper,pertimltotim,text,ncol,nrow,ilay 

h = ff.readReals() 

ff.close() 

f = open(outfn, 1W') 

floatmatsave(f 1 reshapev2m(h 1 ncol, nrow) (:: -1]) 
112 f. close() 

8.4.3. Python script load_model_data .py 

The follov.ring Python script is not called by itself, but instead is used as a library in two other 
Python scripts. This script loads the model input (transmissivity and anisotropy fields) and 
model output (head) from each of the 100 calibrated MODFLOW realizations. 

4 

import numpy as np 
from os . path import join 
from glob import glob 

datadir = ' .. / .. / .. / common_data/' 
6 fh = open(datadir + 'model_domain_specs.dat', 1 r') 

nx ,ny = ~int(x) for x in fh.readline().strip().split()] 
xmin , ymin = float(x) for x in fh.readline().strip().spl it()] 
xmax , ymax = float(x) for x i n fh.readline().strip().split()] 

10 fh.c l ose() 
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dt == np.float64 # "double precision" 

# number of fields and elements in each 
numf == 100 
numel == nx*ny 
ndata = 3 
tcorr = np.zeros~(ndata+1,numel),dtype=dt) 
hcorr = np.zeros (ndata,numel),dtype=dt) 
trav = np.zeros( numf,),dtype==dt) 

dpi = 160 
figsize = (14,6) 

kdat = np.zeros((numf,numel),dtype=dt) 
adat = np.zeros((numf,numel),dtype=dt) 
hdat = np.zeros((numf,numel),dtype=dt) 

#loop over all the directories, read input 
for i,d in enumerate(glob('r???')): 

print i,d 
# x (row) loglO hydraulic conductivity 

Monitoring Network Design Optimization 

kdat[i,:] = np.loadtxt(join(d, 'modeled_K_field.mod'),dtype=dt) 
# loglO ratio y/x (col/ row) for conductivity 
adatLi,:] = np.loadtxt(join(d, 'modeled-A-field.mod'),dtype=dt) 

# loglO travel time to LWB is first column, last row 
fn = open(join(d, 'dtrk.out'), 'r') 
travfiJ = float(fn.readlines()(-1].split()(O]) 
fn.c ose() 

# read in modflow head (saved in file as a matrix already) 
hdat[i, : ] = np.loadtxt(join(d, 'modeled_head.hed'),dtype=dt)[::-l,:].reshape((numel,)) 

kdat = np.log10~kdat) 
adat z np.log10 adat) 
trav = np.log10 trav) 

hdat[hdat == -999] = np.NaN 

tflat = trav.flatten() 
52 kdat [kdat < -15) = np. NaN 

keff = kdat + O.S*adat 
54 

56 

58 

60 

62 

64 

print 'min log effective k:',np.nanmin(keff) 
print 'max log effective k:',np.nanmax(keff) 

#define a mask that selects the WIPP LWB area + a buffer of cells around it 
wippmask = np.zeros((307,284),dtype='bool') #false boolean array 
buffer = 15 
wippmask[121-buffer:185+buffer,88-buffer:l52+buffer] =True 
wippmask.shape = (307*284,) 

print 'successfully loaded model data' 

8.4.4. Python script export _pcor _inputs. py 

The following Python script calls the library load_model_data .py to read in the model data, 
then exports the Kerr and head data for an area surrounding the WIPP L WB for use in the 
following R script that does the partial correlation analysis. 

import numpy as np 
from load_model_data import * 

4 # save large matrix: nrows = 100 
# ncols = #elements (here (64 + (buffer * 2))•'*2 + 1 for travel time) 

6 
# save imported data for use in R 

8 # for partial correlation analysis 

10 #perform outer difference, then only use upper triangle of tensor 

12 np.savetxt('keff_trav.dat', 
np.concatenate((keff[:,wippmask],trav[: , None]) ,axis=l), 

14 fmt= '%. 7f') 
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np.savetxt('head_trav.dat', 
16 np.concatenate((hdat[:,wippmask],trav(;,None]),axis=l), 

18 
fmt='%. 7f') 

print 'saved data for partial correlation analysis in R' 

8.4.5. R script compute _partial_ correlations. R 

The following R script loads in the data exported by export_pcor_inputs .py, computes the 
partial correlation of 'Keff and head in each cell to travel times and head to travel times, 
accounting for the effects Keff or head in all other cells. 

#read in rhe marrix rhat has realizations as rows (100) and parameters as columns 
# (k or h at model cells and rravel time as last column) 

4 k <- read.table('keff_trav.dat') 
library(corpcor) 

6 

8 

10 

12 

14 

16 

18 

2 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

30 

# this takes a lor of RAM (> 2GB) 
pc <- pcor.shrink(k) 

# wrire all rows, last column to file (partial correlation of each k to travel time 
#holding effects of a77 other k values constant) 
write.table(pc[,dim(pc)[l]], 'kpc .out',row.names=FALSE,col.names=FALSE) 

h <- read.table('head_trav.dat') 
pc <- pcor.shrink(h) 

#write all rows, 7asr column to file (part ial correlation of each k to travel time 
#holding effects of a 77 ot:her k values constant) 
write.table(pc[,dim(pc)[l]], 'hpc.out',row.names=FALSE,col.names=FALSE) 

8.4.6. Python script spearman_rank_coefficient .py 

The :tollowing Python script computes cmTelation statistics between the results of the Culebra 
model calibration (particle tracking times to the WIPP L WB) and the Culebra model input files, 
creating plots of the results tor the report. 

import numpy as np 
from os.path import join 
from glob import glob 
import matplotlib 
matplotlib.use('Agg') # to improve memory usage 
impor t matplotl i b.pyplot as plt 
import matplotlib.colors as colors 

#save code for loading dat:a in separate module 
from load_model_data import * 
def finish_fig(extents): 

'''Add common things to figures' ' ' 
plt.hold = True 
plt.xlabel('UTM NA027 X (km) ') 
plt.axis(extents) 
locs, l abels = plt . xti cks() 
plt.xticks(locs,(locs/lOOO .O).astype(' ls3')) 
plt.ylabel( ' UTM NAD27 Y [km]') 
locs,labels = plt.yticks() 
plt.yticks~loc~,(loc~/lO?O.O);as~yp~(' l~4')~rotation=90) 
plt.plot(wlpp[.,O],wlppj.,l], k- ,l1new1dth-l) 
plt.plot(h2[:,0~,h2f:,l, 'g- - ',linewidth=2) 
plt.plot(h3[:,0 ,h3 :,1, 'r:' ,linewidth=2) 
plt.plot(salado :,0 ,sa ado[:,l],'k : ',linewidth=2) 
plt.plot(wells[fiberg,O],wells[fiberg,l), 'gs',markersize=4) 
plt.plot(wells[-fiberg,O),wells[-fiberg,l), 'ro',markersize~4) 
plt.axi s('image') 
plt.axis(extents) 

# load in partial-correlation data exported from R 
32 pck = np.zeros((307*284 , ),dtype=dt) 
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34 

36 

38 

40 

42 

44 

46 

pch = np.zeros((307*284,),dtype=dt) 

pch[wippmask] = np.loadtxt('hpc.out',dtype=dt) 
pck[wippmask] = np.loadtxt('kpc.out',dtype=dt) 

pck.shape = (307,284) 
pch.shape = (307,284) 

print 'successfully loaded partial correlation data' 

for n in xrange(numel): 
if n % 10000 == 0: 

print n 

#A = travel time from C-2737 to WIPP LWB (global) 
48 # B =head at same cell as property (local) 

# TX VS A/8 
50 # Ty vs A/8 

# Teff vs A/8 
52 #A vs 8 

54 datal = [kdat[: ,n], kdat[: ,n] + adat[: ,n], kdat[: ,n] + 0. S*adat[: ,n]] 
hflat = hdat[:,n].flatten() 

56 

58 

60 

62 

64 

66 

for i , d in enumerate(datal): 
dflat = d.flatten() 
tcorr[i,n] np.corrcoef(dflat,tflat)[O,l] 
hcorr[i ,n] np.corrcoef(dflat,hflat)[O,l] 

tcorr[ndata,n] np.corrcoef(hflat,tflat)[O,l] 

# blank out no-flow area 
tcorr[np.isnan(kdat[O,:])[None,:]] 
hcorr[np.isnan(kdat[O,:])[None,:]] 

np.NaN 
np.NaN 

~ # clean up some temporary things 
del datal 

70 del hflat 
del dflat 

72 

74 

76 

78 

80 

82 

84 

86 

wipp = np.loadtxt(datadir+'wipp_boundary.dat') 
h2 = np.loadtxt(join(datadir, 'h2_200711.dat'),delimiter=', ') 
h3 = np.loadtxt(Join(datadir, 'h3_200711 .dat'),delimiter=' ,') 
salado= np.loadtxt(join(datadir, 'mrgn_dissolution.dat'),skiprows=S) 
wells= np.loadtxt(datadir+'2007_well_data.dat') 
fiberg = wells(:,4] == o.o 
#regional left,right,bottom,top 
regext = (xmin,xmax,ymin,ymax) 

# wipp area left,rirht,bottom,top 
wippext = Cw1pp(: ,0 .m~n() - 1500.0, wipp(: ,0] .max() + 1500.0, 

w1pp(:, 1 .m1n() - 1500.0, wipp[:, 1] .max() + 1500.0) 

cmap = colors.Linearsegmentedcolormap.from_list('bwr' ,('blue','white','red')) 
norm1 = colors.Normalize(vmin=-l ,vmax=+l) 

90 

92 

94 

96 

98 

100 

102 

104 

106 

108 

110 

112 

norm2- colors.Normalize(vmin=-0.5,vmax=+0.5) 
normsm1 = colors.Normalize(vmin=-0.015,vmax=+0.01S) 
normsml = colors.Normalize(vmin=-O.OOS,vmax=+O.OOS) 

plt.figure(1) 

plt.xlabel realization ) 
plt.semilo~y(10 . 0**trav 1 'k*') 

plt.ylabel '¥ears travel time to WIPP LWB') 
plt.savefig( travel_times.png') 
plt.close(l) 

fmt = '%.5e' 
fn = ['_kx_' ,'_ky_ ','_keff_'] 
nn = ['t<._x', 'K_y', 'K_{eff}'] 

#plot comparisons of partial and r egular Keff correlation jnsjde WIPP 
plt.figure(l,figsize=figsize,dpi=dpi) 
plt.subplot(l21) 
plt.imshow(tcorr[2,:].reshape((ny,nx)),interpolation='nearest', 

cmap=cmap,norm=norm2,extent=regext) 
plt.colorbar(shrink=0.8) 
finish_fig(wippext) 
plt.title('corr. $K_{eff}$ w/ travel time') 
plt.subplot(122) 
plt.imshow(pck.reshape((ny,nx)) ,interpolation='nearest', 
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cmap=cmap,norm=normsm2,extent=regext) 
plt.colorbar(shrink-0.8) 
finish_fig(wippext) 
plt.title('partial corr. $K_{eff}$ w/ travel time') 
plt.savefig('Keff_partial_travel_time_corr.png') 
plt.close(l) 

#plot comparisons of partial and regular head correlation inside WIPP 
plt.figure(l, fi gsize=figsize,dpi=dpi) 
plt.subplot(121) 
plt.imshow(tcorr[ndata,:].reshape((ny,nx)),interpolation= ' nearest', 

cmap=cmap~norm=norm2,extent=regext) 
plt.colorbar(shrink=u.8) 
finish_fig(wippext) 
plt.title('corr. $h$ w/ travel time') 
plt.subplot(122) 
plt.imshow(pch.reshape((ny,nx)),interpolation='nearest', 

cmap=cmap,norm=normsml,extent=regext) 
plt.colorbar(shrink=O.S) 
finish_fig(wippext) 
plt.title('partial corr. $h$ w/ travel time') 
plt.savefig('h_partial_travel_time_corr.png') 
plt.close(l) 

# write results (reshaped into matrix form) 
for j,f in enumerate(fn): 

np.savetxt('corr'+f+'vs_ti me.dat', tcorr[j, :].reshape((ny,nx)),fmt=fmt) 

plt.figure(l,figsize=figsize,dpi=dpi) 
plt.subplot(121) 
plt.imshow(tcorr[j,:].reshape((ny,nx)),interpolation='nearest', 

cmap=cmap,norm=norm2,extent=regext) 
finish_fig(regext) 
plt.title('regional corr. $' + nn[j] + '$ w/ travel time') 
plt.subplot(122) 
plt. i mshow(tcorr[j,:].reshape((ny,nx)),interpolation='nearest ', 

cmap=cmap,norm=norm2,extent=regext) 
plt.colorbar(shrink=0.8) 
finish_fig(wippext) 
plt.title('WIPP corr. $' + nn[j) + '$ w/ travel time') 
plt.savefig(f[l:] + 'travel_time_corr.png') 
p 1 t. c lose(l) 

np. ·savetxt( 'corr '+f+'vs_head. dat', hcorr [j, :] . reshape( (ny, nx)), fmt=fmt) 

plt.figure(2,figsize=figsize,dpi=dpi) 
p 1t. subp lot(121J 
plt.imshow(hcorr[j,:).reshape((ny,nx)),interpolation='nearest', 

cmap=cmap,norm=norml,extent=regext) 
finish_fig(regext) 
plt.title('regional corr. $' + nn[j) + '$ w/ head') 
plt.subplot(l22) 
plt.imshow(hcorr[j,:].reshape((ny,nx)),interpolation='nearest', 

cmap=cmap,norm=norml,extent=regext) 
plt.co1orbar(shrink=0.8) 
finish_fig(wippext) 
plt.tit1e('WIPP corr. $' + nn[j) + '$ w/ head') 
plt.savefig(f[l:] + 'heads_corr.png') 
plt.close(2) 

np.savetxt('corr_head_vs_time.dat', tcorr[ndata,:].reshape((ny,nx)),fmt=fmt) 

plt .fi gure(4,figsize=figsize ,dpi=dpi) 
plt.subplot(l21) 
plt.imshow(tcorr[ndata,:).reshape((ny,nx)),interpo1ation='nearest', 

cmap=crnap,norm=norm2,extent=regext) 
finish_fig(regext) 
plt.t i tle('regional corr. head w/ time') 
plt.subplot(l22) 
plt.imshow(tcorr[ndata,:).reshape((ny,nx)),interpolation='nearest', 

cmap=cmap,norm=norm2,extent=regext) 
plt.colorbar(shrink=O.S) 
finish_fig(wippext) 
plt.title('WIPP corr. head w/ time') 
plt.savefi g('heads_vs_travel_time_corr.png') 
plt.close(4) 

# compute variance across a 11 rea lizations for output and each parameter 
192 print 'travel time to WIPP LWB:\tmean:%.8e\tstd:%.8e\n' % \ 

(trav.sum()/lOO.O,np.sqrt(np.var(trav))) 
194 
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data= [kdat 1 kdat+adat, kdat+O.S*adat] 
dnam = ['kx_, 'ky_', 'keff_'] 
dnnm = ('$\\log_{10}(K_x', '$\\log_{10}(K_y', '$\\log_{10}(K_{eff}' ] 

for j,(dat,nam) in enumerate(zip(data,dnam)): 
std = np.sqrt(np.var(dat,axis=O).reshape((ny,nx))) 
std[std < 1.0E- 10] = 0.0 
mean= (dat.sum(axis=0)/100.0).reshape((ny,nx)) 
np.savetxt(nam+'var .out ',std,fmt=fmt) 
np.savetxt(nam+'mean.out',mean,fmt=fmt) 
plt.figure(3,figsize=figsize,dpi=dpi) 
plt.subplot(121) 
plt.imshow(mean,interpolation='nearest',extent=regext) 
plt.colorbar(shrink=0.8) 
finish_fig(regext) 
plt.title('mean ' + dnnm[j] + ')$') 
plt.subplot(122) 
plt.imshow(std,interpolation='nearest',extent=regext, norm=colors.Normalize(vmin=O.O)) 
plt .colorbar(shrink=0.8) 
finish_fig(regext) 
plt.title('$\\log_{10}$ standard deviation ' + dnnm[j] + ')$') 
plt.savefig(nam + 'avg_std.png') 
pl t. close(3) 

8. 5. Combination of Three Methods Scripts 

8.5.1. Python script combine_plot_methods .py 
The following Python script combines the results of the three individual methods, plots the 
figures in the text, and samples the results at steel-cased well locations to create the table in the 
text. 

import numpy as np 
import matplotlib 
matplotlib.use('Agg') 
import matplotlib.pyplot as plt 
import matplotlib.colors as colors 
from os.path import join 
from itertools import chain 

# weights used for recombination 
w = ( .5,1.0,1.0) 

def normalize_field(f): 
"""pass a field with NaN in places outside active modflow reg ion""" 
fmin = np.nanmin(f) 
fmax = np.nanmax(f) 
return (f-fmin)/(fmax-fmin) 

18 def normalize_triangle(f): 
fmin = np.nanmin(f) 

20 fmax = np.nanmax(f) 
return f/(fmax-fmin) 

22 

24 

26 

28 

3() 

32 

34 

36 

38 

40 

42 

44 

def sp,read_field(fsm,factor=2): 
"'"map a field that is a subset of the 307x284 field onto the large field""" 
flar~e ~ np.empty((fsm.shape[O]*factor,fsm.shape[l]*factor),dtype=fsm.dtype) 
for ),row in enumerate(fsm): 

drow = list(chain(*[(x,x) for x in row])) 
flarge(2*j,:] = drow 
flarge[2*i+l,:] = drow 

return flargel0:-1,:] 

def finish_fig(extents): 
'''Add common things to figures''' 
plt.hold = True 
plt.xlabel('UTM NAD27 X [km]') 
plt.axis(extents) 
locs,labels = plt.xticks() 
plt.xticks(locs,(locs/1000.0).astype('!S3')) 
plt.ylabel('UTM NAD27 Y [km]') 
locs,labels = plt.yticks() 
plt.yticks~loc~,(loc~/lO?O.O);as~yp~(' l~4 ')~rotation=90) 
plt.plot(wlpp[.,O],wlppJ. 11],,k- .• ll~ewldth-1) 
plt.plot(h2[:,0],h2f:,l, g-- ,llnewldth=2) 
plt.plot(h3(:,0],h3 :,1, 'r:' , linewidth=2) 
plt.plot(salado[:,O ,salado[:,1] , 'b: ',linewidth=2) 
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plt.plot(wells[fiberg,O],wells[fiberg,1], ·~s',markersize=4) 
plt.plot~wells[steel ,0] ,wells[steel, 1], 'ro ,markersize=4) 
plt.axis 'image') 
plt.axis extents) 

datadir = join(' .. ', 'convnon_data') 

fh = open(join(datadir, 'model_domain_specs .dat'), 'r') 
nx,ny = fint(x) for x in fh . readline().strip().split()] 
xmin,ymin = float(x) for x in fh.readline().strip().split()] 
xmaxiymax = float(x) for x in fh.readline().strip().split()] 
fh.c ose() 

wipp = np.loadtxt(join(datadir, 'wipp_boundar~.dat')) 
h2 = np.loadtxt(joln(datadir, 'h2_200711.dat' ,delimiter=',') 
h3 = np.loadtxt(join(datadir, 'h3_200711.dat' ,delimiter=',') 
salado= np.loadtxt(join(datadir,'mrgn_dissolution.dat'),skiprows=S) 
wells= np.loadtxt(join(datadir, '2007_well_data.dat')) 

fhwn = open(ioin(datadir,'2007_well _data_with_names.dat'), 'r') 
#names are last column of each row, but not including 2 wells in CH region 
steel_well_names = [x.rstrip().split()[- 1] for x in fhwn if x.split()[- 2] == '1'] 
fhwn. close() 

fiberg = wells[:,4) == 0.0 
steel= wells[:,4] == 1.0 

wellij = n!.zeros((steel.sum(),2), 'int') 
welli~[:,O = np.floor((wells[steel,O] - xmin)/100.0) 
welliJ[:,1 = np.floor((ymin - wells[steel,1])/100.0) 

#regional left , right, bottom,top 
regext = (xmin,xmax,ymi n,ymax) 

# wipp area left,rirht,bottom,top 
wippext = (w1pp[:,O .m1n() - 1500.0, w1pp[:,O].max() + 1500 . 0, 

w1pp[:,1 .m1n()- 1500 . 0, wlpp[:,1].max() + 1500.0) 

fs = (18,9) 

#read in mean/ medain kriging + 1 results 
# these are on a mesh with 1/ 4 as many elements (1/2 as many in each direction) 
#and therefore must be mapped onto the MODFLOW gr id 

kmean = np.loadtxt(joi n(' . . ', 'kriginq_add_well ' , 'addone_mod_results_mean.dat')) 
kmedian = np. l oadtxt(join(' . . ', 'kriglng_add_well', 'addone_mod_results_median.dat')) 

kmean[kmean==1] = np.NaN # blank out areas outside MODFLOW active areas 
~ kmedian[kmedian==1] = np.NaN 

00 nkmean = normalize_field(kmean) 
nkmedian = normalize_field(kmedian) 

98 
kmean = spread_field(kmean)[::-1, :] 

100 kmedian = spread_fi eld(kmedian)[ : :-1,: ) 

102 nkmean = spread_field(nkmean)[:: -1,:] #flip wrt y 
nkmedian = spread_field(nkmedian)[::-1,:) 

104 
#read in the results of the add-one analysis for t:riangles 

100 tmean = np . loadtxt(join( ' .. ' , 'triangle_add_wel l', 'triangles_add_one_mean.dat')) 
tmedian = np.loadtxt(join(' .. ', 'triangle_add_well', 'triangles_add_one_median.dat')) 

108 
tmean[tmean==-999) = np.NaN # blank out areas outside MOOFLOW active areas 

110 tmed i an[tmedian==-999] = np.NaN 

1-12 ntmean = normalize_triangle(tmean)[::-1, :] 
ntmedian = normalize_triangle(tmedian)[::-1,:) 

114 

116 

118 

120 

122 

124 

126 

#read in correlation results (handling the NaN in the file) 
fhk = open(join(' . . ', 'model_correlation', 'CRA2009_model ', 

kl = [] 
'final_100_fields', 'corr_keff_vs_time.dat'), 'r') 

for line in fhk: 
kl.append([float(x) for x in 

fh k.close() 
line.strip().replace('l.#QNANe+OO', ' - 999').split()]) 

kcorr = np.array(kl) 
del kl 

fhh = open(joi n(' . . ', 'model_correlation', 'CRA2009_model', 
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'final_lOO_fields','corr_head_vs_time.dat'), 'r') 
128 h 1 = [] 

for line in fhh: 
130 hl.append([float(x) for x in 

line.strip().replace('1.#QNANe+00', '-999').replace('-l.#IND0e+00', 'l.OE-
1~ 16').split()]) 

fhh.close() 
1M hcorr = np.array(hl) 

del hl 
136 

138 

140 

142 

144 

# sec -999 subscicuced above back co NaN 
kcorr[kcorr==-999]=np . NaN 
kcorr[np.isnan(tmean[::-l,:])]=np.NaN 
hcorr[hcorr==-999]=ne.NaN 
hcorr[np.isnan(tmeanL::-l,:])]=np.NaN 

nkcorr = normalize_field(np.abs(kcorr)) #should already be flipped 
nhcorr = normalize_field(np.abs(hcorr)) 

146 # ##################### 
# compuce the remove-one analysis for correlation results from sampling-based correlation 

148 analysis 
fh • open('corr_remove_one_steel.dat', 'w') 

150 

152 

154 

fh.write( '\t '.join(steel_well_names) + '\n') 
np.savetxt(fh,kcorr[wellij[:,l],wellij[:,O])[None,:),fmt='%.6e',delimiter='\t') 
np.savetxt(fh,hcorr[welliJ[ :,l],welliJ[:,O)][None,:),fmt='%.6e',delimiter='\t') 
fh.close() 

156 

158 

160 

162 

164 

166 

168 

170 

#plot up histograms or distribution in each field 
plt.figure(l,figsizec(l2.5,10)) 
bins = 150 

plt. subpl ot(321) 
plt . hist(nkmean[-np.isnan(nkmean)].flatten(),bins-bins) 
plt . ylabel('frequency') 
plt.xlabel(r'scaled mean $\Delta$ kriging var. ') 
plt.axis('tight') 

plt.subplot(322) 
plt.hist(nkmedian(-np.isnan(nkmedian)].flatten() 1bins=bins) 
plt.xlabel(r'scaled median $\Delta$ kriging var. ) 
plt.axis('tight') 

p1t.subp1ot(323) 
1n plt.hist(ntmean[-np.isnan(ntmean)].flatten(),bins=bins) 

plt.ylabel('frequency') 
1~ plt.xlabel(r'scaled mean $\Delta$ triangle angle raio') 

plt.axis('tight') 
176 

178 

180 

182 

164 

186 

188 

190 

192 

pl t. subp lot(324) 
plt.hist(ntmedian[-np.isnan(ntmedian)].flatten(),bins=bins) 
plt.xlabel(r'scaled median $\Delta$ triangle angle raio') 
plt.axis('tight') 

plt.subplot(325) 
plt .hist(nkcorr[-np.isnan(nkcorr)].flatten(),bins=bins) 
plt.ylabel('frequency') 
plt.xlabel(r'scaled $\rho$ $K_{eff}$ vs. $t$') 
pl t. axis(' tight') 

p 1 t. subp 1 ot (326) 
plt.hist(nhcorr[-np.isnan(nhcorr)].flatten(),bins=bins) 
plt.xlabel(r'scaled $\rho$ head vs. $t$') 
plt.axis('tight') 

p1t.subplots_adjust(hspace=0.3) 
194 plt. savefi g( 'hi stograms_of_di stri buti ons. png') 

plt.close(1) 
196 

198 

200 

202 

204 

206 

#plot up hiscograms or original (unsealed) distribution in each field 
plt.figure(l,figsize=(l2.5,10)) 
bins = 150 

plt. subplot(321) 
plt.hist(kmean[-np.isnan(kmean)].flatten(),bins=bins) 
plt.axis('tight') 
plt.ylabel('frequency') 
plt.xlabel(r'unscaled mean $\Delta$ kriging var.') 

plt.subplot(322) 

-----------·- ··----- ·-
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plt.hist(kmedian(-np.isnan(kmedian)].flatten(),bins=bins) 
plt.axis('ti~ht') 
plt.xlabel(r unsealed median $\Delta$ kriging var. ') 

plt. subp lot(323) 
plt.hist(tmean[-np.isnan(tmean)].flatten(),bins=bins) 
plt.axis('tight') 
plt.ylabel('frequency') 
plt.xlabel(r'unscaled mean $\Delta$ triangle angle raio') 

plt.subplot(324) 
plt.hist(tmedian[-np.isnan(tmedian)].flatten(),bins=bins) 
plt.axis('ti~ht') 
plt.xlabel(r unsealed median $\Delta$ triangle angle raio') 

plt.subplot(325) 
plt.hist(kcorr[-np.isnan(kcorr)].flatten(),bins=bins) 
plt.axis('ti ght') 
plt.ylabel('frequency') 
plt.xlabel(r'unscaled $\rho$ $K_{eff}$ vs. $t$') 

plt.subplot:(326) 
plt.hist(hcorr(-np.isnan(hcorr)].flatten(),bins=bins) 
plt.axis('t:i9ht') 
plt.xlabel(r unsealed $\rho$ head vs. $t$') 

plt .subplots_adjust(hspace=0.3) 
plt.savefig('hist:ograms_of_original_distributions.png') 
plt.close(l) 

cmap = color·s.Linearsegmentedcolormap.from_list('rwg',('red', 'orange' ,'white','blue', ' purple')) 
nrm = colors.Normalize(vmin=-2.4,vmax=2.4) 
#cmap = 'jet:' 
out= np.zeros( (307,284,4)) 

##combine results linearly with multipliers 
#mean and median + keff and head = 4 results 
plt. figure(l) 
#out:[: ,:, O] = np.sqrt:((w[O} *nkcorr)**2 + (w[l]*nkmean)**2 + (w[2]*nt:mean)**2) 
out[:,:,O] = w[O]*nkcorr + w[l]*nkmean + w[21*ntmean 
plt.imshow(out[:,:,O],interpolation='nearest ,extent =regext,cmap=cmap,norm=nrm) 
cb = plt . colorbar(shl'ink=0 .8) 
cb.set_label('$S_c$') 
plt.title('$K_{eff} +$mean') 
finish_fi~(regext) 
plt.saveflg('combined_results_map_Keff_mean.png') 
plt.close(l) 

p lt. fi gure(l) 
#out:[:, :,1] = np.sqrt:((w[O}*nhcorr)**2 + (w[l ] *nkmean) **2 + (w[2)*nt:mean)**2) 
out[:,:,l] = w[O]*nhcorr + w[l]*nkmean + w[2]*ntmean 
plt.irrlshow(out[:,:,l],interpolation='nearest' ,extent=regext,cmap=cmap,norm=nrm) 
cb = plt.colorbar(shrink=0.8) 
cb.set_label('$S_c$') 
plt.title('$h +$ mean' ) 
finish_fi9(regext) 
plt.saveflg('combined_results_map_h_mean.png' ) 
plt.close(l) 

pl t. figure(l) 
#out:[:, :,2] = np.sqrt:((w[O]*nkcorr)**2 + (w[l],.nkmedian)"*2 + (w[2]*ntmedr'an)**2) 
out[:,:,2] = w[O]*nkcorr + w(l]*nkmedian + wr2]*ntmedian 
plt.imshow(out[:,:,2],interpolation-'nea rest: ,ext:ent•regext,cmap=cmap,norm=nrm) 
cb = plt.colorbar(shrink=0.8) 
cb.set_labe1('$S_c$') 
plt.tit1e('$K_{eff} +$median' ) 
finish_fi9(regext:) 
plt.saveflg('combined_result:s_map_Keff_median.png') 
plt.close(l) 

plt. figure(l) 
#out[:,:,3] = np.sqrc((w[O}*nhcorr)*"'2 + (w[l]*nkmedian)"*2 + (w[2]"ntmedian)**2) 
out[:,: ,3] = w[O]*nhcorr + w[l]*nkmedian + w(2]~ntmedian 
plt.imshow(out[:,:,3],interpolation='nearest',extent=regext,cmap=cmap,norm=nrm) 
cb = plt . colorbar(shrink=O .B) 
cb.set_label('$S_c$') 
plt.t:itle('$h +$ median' ) 
finish_fi9(regext) 
plt.saveflg('combined_results_map_h_median.png') 
plt.close() 
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# ######################################## 
290 #save table of results at: steel-cased wells 

292 

294 

296 

fh = open('composite_remove_one_steel.dat','w') 

fh.w~i~e(' \t'.join(steel_well_names) + ' \ n') · 
for J 1n [0,1,2,3): 

np.savetxt(fh,out[wellij[:, l ],wellij[:,O],j)[None,:],fmt='%.6e',delimi ter='\t') 
fh.close() 
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9.0 Remove One Steel Well Figures 

The following set of 18 figures (1 colormap and 17 map plots) shows the computed impact on 
the estimated local gradient fi·om removal of a single steel-cased well from the Culebra 
monitoring network. Two different types of changes are being illustrated; changes in both 
gradient and magni tude are represented by the hue and saturation of the color, respectively. 
White areas in the fi gures correspond to areas where the change in the predicted gradient is less 
than the threshold value (0.0 J ), while the deeply colored areas indicate a large change in the 
magnitude of the gradien t. Hot (red) colors indicate the magnitude of the change in angle, with 
cool colors (blue) indicating no change in direction (both factors are illustrated in the 2D color 
map below). 

For example, if removing a well causes the gradient to change in magnitude only by the 
maximum ammmt, the region would be fi lled wi th dark blue. Likewise, if the gradient direction 
change completely (1 80 degrees) upon removing the well, but the gradient magnitude only 
changed slightly, the region would be fi 1le~ with a faint red or pink color. Magenta indicates a 
change of 90 degrees, halfWay between red and blue. 

0 20 ~0 60 ~ 100 120 uo 160 100 
!change m anglel. degrees 

Each figure shows the localized effects on the gradient magnitude estimate, due to removing a 
steel-cased well from the network. The co lors (representing changes above the thresho1d) are 
only iound in the triangles directly connected to the removed point. 

For wells that have no etTect outs] de the WlPP L WB, t.he plot area is reduced to this smaHer area . 
The Delaunay triangles corresponding to the reduced monitoring network are plotted on the 
figure; the original triangles are not sho\vn. 
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1.0 Introduction. ________________ _ 

The Waste Isolation Pilot Plant (WIPP) is located in southeastern New Mexico about 30 miles 

east ofCarlsba~ New Mexico. The WIPP was authorized by Congress in 1979 (Public Law 

96-194) and given the mission to provide " ... a research and development facility to demonstrate 

the safe disposal of radioactive wastes resulting from the defense activities and programs ofthe 

United States exempted from regulation by the Nuclear Regulatory Commission. n The WIPP is 

intended to receive, handle, and permanently dispose of transuranic waste. To fulfill this 

mission, the U .S. Department ofEnergy is constructing a full scale facility to demonstrate both 

technical and operational principles of the permanent storage/disposal oftransuranic waste. 

Technical aspects are those concerned with the design, construction, and performance of 

subsurface structures. Operational aspects refer to. the receiving, handling, and emplacement of 

transuranic waste in salt. The facility is also designed for in situ studies and experiments in salt. 

The Water Quality Sampling Program (WQSP) evaluates the physical and chemical properties of 

the groundwater above the repository horizon that are part of the technical performance aspects. 

2.0 Purpose of the Water Quality Sampling Program Wells_ 
The objective of the WQSP is to collect representative groundwater samples from water-bearing 

zones in the area of the WIPP site. These data assist in meeting the requirements of site 

characterization. The WQSP wells drilled in 1994 are intended to provide representative, 

reproducible, and defendable quality data that are free of well construction bias. These seven 

wells were drilled along the boundary of the OffLimits Area under an U.S. Environmental 

Protection Agency (EPA) directive and enhance the current groundwater monitoring network. 

3.0 Description of Drilling Program _________ _ 
Wells WQSP#l through WQSP#6a are located (Figure 3-1) in east-central Eddy County, New 

Mexico in the T22S, R31E (Table 3-1). This drilling program was initiated by Westinghouse 

Electric Corporation and involved a number of subcontractors. Each of their contributions to the 

program are provided below. 

An archeological survey was perfonned at the locations of the new monitoring wells by Pecos 

Archeological Consultants. This survey was conducted on May 26 and June 16, 1994 for the six 

drill pads and new access roads constructed for this program. One archeological site was 

recorded with significant cultural remains within the impact zone. This site was avoided by 

rerouting one of the access roads to a drill pad. The description is intentionally vague to protect 
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Table 3-1 
Location Information for the 

1994 Water Quality Sampling Program (WQSP) Boreholes 

Borehole ID State Plane Coordinate Elevation Location Coordinates 

East North 
amsl T22S R31E (feet) 

WQSP#l 663600 503774 3416.6 Section 20 101 FNL 1422 FWL 

WQSP#2 667598 505542 3461.4 Section 16 1646 FSL 142FWL 

WQSP#l 670576 504030 3477.5 Section 16 96FSL 2162 FEL 

WQSP#4 670658 495000 3430.5 Section 28 1632 FSL 2136FEL 

WQSP#5 667170 493666 3381.6 Section 29 330 FSL 340FEL 

WQSP#6 663691 494942 3361.8 Section 29 1626 FSL 1461 FWL 
1 

' 

WQSP#6a 663625 494969 3361.2 Section 29 1653 FSL 1395 FWL 

• FNL - feet from north line 
• FSL - feet from south line 
• FWL - feet from west line 
• FEL - feet from east line 
• amsl - above mean sea level 



the location of this site. Unauthorized collection, vandalism, or excavation of cultural remains is 

prohibited under the Archeological Resources Protection Act (ARPA) (16 USC §470aa et seq). 

The access roads to the drill locations, the drill pads, and the pits were constructed by MMP 

Construction. The drill pads are l 00 ft by 100 ft, topped with construction grade caliche, and 

occupy approximately 2.29 acres. At each location, two pits were constructed approximately 30 

ft by 15 ft and approximately 10 ft deep and lined with high density polyethylene plastic. One 

pit contained the discharged cuttings and fluids from the drilling~ the other pit was divided into · 

two sections, with one side containing the drilling mud, and the other side containing non

potable water. WQSP#6 and WQSP#6a occupy the same drill pad; however, four discharge pits 

were constructed at this location. After drilling and well development, these pits were ·ruled with 

soiL 

The wells were drilled by \Vest Texas Water Well Service from September to November of 1994 

(Table 3-2). Grab samples of the cuttings were taken by IT Corporation every 20ft to track 

formations penetrated and to stop open-hole drilling in time to core the Culebra Member of the 

Rustler Formation. The core was described by INTERA. A condensed well summary, 

stratigraphic summary, cuttings description, Culebra core description (Dewey Lake core 

description for WQSP#6a), hole history, and geophysical logs (Century Geophysical 

Corporation) are presented as appendices in this report. 

The drilling plan for the six new monitoring wells provided an option for additional wells to be 

drilled should water be encountered in the Dewey Lake Formation. Water in the Dewey Lake 

Formation was encountered in only one well, WQSP#6. \VQSP#6a, located approximately 100 

.ft west ofWQSP#6, was terminated within the upper portion of the Dewey Lake Formation for 

further investigation. 

3.1 WQSP#J ______________ _ 

WQSP #1 is located 101 ft from the north line and 1422 ft from the west line in Section 20, 

T22S, R31E in Eddy County, New Mexico. The well was drilled from September 13 through 16, 

1994, and encountered 40ft of Santa Rosa Formation, 482ft of Dewey Lake Formation, and 174 

ft ofRustler Formation. Cuttings were collected every 20ft and the well was cored from 696ft 

to 737ft for detailed description of the Culebra Member of the Rustler Formation. Geophysical 

logs 



Table 3-2 
Drilling Information for the 

1994 Water Quality Satnpling Program (WQSP) Boreholes 

BoreholeiD Drill Dates T~tal depth Cored Interval Unit I 

(feet) (feet) 

WQSP#l September 13-16, 1994 737 696-737 Culebra 

WQSP#2 September 6-10, 1994 846 800-846 Culebra 

WQSP#3 October 20-26, 1994 879 833-879 Culebra 

WQSP#4 October 5-7, 1994 800 740-798 Culebra 

WQSP#S October 12-13, 1994 681 648-676 Culebra 

WQSP#6 September 22-30, 1994 617 568-617 Culebra 

WQSP#6a October 28-31, 1994 225 160-220 Dewey Lake 
. --~---~-- ---- . . - ----- ·---- -- - ·- .. . . -

• SPC_NAD27 - State plane coordinates_ North American Datum Model27 



were run in the hole and include: caliper, spontaneous potential, resistivity, natural gamma, and 

neutron porosity. The geophysical logs were run in this. hole before it was reamed, therefore, 

approximately 40 ft of slough prevented the logging tool from reaching the bottom of the hole. 

The rest of the wells were reamed before they were logged. 

3.2 WQSP#2 _____________ _ 
WQSP #2 is located 1646 ft from the south line and 142ft from the west line in Section 16, 

T22S, R31E in Eddy County, New Mexico. The well was drilled from September 6 through 10, 

1994, and encountered 147ft of Santa Rosa Formation, 486ft ofDewey Lake Formation, and 

215ft ofRustler Formation. Cuttings were collected every 20ft and the well was cored from 

800ft to 846ft for detailed description of the Culebra Member of the Rustler Formation. 

Geophysical logs were run the entire length of the hole and include: caliper, spontaneous 

potential, resistivity, naturaL gamma, and neutron porosity. 

3.3 WQSP#3---------------
WQSP #3 is located 96 ft from the south line and 2162 ft from the east line in Section 16, T22S, 

R31E in Eddy County, New Mexico. The well was drilled from October 20 through 26, 1994, 

and encountered 15 5 ft of Santa Rosa Formation, 513 ft of Dewey Lake Formation, and 212 ft of 

Rustler Formation. Cuttings were collected every 20 ft and the well was cored from 833 ft to 

879ft for detailed description of the Culebra Member of the Rustler Formation. Geophysical 

logs were run the entire length of the hole and include: caliper, spontaneous potential, 

resistivity, natural gamma, and neutron porosity. 

3.4 WQSP#4 ______________ _ 

WQSP #4 is located 1632 ft from the south line and 2136 ft from the east line in Section 28, 

T22S, RJIE in Eddy County, New Mexico. The well was drilled from October 5 through 7, 

1994, and encountered 78ft of Santa Rosa Formation, 510ft of Dewey Lake Formation, and 212 

ft ofRustler Formation. Cuttings were collected every 20ft and the well was cored from 740ft 

to 798ft for detailed description of the Culebra Member of the Rustler Formation. Geophysical 

. logs were run the entire length of the hole and include: caliper, spontaneous potential, 

resistivity, natural gamma, and neutron porosity. 



3.5 WQSP#5--------------
WQSP #5 is located 330ft from the south line and 340ft from the east line in Section 29, T22S, 

R31E in Eddy County, New Mexico. The well was drilled from October 12 through 13, 1994, 

and encountered 25 ft of Santa Rosa Formation, 450 ft ofDewey Lake Formation, and 206 ft of 

Rustler Formation. Cuttings were collected every 20ft and the well was cored from 648ft to 

676ft for detailed description of the Culebra Member of the Rustler Formation. Geophysical 

logs were run the entire length of the hole and include: spontaneous potential resistivity, natural 

gamma, density, and neutron porosity. 

~6 WQSP#6----------------------------
WQSP #6 is located 1626 ft from the south line and 1461 ft from the west line in Section 29, 

T22S, R31E in Eddy County, New Mexico. The well was drilled from September 22, through 

October 4, 1994, and encountered 68ft of Santa Rosa Formation, 341ft ofDewey Lake 

Formation, and 208ft of Rustler Formation. Cuttings were collected every 20ft and the well 

was cored from 568ft to 617ft for detailed description of the Culebra Member ofthe Rustler 

Formation. Geophysical logs were run the entire length ofthe hole and include: deviation, 

caliper, spontaneous potential, resistivity, natural gamma, and neutron porosity. 

~7 WQSP#6a ____________________________ __ 
WQSP #6a is located 1653 ft from the south line and 1395 ft from the west line in Section 29, 

T22S, R3 1E in Eddy County, New Mexico. The welt was drilled from October 28, through 

November 1, 1994, and encountered 3 5 ft of Santa Rosa Formation and 185 ft of Dewey Lake 

Formation. Cuttings were collected every 20ft and the well was cored from 160ft to 220ft for 

detailed description of the Dewey Lake Formation. Geophysical logs were run the entire length 

of the hole and include: caliper, spontaneous potential, resistivity, natural gamma, and neutron 

porosity. 
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Location: 

Elevation: 
(Top of Casing) 

Cuttings Description: 

Drilling Contractor: 

WQSP#l 
Condensed Well Summary 

Section 20, T22S, R31E 
101 ft from the north line 
1422 ft from the west line 

3419.2 ft above mean sea level 

D.S. Belski 

West Texas Water Well Service 
3432 W. University, Odessa, Texas 79764 
{915) 381-2687 phone (915) 381-7853 fax 

Drilling Record Date: September 13 to 16, 1994 
Bottom ofhole: 73 7 ft below land surface 
Cored interval: 696 to 737ft 

Cuttings: every 20ft 

WQ.SP #1 
Stratigraphic Summary 

Stratigraphic Unit "Depth Interval Natural 
Gamma Log (feet) 

Surficial Deposits/Santa Rosa 0-40 

Dewey Lake Redbeds 40-522 

Rustler Formation 522-689 partial 

• Forty Niner Member 522-591 

• Magenta Member 591-612 

• Tamarisk ·Member 612-689? 

• Culebra Member NA 

• Partial lower unnamed NA 
member 

Maximum Recorded Depth 689 

Core 
Description 

695.6-699 partial 

699-722 

722-737 partial 

Geophysical logs were run before the hole was reamed. Sloughing in the hole prevented 
the loggers from reaching bottom. 



WQSP#l 
CUTTINGS DESCRIPTION 



Date Time 

08/31/94 1120 

1125 

09/13/94 1309 

1324 

1353 

1423 

1433 

1520 

1546 

1610 

1638 

1707 

1718 

09/14/94 0746 

0759 

0825 

0845 

0904 

0919 

0945 

1009 

1021 

1040 

1102 

1112 

* 

----------------------------------------------------------------

Sample 
Number 

1-

2 •• 

l 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

WQSP#l 
Cuttings Description * 

Depth Description 
(feet) 

6 Surficial deposits 

25 Surficial deposits 

45 Mudstone, clay, siltstone and sandstone 

65 Siltstone and sandstone 

85 Sandstone, siltstone, and mudstone 

105 Siltstone and mudstone 

125 Sandstone, siltstone, and mudstone 

145 Siltstone, mudstone, and clay 

165 Sandstone, siltstone, and gypsum 

185 Siltstone, mudstone, sandstone, and gypsum 

205 Siltstone, mudstone, and gypsum 

225 Mudstone, siltstone, and gypswn 

245 Siltstone, mudstone, and gypsum 

265 Sandstone, siltstone, and gypsum 

285 Sandstone, siltstone, and gypsum 

305 Sandstone, mudstone, and gypswn 

325 Sandstone, trace gypsum 

345 Siltstone, gypsum, and sand 

365 Silt:.""tone and gypsum 

385 Sandstone, siltstone, and mudstone 

405 Siltstone, mudstone, and sandstone 

425 Siltstone, mudstone, and gypsum 

445 Siltstone and mudstone 

465 Siltstone with selenite, claystone with green reduction spots 

485 Siltstone with selenite, claystone with green reduction spots 

•• 
Cuttings description is for stratigraphic control not geologic description. 
Auger drilling 



WQSP#l 
Cuttings Description (Continued) * 

Date Time Sample Depth Description 
Number (feet) 

1131 24 505 Siltstone with selenite and fibrous gypsum 

1154 25 525 Anhydrite and gypsum 

09/14/94 1219 26 545 Anhydrite and gypsum 

• 
** 

1235 27 565 Mud 

1306 28 585 Anhydrite and siltstone 

1318 29 605 Anhydrite 

1351 30 625 Anhydrite, selenite, and siltstone 

1413 31 645 Anhydrite 

1502 32 665 Anhydrite 

1536 33 685 Anhydrite with. mud 

Cuttings description is for stratigraphic control not geologic description . 
Auger drilling 



WQSP#l 
CULEBRA CORE DESCRIPTION 



PAGE._1.:.,___ WIPP CORE-LOG INVENTORY INTERA 
OF 3 

FORM 1400 

BOREHOLE: __ ---!;W.!..:Q::!!LlS..:!.P#~1---- DIA.: --~4'_' ---- LOG BY: __,.~JB~D"-----

LOCATION: ___ ..~,;Nu.Eo..~.1~/4~N.:.W~1/~4~S~ect=io:::l.nu2...,0._T,_,22~S:...!.R~3~1_..E _____ _ DATE: 09/15/94 
DRILL DATE: 09/15/94 

ORIENTATION: __ .Jt.Y.2lerti.l.!i~ca5!J.I...~o:DI!.l::ow~nL..-___________ _ 

COORDINATES: _ __,_,1 0._..1_,' F ..... S ..... L...____1..._4=2=-2'_._FW..-:.::L,___ ______ _ DRILLER: _ _.R..:.:o .... n ...... ni=e_,_K=e"'"'jth...__ 

ELEVATION: ___ ~34~1~9~.2~f~e~etwa~m~s~l __________________ _ DRILL: Gardner Denver 1500 

DRILL METHOD(S): ......l:lAJ.I..jr.!.:R~o:.u:ta!!..;ryL--------------- DRILL CO.: West Texas Water 
Well Service 

R 
Time/ U 
date 

Depth 
feet 

G 
% e 

0 

f 
A 
A 
c 
T 
u 
A 

DESCRIPTION REMARKS 

695 .6- 699.0 ft: upper 0.2 ft of unit: red- Tamarisk Member of 
brown mudstone with numerous subrounded- Rustler Formation 
subangular pebble-sized anhydrite clasts 
underlain by light to dark gray mottled 
anhydrite with 2-3 mm gypsum laminae. 
Lower 0.2 ft of unit: light-brown and black 
interbedded clays. Sharp contact between 
anhydrite, clay, and underlying Culebra 
Member. 

699.0- 700.6 ft: reddish gray-brown Culebra Member of 
microcrystalline dolomite with numerous open Rustler Formation 
vugs (I nun- 0.25 em). Fractures occurring 
along horizontal, thin ( < 1 nun) clay seams. 



PAGE._,2=---
0F 3 

WIPP CORE-LOG INVENTORY INTERA 

FORM 

BOREHOLE: __ ---tWu.a_sL-iP#L1'------- DIA.: __ __,_4" ___ _ LOG BY: _ __,.,JBIIUD"'------

LOCATION: ___ .,.~.;N~.~~~Eo..£1.L.;;/4uNi.!.WU..!.1/!.,;;l4uS.r.:.e.:.:oc:a~;tjo=:.:n.:...21iL10L.T.....,2 .... 2...,S"'"'R,.3z-1=-=E..._ ___ _ DATE: 09/15/94 
DRILL DATE: 09/15/94 

ORIENTATION: --Y~e~rt.ll:ica~l.!oliDo~w~n------------

COORDINATES: --W10.w1"-' wFS=..!L=---...l..:14:u;2.-2-....;' FW:.....::..:..::.L _______ _ DRILLER: _..JR~o~n!!.!.n~ie....!..K~e:.u:ithu...... 

ELEVATION: ____ ~34~1~9~.2~r~e~etua~mas~l--------------------- DRILL: Gardner Denver 1500 

DRILL METHOD(S): ,_,Q,A!.L.ir.uR~ot~al!.Jry!..-___________ _ DRILL CO.: West Texas Water 
Well Service 

R 
Time/ u Depth % 
date N feet 

10/.0 
09/15 

-TPZ·O · 

• :;cr. a 

G F 
N 

e A 
c 

0 r 
IJ 
~ 

DESCRIPTION 

700.6- 706.0 ft: light olive-gray 
microcrystalline dolomite. Upper 2 ft of unit 
contains infrequent open vugs up to 1.5 em. 
Vugs decrease in size and increase in 
frequency toward base of unit ( -1 mm). In 
lower 2.5 ft open vugs form in bands 0. 1 to 0.3 
ft in width. Horizontal fractures occur toward 
base of unit along thin ( < 1 mm) clay seams. In 
upper 2 ft of unit horizontal fractures occur 
along gypsum seams. Unit contains infrequent 
high-angle gypsum veins (2-3 mm) . 

REMARKS 

Culebra Member of 
Rustler Formation 



WIPP CORE-LOG INVENTORY INTERA 

FORM 1400 

--~WL.J.;oi!Qio.liiiSu..P#~1---- DIA.: ___ 4;;~;.."-~-- LOG BY: _--11!,J.a.tBII£D ___ _ 

LOCATION: ___ ..._,N=E:...:..:1/'-'"4_._N"""W..._1....,_/4~S=ect=i=o:u..n ...,.20..........,_T2=2....,S.._R....,.3::....1:....::E=------ DATE: 09/15/94 
DRILL DATE: 09/15/94 

ORIENTATION: __ V.l!.:e~rt.u:ic~a!!..I..!::::!D~own.!.!.U.. ___________ _ 

COORDINATES: -~10=-1:...' .:...FS~L=--_ _,1.;.....,42 .... 2._' A.-FW......,.L _______ _ DRILLER: _ _,R~oc.r.Jn~ni=e...:..K=e~ith~ 

ELEVATION: __ ~3~4~1~9.a2~ffi~e~t~a~m~s:...l -------------- DRILL: Gardner Denver 1500 

DRILL METHOD(S): _.._,A..,_ir ...... R=o=ta~rv....._ ______________ _ DRILL CO.: West Texas Water 
WeiiSeryice 

R G F 
R 

Time/ u Depth % e A 

date N feet 
c 

0 T DESCRIPTION REMARKS 
u 
R 

~'1--0 
706.0- 710.5 ft: same dolomite as previous Culebra Member of 
unit. Upper 1. 5 ft highly fractured and clayey. Rustler Formation 
Small (1-2 mrn) vugs, open, and of moderate 
intensity. Vugs decrease in frequency and -1.5 feet of core loss 
increase in size (0.5- 3 em) toward base of 
unit. Lower 3 ft of unit highly fractured with 
thin (<1 m.m) clay seams and small blebs of 
clay. 

:f-10·0 

-:fir./) . 

?ft..o 



p=========~=============================================F========~· 
PAGE._1.L--_ INTERA 
OF 1 

WIPP CORE-LOG INVENTORY 

BOREHOLE: __ __.:.W.z.:Oo=i.:S~P#~1---- DIA.: 4" 

FORM14tX( ~ 
LOG BY: ---=..~JB=..D....._ __ _ 

LOCATION: ___ ..J,;Nu.E...,1.!.;;/41:...lN..:.:W~1/!..;;;!4;...:S;Qe..:.ct~jo:.t.~n.:...2b.:O::..T..:...2~:.t2liloliiS~R~3~e..1...,.E.....__ ___ _ 

ORIENTATION: __ ...lt.V~ertwixca~I_.,Dc.o(..!;w!.!..n!.....,-____ ~-------

COORDINA TES: _-...:..10=-.1~....'.~-FSXJL..__...,~1~4.!:.122.._'..;..FW..;..;..=:L:..-______ _ 

ELEVATION: __ ~34~1~9~.2~f~e~etwa~m~s~t-· --------------

DRILL METHOD(S): -!..!A!.!..ir~R~ot~alLJry'--------------

Time/ 
date 

R 
u Depth % 
N feet 

n---+--* ::rto.o 

G 
e 
0 

F 
R 
A 
c 
T 
u 

: 
DESCRIPTION 

DATE: 09/15/94 
DRILL DATE: 09/15/94 

DRILLER: _ _.R~o=n=n~ie:..:.K~e~ithu._ 

DRILL Gardner Denver 1500 

DRILL CO.: West Texas water 
Well Service 

REMARKS 

~~--+~~~~·> ~~-+--~~~----------------------------;----------_,, ~ ~ ' / 

09/15 
14:31 

- - ~ 2"" ~ 2 ~!_ 
: : 7 tz: 
: :ffZ: 0 : r:z t,f 
- - r.-.,, - - ~ - -.. . - ~ 

1- -
~ . 
~:f/1-· 0 : 
1- .. 
1- -1- .. 
1- -
~ . : 
~ : 
: -
:=Hl?·O : 
1- .. 
~ -
~ -- -.. -
~ -.. -- -•:ffK.o. • - . -- -.. -
~ -.. -- -... -: -
!-~./) : 
1- -
.. -
~ -- . 
~ -
1- -
~ -
.. .::1.'7";0 ~ -

710.5- 722.0 ft: light olive-gray 
microcrystalline dolomite. highly fractured. 
Numerous moderately-sized (5-10 rmn) open 
vugs toward top of unit decreasing in 
frequency and size with depth. Toward base 
of unit vugs are sparse and gypsum filled. 
Evidence of infrequent gypsum filled fractures 
throughout unit. Contact between the Culebra 
Member and underlying unnamed member not 
visible. 

Culebra Member of 
Rustler Fonnation 

8.5 feet of core loss 

--



PAGE._1.t...__ 
OF 3 

WIPP CORE-LOG INVENTORY 

BOREHOLE: ----..!.W~Q~S~P#.,.!;1;,1..1 ____ DIA.: --~·-· ----

LOCATION: ___ .uN'li:I:Eo.!.l1/.;;:;4..:.;NuW.1.~.~.,/4;;:;;.· =S:::.:ect='=·o~n .-.20:=.....:..T2-2...,S~R~3~1&.aE.__ ___ _ 

ORIENTATION: __ y,L:e~rt~ica-.&..l.l!IID¥own.u.u.. ___________ _ 

COORDINATES: ---.!..:10"""1~-' !....:FS!II!.IL.___--~.1~42~2._' .:..FW.:...:..:L _______ _ 

ELEVATION: ___ ~34~1~9.~2..:.;re~e~t~a~m=s~l -----------------

DRILL METHOO(S): ...cA.u..ir..J.;RU:!o:.!:liita!!.;ry,__ _________________ _ 

R 
Time/ u Depth "" date N feet 

1t.1·P 

G 
e 
0 

f 
It 
A 
c 
T 
u 
R 

DESCRIPTION 

722.0-724.5 ft: black, plastic clay with 
infrequent 1-2 mrn gypsum stringers. 

!NT ERA 

FORM 1400 

LOG BY: -~JB~D'-----

DATE: 09/16/94 
DRILL DATE: 09/15/94 

DRILLER: _ _,R....,o ..... n"""m..,.· e_,_K~e~ith~ 

DRILL: Gardner Denver 1500 

DRILL CO.: WestTexasWater 
Well Service 

REMARKS 

Unnamed Member of 
Rustler Formation 

I 724.5-726.5 ft: vecy dark red-brown clay 
with 0.1 - 0.2 ft whlte to pinkish white gypsum 
bands. Infrequent gypsum stringers up to 2 
mmin width. 

:fZ/,.() . 



PAGE._.2..__ WIPP CORE-LOG INVENTORY INTERA 
OF 3 

FORM 1 

BOREHOLE: -----lW~Qolo!S.~-P#u:..1.L..----- DIA. : __ -...;;:;4_" ---- LOG BY: -~J""'B""'D~---

LOCATION: ----1.N:u:E::...~1'L:/4:t..Nu.W~1L:/4t...:S~e=:t.l:ct::!.!i~on~20~T2~2~:.:=S~Rx.31.uE.__ ___ _ DATE: 09/16/94 
DRILL DATE: 09/15/94 

ORIENTATION: __ V..L.¥ler1:.~.~i.=~ca.u.l..ao0o=wn""'--------------

COORDINATES: __ ~10~1~'~F~SL ____ ~1~42_2~'~PW~L~--------- DRILLER: _...,~R~o=n~~.~.ni~.::te..:...K~e~ith!.l.-

ELEVATION: ___ ~3~4~1~9-~2~re~e~t~a~m=s~l ____________ __ DRILL: Gardner Denver 1500 

DRILL METHOO(S): ~A~.~..ir .... R~ot~aLJ.,jry~-------------- DRILL CO.: West Texas Water 
Well Serytce 

R 
11me/ u 
elate N 

Depth 
feet 

G 
% e 

0 

F 
R 
4 
e 
T 
u 
R 

DESCRIPTION 

726.5- 732.0 ft: lighter red-brown clay with 
numerous gypsum veins up to 0.3 ft in width. 
White to pinkish-white crystalline (lath-like 
interlocking crystals) gypsum fill. Veins are 
horizontal to high angle and increase in 
frequency toward base of unit as clay grades 
into anhydrite. 

732.0- 737.0 ft: light to dark gray mottled 
anhydrite with abundant 1-2 mm gypsum 
laminae. 

REMARKS 

Unnamed Member of 
Rustler Formation 



PAGE . ...:3o=:.-_ 
OF 3 

WIPP CORE-LOG INVENTORY 

BOREHOLE: __ --!,W=Q:!5..lS~P#~1---- DIA.: __ __._4'_' ------

LOCATION: ___ ...:.N..uE ..... 1u.;/4:L..!.:!NW~1u.;/4~S~ect=:.>lio:.:.:n.....,2...,0._T....,2..,2=S:...:.R....,3,...,1"--E..._ ___ _ 

ORIENTATION: __ V.s.;el£!.rt.u:ica~CU.I.~~~:Do.:.r..wn:.:..u. ___________ _ 

COORDINATES: _---l.,;1 0=..1~-..' .~..,;FS:=.~L.__ __ ...:.1,;t~42-2.._' .:....FW~L.__ __________ _ 

ELEVATION: ------l3..::4u1~9:..6.2o..!f.£!.eli!.!etwaOI!.mu.so!.!.l ___________ _ 

DRILL METHOD(S): _.A~il.!-r.uR~otkli!au:rv _________________ _ 

Time/ 
date 

R 
U Depth % 
N feet 

G 
e 
0 

F 
R 
A 
c 
T 
u 
R 

DESCRIPTION 

INTERA 

FORM 1400 

LOG BY: _--.x.JB~D-=-----

DATE: 09/16/94 
DRILL DATE: 09/15/94 

DRILLER: _ _,R,....,o,.._nu.:.n.l.ll:ie'-o!-K;:::oe~ithw..-

DRILL: Gardner Denver 1500 

DRILL CO.: West Texas Water 
We!!Seryice 

REMARKS 

II---+~._~.() .-:--+--~,~E -+-----------------+-------~1 
09/15 3~ . : \\ 732.0- 737.0 ft: light to dark gray mottled Unnamed Member of 
17:40 ~ : [\' \ anhydrite with abundant 1-2 mm gypsum Rustler Formation 

!- • laminae. !- .. 
!- .. ~, 

~:f5s:o:1 ~\ 
!- : 0 t\ ... • 0 ... .. I\ ~ . 
!- • 

!- .. !\ !- .. 

~ :f!& ·0 : 1:\' .. 
1- .. 

1- • ~~ 1- • 

~ ~ ~ 
~~---+--~-~~·0 -~-4-~~~----------------------------~~------------~ 

1- -!- .. 
1- 41 

i- .. 

~ : 
~ . .. .. .. 
:~'51·0 : 
: : 
i- -
~ .. 
1- .. 
1- .. 
1- .. 
1- .. 
~~.o: 
1-- .. 
1- .. - . 
~ . - .. 
~ .. 
!- .. 

~=====-~-~-o~·~========================================-=========~ 

'-------------------- -------------



WQSP#l 
HOLE HISTORY 



94 .I. I 
j_ 

GROUND LEVEL 

IE-

~ 

!1!50' 

7 37' 

T 
90' 

+ 11' 

r 
60.2' 

....., ~ 

2!J' 

l 
10" 

-"'-

r-= ~ 
.... ....... ... 

~ 1S' H--

WEST TEXAS WATER WELL SERVICE 
RIG#15 

2.5 FT EXTENSION Willi LOCKABLE C 
PROTECT WELL CASING 

I . l0.75X0.375 WALL SURFACE CASING 
CEMENTED rnA 15~ HOLE 

2!1' 

APTO 

~1 
5" O.D. X 0.280 WALL BLANK FJBERGLASS CAS ING 

CEMENT SLURRY M1X FROM 550FT TO 1 FT 
1 Ff BELOW SURFACE 
SLURRY IS 7 GALLONS WATER TO 1 CU FT 
PORTLAND-ASTM ClSl0-92 

~ ~ 

~ 9.8~ 
BENTONITE SEAL FROM 640 TO 550FT 

..... !-

SAND PACK FROM 651 TO 640FT ... 1-

8116BRADY GRAVELFROM651 TO 712FT 

~se 

IIi 
25 Ff OF 5" O.D. FIBERGLASS 0.020 SLOT SCRE 

CENTRALIZERS LOCATED AT BOTTOM OF SC 
~~~ TOP OF SCREEN, AND AT 60FT INTERVALS TO 
I=~~ SURFACE === 
~~~ 

EN 

REEN, 

=== ,=== ,~s§ 

1 0" OF BLANK 5" O.D. CASING 



WEST TEXAS WATER WELL SERVICE 

september 13, 1994 

WQSP # 1 

6:30 AM -
8:00 AM -

11:30 AM -
5:00 PM -

8:00 AM - Rig down on WQSP # 2 and move to WQSP # 1 
11:30 AM - Rigging up on WQSP # 1 

5:00 PM - Drilling 9 7/8" hole from 25' - 245' 
5:20 PM - Come out of hole & secure rig for day 

september 14, 1994 

WQSP # 1 

6:00 AM -
6:35 AM -
6:45 AM -
7:25 AM -
4:00 PM -
4:15 PM -
4:30 PM -

6:35 AM - Carlsbad to WQSP # 1 
6:45 AM - Check fluid levels 
7:25 AM - Fix rotating head & T.I.H. 
4:00 PM - Drill 9 7/8" hole from 245' - 693' 
4:15 PM - Trip pipe out of hole 
4:30 PM - Shut down rig and secure for day 
.5:15 PM - WQSP # 1 to Carlsbad 

September IS, l995 is missing from the drillers log, see WQSP# 1 core description. 



WEST TEXAS WATER WELL SERVICE 

September 16, 1994 

WQSP # 1 

6:30 AM - 6:35 AM -
6:35 AM - 6:50 AM-
6:50 AM - 7:50 AM-

7:50 AM - 8:30 AM -
8:30 AM - 9:00 AM -
9:00 AM - 12:45 PM -

12:45 PM - 1:00 PM -

September 20, 1994 

WQSP # 1 

6:00 
6:30 
6:40 
7:00 

AM
AM
AM
AM-

6:30 
6:40 
7:00 
1~:30 

AM
AM
AM
AM-

Carlsbad to WQSP # 1 
Check & service rig 
Finish tripping out of hole with 
run 
Retrieve core 
Breakdown core tools 
Rig up logger & log well 
secured rig for weekend 

carlsbad to WQSP # 1 
Check fluid levels in equipment 
Run bailer in casing 

Jrd core 

Run ~~~ pipe inside 2n trimmie line to check 
gravel depth and remove bridge, added gravel 
to depth of 650' below ground surface, placed 
sand pack from 650'-640' 

11:30 AM - 12:40 PM- Pulled 1" pipe 1 mixed bentonite slurry to 

12:40 PM -
1:30 PM -
3:00 PM -

1:30 PM-
3:00PM-
4:30 PM -

pump for bentonite seal from 640'-550' -
approximately 275 gallons. 
Rigged up to pump cement 
Waited on cement trucks 
Pump cement from 550' to surface, 
circulating out to reserve pit 

4:30 PM - 5:00 PM - Washout cement from lines, shut down 
operations for the day 

5:00 PM - 5:30 PM- WQSP # ~ to Carlsbad 



WEST TEXAS WATER WELL SERVICE 

september 21, 1994 

WOSP jj 1 & 2 

6:10 AM-
6:40 AM 
6:55 AM -

6:40 AM - Carlsbad to WQSP # 1 
6:55 AM Service rig 
s:oo AM - Clean up location & rig down 

september 22. 1994 

WQSP # 1 

8:50 AM - 5:30 PM - Bailed well to develop and clean up 

September 28, 1994 

WQSP # 1 

7:25 AM -
9:30 AM -

1.0:00 AM-
1.0:45 AM -
11.:1.5 AM -
1.2:30 PM -
1.2:40 PM -

9:30 

1.0:00 
1.0:45 
1.1.:15 
1.2:30 
1.2:40 

3:30 

AM - Make 24 trips with bailer, rig down, & go 
to get pipe trailer & pump 

AM - Getting pipe trailer & pump 
AM - Rig up to run pump 
AM - Lunch 
PM - Run pump 
PM - Hook up to generator & start pumping - pump 

rate 1.3 GPM 
PM - Pump well - average 1.0.9 GPM 

Pump was set on 714 1 1" gal. pipe 
3:30 PM- 4:00 PM - Rig down & go to WQSP # 6 

september 29, 1994 

WOSP # 1 

6:30 AM - 6:45 AM - Rig up to pull pump 
6:45 AM - 8:00 AM - Pulled pump & rigged down 
8:00 AM - 9:45 AM - Load up, straighten sand line 
9:45 AM - 10:00 AM - WQSP # l to WQSP # 6 



WQSP#l 
GEOPHYSICAL LOGS 
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WQSP#2 



WQSP1f2 
0 1646 I FSL 

142' n1L 

Section 16. T22S. R31E 

16 

WQSP#3 
96• FSL 
2162' FEL 

n 

Location of WOSP #2 

t 

N 



Location: 

Elevation: 
(Top of Casing) 

Cuttings Description: 

Drilling Contractor: 

WQSP#2 
Condensed Well Summary 

Section 16, T22S, R31E 
1646 ft from the south line 
142ft from the west line 

3463.9 ft above mean sea level 

D.S. Belski 

West Texas Water Well Service 
3432 W. University, Odessa, Texas 79764 
(915) 381-2687 phone (915) 381-7853 fax 

Drilling Record Date: 
Bottom of hole: 
Cored interval: 

September 6 to 10, 1994 
848ft below land surface 
800 to 846ft 

Cuttings: every 20ft 

WQSP#2 
Stratigraphic Summary 

Stratigraphic Unit Depth Interval Natural 
Gamma Log (feet) 

Surficial Deposits/Santa Rosa 0-143 

Dewey Lake Redbeds 143-629 

Rustler Formation 629-844 partial 

• Forty Niner Member 629-692 

• Magenta Member 692-714 

• Tamarisk Member 714-811 

• Culebra ~fember 811-833 

• Partial lower unnamed 833-844 
member 

Maximum Recorded Depth 844 

Core 
Description 

800-810 partial 

810-834 

834-846 



WQSP#2 
CUTTINGS DESCRIPTION 



Date Time Sample 
Number 

08/31194 0920 1-

0928 2"" 

09/06/94 0845 I 

0900 2 

0927 3 

1035 4 

1102 5 

09/07/94 0824 6 

llOl 7 

1239 8 

1259 9 

1323 10 

1330 11 

1341 12 

1407 13 

1423 14 

1447 15 

1523 16 

1550 17 

1610 18 

1643 19 

1715 20 

1729 21 

1749 22 

09/08/94 0833 23 

* 

WQSP#2 
Cuttings Description* 

Depth Description 
(feet) 

6 Surficial deposits 

25 Surficial deposits 

45 Sandstone, clay, and sand 

65 Clay, sandy siltstone, and mudstone 

85 Clay 

105 Sandy mudstone, clay, and sandstone 

125 Sandstone, clay, and interbedded siltstone and sandstone 

145 Sandstone with minor gypsum 

165 Mudstone 

185 Mudstone, trace sandstone 

205 Sandstone, clay, minor gypsum 

215 Sandstone, clay, minor gypsum and sandstone 

225 Sandstone 

245 Claystone and gypsum 

2p5 Sandstone and minor fibrous gypsum 

285 Sandstone ·with green reduction spots 

305 Sandstone 

325 Sandstone 

345 Siltstone and sandstone 

365 Sandstone, minor fibrous gypsum 

385 Siltstone with interbedded sandstone 

405 Siltstone "With green reduction spots, minor fibrous gypsum and clay 

425 Siltstone with interbedded mudstone and sandstone 

445 Sandstone, trace gypsum 

465 Siltstone, trace gypsum 

** 
Cuttings description is for stratigraphic control not geologic description. 
Auger drilling 



-------------------------------------------------------------~ 

WQSP#2 
Cuttings Description (Continued)"' 

Date Time Sample Depth Description 
Number (feet) 

0854 24 485 Siltstone, sandstone, trace gypsum 

0922 25 505 Siltstone, clay, trace gypsum 

0946 26 525 Mudstone, siltstone, sand, and clay 

1003 27 545 Mudstone, siltstone, sand, and clay 

1030 28 565 Sandy siltstone 

1048 29 585 Siltstone with minor gypsum 

1103 30 605 Sandy siltstone with mudstone 

1152 31 625 Siltstone, mudstone, and sand 

1154 32 630 Sandstone 

09/08/94 1216 33 645 Anhydrite and clay 

* 
** 

1243 34 665 Siltstone, mudstone, and sand 

1313 35 685 Anhydrite with gypsum 

1326 36 705 Dolomite, damp 

1350 37 725 Anhydrite with gypsum 

1431 38 745 Gypsum and anhydrite 

1450 39 765 Gypsum and anhydrite 

1530 40 785 Gypsum 

1538 41 798 Mudstone, minor gypsum and anhydrite 

Cuttings description is for stratigraphic control not geologic description. 
Auger drilling 



\VQSP #2 
CULEBRt-\ CORE DESCRIPTION 



··~ ---~~-----------------------~ 

PAGE._1.!.....-_ WIPP CORE-LOG INVENTORY INTERA 
OF 3 

FORM 1400 

BOREHOLE: -----~W~Q:aSx.P#!...!.UI2._ ____ DIA.: __ ....;4~"---- LOG BY: ----¥-----4111 
LOCATION: ___ ..uNi.!..W!W1L.!..:/4:r....:S!:t..WLL..I..1/!..:!4:...:.S~e'-lllct~io.u..n!....1.t.:.6!....Iu2...,2~S...!..R~3w..1•E----- DATE: 09/09/94 

DRILL DATE: 09/09/94 
ORIENTATION: __ V.:£.:eiUrt~ica~l..!:oiD~ow.!!.!..!.n ___________ _ 

COORDINATES: _ __.16¥;4;uo6u1 F~S~L.____,1....,.4-21..._fW..:...u~L,__ _______ _ DRILLER: --'R~o.u..nwn:Uiie:...LK~e!.!.!:it!.!..h _ 

ELEVATION: __ ---lo34~6¥.3 . ..x9..,~;fex:!eat..5!all.l.m.!.::iis~l ----------- DRILL: Gardner Denver 1500 

DRILL METHOD(S); -L..:!A.!.!..ir ..... R.,.o...,.ta.,_,ry.___ ____________ _ DRILL CO.: West Texas Water 
Well Service 

R 
Time/ u Depth % 
date N feet 

09/09 
11:29 

G F 
II 

e A 
c 

0 T 
u 
R 

DESCRIPnON 

800.0- 810.1 ft: light to dark gray mottled 
anhydrite with gypsum laminae (1-2 mm). 
Upper 0.2 ft of unit is red-brown mudstone 
with subrounded to subangular pebble-sized 
anhydrite clasts. Lens of similar material from 
804.3 - 804.5 ft with bladed selenite crystals. 

REMARKS 

Tamarisk Member of 
Rustler Formation 



PAGE~2.....__ WIPP CORE-LOG INVENTORY INTERA 
OF 3 

FORM 1400 

BOREHOLE: __ ___,W~Q~SwP#~2.__ ____ DIA.: ___ 4..:....'-' ---- LOG BY: -~J~BD~---

LOCATION: ____ ~NuW~1ulz4~S~VVL1~/4~S~ecl~io~n~1~6~T&2~2S~R~3~1E._ _____ __ DATE: 09/09/94 
DRILL DATE: 09/09/94 

ORIENTATION: --~V~ert~i~:.::ca!i!!I....,D~o~wun!.--------------

COORDINATES: ----!..:16~4d~F~S~L_----~,;14=2._.'FW~L..._ _______ _ DRILLER: _...JR~o.u..n!!.!n~ie'-l..K~e:ll!ithw..__ 

ELEVATION: ___ ~34~6~3~.9~f~e~et~a~m~sl ____________________ __ DRILL: Gardner Denver 1500 

DRILL METHOD(S}: _oA.u.ir..!..:R~o~ta!.!..rvJ..-_____________ _ DRILL CO.: West Texas Water 
Well Seryice 

R G r 
R 

nmet u Depth 'l6 e ,.. 
date N feet 

c 
DESCRIPTION REMARKS 0 r 

u 
R 

~ YU ·0 _ 
E 

09/09 9 ~ 800.0 - 810.1 ft: light to dark gray mottled Tamarisk Member of 1!-
!- • 1 anhydrite with gypsum laminae (1-2 mm). Rustler Fonnation !- l" !-
!- . Upper 0.2 ft of unit is red-brown mudstone 
!- -

~ 
with subrounded to subangular pebble-sized !- . !- anhydrite clasts. Lens of similar material from ~f{». 0 . . 
804.3 - 804.5 ft with bladed selenite crystals . ... . 

1- . 

~ 
Contact with underlying dolomite unclear . 1- . 

1- -
~ . 
1- . 
1-

"' 
1- . 
~9os.o . 
1- . 
!- . 

~ 
!- . 
1- . 
1- . 
1- . . - - ~ :9of.o --- -- -. - " - -- . 
!- .. 

~ f- . 
~ -

~ ,. fJo.a • 
810.1 - 816.0 ft: highly fractured light olive Culebra Member of ,. . -

~ -
!- - gray microcrystalline dolomite, appears clayey_ Rustler Fonnation 
!- -

~ Small open vugs increasing in size and f- -f- - decreasing in frequency with depth. Toward r- . 
~ - c::tl"f base gypsum-filled vugs (- 4 ern). !- -

2 r-!1/.o . 
r- -r- -
!- -
!"" -

~ 
.. . .. -
!- -
!- -
r- f6l -g /-.0 ~ 



PAGE-13"----
0F 3 

WIPP CORE-LOG INVENTORY INTERA 

FORM 1 

BOREHOLE: __ __.W..:..;O:a.S~P#...........,2.__ ____ DIA.: __ _;4;;:;..."---- LOG BY: ---=JBIIUD..:...... __ _ 

LOCATION: ___ ..~.N:.:W-~.1.1.l./~4-=S:.:.W.z..1l.£../4~S=ect~io~n ....... 1-=6_,!2 ....... 2=S .... R~3:..:.1.-E ____ _ DATE: 09/09/94 
DRILL DATE: 09/09/94 

ORIENTATION: __ Y.s..le!l!..!.rt~ica~l Joo:Oo~w:u.n!..!.-------------

COORDINATES: __ ~16~46~1FwS~L~--1~4~2w'EW~aL _____________ _ DRILLER: --....JRu.:o='l.nwn~ieu.K~e~ituh_ 

ELEVATION: ____ ~346~~3.~9~~~e~t~a~m~s~l ___________________ ___ DRILL: Gardner Denver 1500 

DRILL METHOD(S): -L:lAu..ir.L.JR~ot&!ilaiUry:--___________ _ DRILL CO.: West Texas Water 
Well Service 

12:30 

DESCRIPTION 

810.1-816.0 ft: highly fractured light olive 
gray microcrystalline dolomite. Small open 
vugs increasing in size and decreasing in 
frequency with depth. Toward base of unit 
vugs are sparse (5 rnm- 4.5 em) and gypsum 
filled. Fractures toward base appear to have 
·been gypsum filled. 

REMARKS 

Culebra Member of 
Rustler Formation 

1. 5 feet of core loss 



PAGE._1.!.--_ WIPP CORE-LOG INVENTORY INTERA 
OF 1 

FORM 1400 

BOREHOLE: __ ___,W..:..O.....,..S._.P# .... 2..__ ____ DIA.: ___ 4.:..."---- LOG BY: _ __..¥.lJB=D"'-----

LOCATION: ______ ~N~VV~1~/~4~S=VV~1~/4~Se=cl=i=o~n~1=6~T-22~S~R=3~1E ________ __ DATE: 09£10/94 
DRILL DATE: 09/10/94 

ORIENTATION: ----=-V=ert....,i=cao:.:I_,D=o=w .... n.._ ___________ _ 

COORDINATES: ---'-'16~46"-"'-'' F_,S"""L.______,1=42.._1.._FW~L..____ _______ _ DRILLER: _....!R~o~n!.!.!nUI!ie'-LK~e~ith!.!.-

ELEVATION: ______ 34~6~3~.9~~~ee~ta~m~s~l ________________________ __ DRILL: Gardner Denver 1500 

DRILL METHOD(S): ~At..._·r..:...:R=ot:t.ll:!au..ilry.__ ___________ _ DRILL CO.: West Texas Water 
Well Service 

Time/ 
date 

R 
U Depth % 
N feet 

G 
e 
0 

F 
R 
A 
c 
T 
u 
R 

DESCRIPTION REMARKS 

~~--~· ~~0 ~~~-E~------------------------~------------~1 ,... - ' / 
09/10 
16:42 

17:15 

2r- - 7 ...,~.- F 
~ :5 t:J'V; 
1- - c:!)yi 

1- - §' 1- -

r- - li,GF' ~ yJtJ.o : 
- -1 - -
~ ~ ~~'~! F 

- -- -
r- - c:=v~ 
~ft.l.O : -

:- -
f- • 

r- - t:z F f- • 
1- .. 
:- -

- ~~ - -:it.~.() : 
- - 'Cr: 
: : c:p.;( 
1- - :--r' 

816.0 - 830.0 ft: light olive gray dolomite. 
highly fractured. Upper portion of unit 
contains numerous small, open vugs and 
infrequent gypsum filled fractures. Vugs 
increase in size and decrease in frequency with 
depth. Some vugs up to 3 em in size, many are 
gypsum filled. Clay lined fractures are present 
toward base of unit. 

Culebra Member of 
Rustler Formation 

3. 5 feet of core loss 

1- - '/ . 
1~---+~1- 110·0~ -~~~--r-----------------------------------~---------------_,1 

1- -
~ 9${./J : 
1- -- -- -
:- --- -
1- -
~ -



PAGE._1..___ WIPP CORE-LOG INVENTORY JNTERA 
OF 2 

FORM 1400 

BOREHOLE: __ ---liW~Q~SPw#2!A..---- DIA.: ___ 4.'_' ---- LOG BY: ---lS.----,>J~~~~ 

LOCATION: ---.LliN"'-'WL.J1.._/4.....,S"""'W.........,1{._.4....,S=e=ct=io~n._1..,.6'-T .... 2_2=S_,_R,.3'"'"'1 E ____ _ DATE: 09/10/94 
DRILL DATE: 09/10/94 

ORIENTATION: __ V~e .... rt"""ica-1.-Do=wn=.u. ___________ _ 

COORDINATES: _----!.16.=.46~1FwS~L.___1..:..4.:;.o2.....,'FW ......... =L--------- DRILLER: _ __,R..>.:o~n"""n=ie~K=e=ithu...... 

ELEVATION: ____ ~3~46~3=.9~~~e=et~a~m~s=l-------------------- DRILL: Gardner Qenyer 1500 

DRILL METHOD(S): ~AL!.!..ir..!-R>Jo!o:.uta~~.,ry~------------- DRILL CO.: westTexasWa!er 

R G 
nmet u Depth % e 
date N feet 0 

09/10 
9:55 

F 
R 
A 
c 
T 
u 

"' 

Well Service 

DESCRIPTION REMARKS 

830.0- 833.7 ft: light olive gray Culebra Member of 
microcrystalline dolomite with numerous small Rustler Formation 
vugs (open) with gypsum lined fractures. 
Vugs decrease in frequency toward base of 
unit. 

833.7-837.6 ft: transition between Culebra 
Member and underlying unnamed member . 
Upper 1.0 ft very rubbly clayey dolomite and 
claystone with numerous gypsum crystals. 
Lower portion dark black plastic clay. 

837.6- 846.0 ft: dark black rubbly claystone in 
upper portion turning to red-brown clay with 
white, pinkish-white gypsum bands. Gypsum 
and anhydrite percent increases toward base of 
unit. 

Unnamed Member of 
Rustler Formation 



WIPP CORE-LOG INVENTORY 

BOREHOLE: __ --lW~Q~S.~...oP#~2,___ ____ DIA.: ___ 4..:.."----

LOCATION: ______ ~NuW~1~/~4~S~W~1~~~S~ect~t~·o~n~1~6~Ta22~S~R~3~1E._ ________ ___ 

ORIENTATION: __ V.lt,;e~rt,.l!;ica~! ~D:.:::own~----------------------

COORDINATES: _ ___..W164=6:....!.1 F..!:Su..L.__--'-1~42.._1L.FW.!...!-iloL.__ ________ _ 

ELEVATION: ____ ~346~~3.~9~re~e~t~a~m~s~l ________________ __ 

DRILL METHOD(S): _A~t!.l..·r~R~ot~all..lryl-------------------

R G F 
R 

Time/ u Depth % e A 

INTERA 

FORM 1400 

LOG BY: -~J~BD~---

DATE: 09110/94 
DRILL DATE: 09/10/94 

DRILLER: _ _,R_,o"""n"'""n..,.ie'-'-K=e=ith....__ 

DRILL: Gardner Denver 1500 

DRILL CO.: West Texas Water 
Well Service 

c 
date N feet 0 r DESCRIPTION REMARKS 

u 
~ 
E 

09/10 
10:35 

837.6-846.0 ft: dark black rubbly claystone in Unnamed Member of 
upper portion turning to red-brown clay with Rustler Fonnation 
white-pink gypsum bands. Gypsum and 
anhydrite percentages increase toward base of 4 ft of core lost 
unit. 



WQSP#2 
HOLE HISTORY 



WIPP Project 
WQSP#2 
Eddy County, New Mexico 

September 6-lO, 1994 

846' 

770' 

27.2' 

WEST TEXAS WATER WELL SERVICE 
RIG#15 

2.5 FT EXTENSION WITI:I LOCKABLE CAP TO 
PRO'IECT WELL CASING 

10.75 X 0.375 WALL SURFACE CASING 
CEMENTED IN A 15" HOLE 

s~ O.D. X 0.280 WALL BLANK FIBERGLASS CASING 

CEMENT SLURRY 1v1IX FROM 770FT TO l FT 
l FT BELOW SURF ACE 
SLURRYIS7 GALLONS WATER TO l CUFT 
PORTLAND-ASlM Cl510-92 

BENTONITE SEAL FROM 770 TO 790FT 

SAND PACKFROM790 TO 793FT 

8116 BRADY GRAVEL FROM 846 TO 79:3 FT 

25FT OF 5" O.D. FIBERGLASS 0.020 SLOT SCREEN 

CENTRALIZERS LOCATED AT BOTTOM OF SCREEN, 
TOP OF SCREEN, AND AT 60FT INTERVALS TO 
SURFACE 

10" OF BLANK sw O.D. CASING 



WEST TEXAS WATER WELL SERVICE 

September 6, 1994 

WQSP # 2 

7:30 AM - 8:15 AM- Put rotating head back together and serviced 
rig 

8:15 AM -11:15 AM - Drilled 9 7/8" hole from 25'-125', tr:ipped 
out of hole 

11:30 AM- 1:10 PM - Worked on rotating head 
1:10 PM - 1:30 PM - Trip drill collars, remove rotating head, 

& take in to machine shop 
1:30 PM - 2:00 PM - Service rig and secure for the day 

September 7, 1994 

WQSP # 2 

7:20 
8:00 
8:40 

10:10 
7:00 

AM
AM
AM
AM
PM -

september 

WQSP # 2 

6:20 AM -
6:50 AM -
7:15 AM -
8:10 AM -
8:30 AM -

11:15 AM -
11:35 AM -

8:00 AM 
8:40AM 

Put on rotating head & trip in hole 
Drill 9 7/8" hole from 125' - 147' 
Work on rotating head 10:10 AM 

7:00 PM 
7:15 PM 
for the 

Drill 9 7/8" hole from 147' - 461' 
T.O.O.H. 150' shut down, secure rig 

day 

8, 1994 

6:50 
7:15 
8:10 
8:15 

11:15 
11:35 

4:00 

AM - carlsbad to WQSP # 2 
AM - Service rig & auxiliary air compressor 
AM - Work on air compressor 
AM - T.I.H. 
AM - Drilling 9 7/8" hole from 461'-616' 
AM - Change out batteries & alternator on air 

compressor 
PM- Drilling 9 7/8" hole from 616'-800'. 

Stopped drilling at this point to come out 
of hole & prepare for coring 9-9-94 

4:00 PM- 5:30PM -Finished blowing on well to remove cuttings, 
had several tight spots due to anhydrite 
chunks falling in hole & catching bit on trip 
out 

5:30PM- 6:30PM- Serviced rig and secured for the day. Talked 
with company man providing core tools for job 



WEST TEXAS WATER WELL SERVICE 

September 9, 1994 

WQSP # 2 

5:40 AM -
6:15 AM -
6:30 AM -

8:40 AM -
10:30 AM -
11:20 AM -
11:35 AM -
11:55 AM -
12:15 PM-
12:35 PM -

3:15 PM-

3:45 PM -
4:40 PM -
5:15 PM -
6:20 PM -
7:05 PM 
7:30 PM -

6:15 AM -
6:30AM-
8:40 AM -

carlsbad to 
Check fluid 
Trip in the 
overnight. 

WQSP # 2 
levels on equipment 
hole, had two feet of fill in 
Had t mist with foam to clean 

10:30 
11:20 
11:35 
11:55 
12:15 
12:35 

3:15 

out hole 
AM - Rig up core barrel 
AM - Going in the hole 
AM - coring 15' 
AM - Cleaning out hole 
PM - Waiting on orders to core deeper 
PM - Coring 1' 
PM - Coming out of hole with 1st core, recovered 

15', laid core barrel, broke it down, & 
pump into core troughs 

3:45 PM- Make up core barrel & start back in hole for 
second run 

4:40 PM - Tripping in the hole 
5:15 
6:20 
7:05 
7:30 
8:10 

PM - coring 2nd run 14' - Depth 830' 
PM - Corne out of the hole, lay down core barrel 
PM - Push out core 
PM - Secure rig for day, leave location 
PM - WSQP @ 2 to Carlsbad 

September 10, 1994 

WQSP # 2 

7:00 AM -
7:40 AM -
7:55 AM -

8:40 AM -

9:00 AM -

10:00 AM -
10:35 AM-
11:35 AM -
12:35 PM -

1:30 PM -

7:40AM - Carlsbad to WQSP # 2 
7:55 AM - Service rig 
8:40 AM - Trip in the hole for 3rd core run, had 

55 1 of fill in, plug bit 
9:00 AM - Come out of hole 150' & try to unload 

hole 
,9:10 AM - Run 2 jts. back in well and unload hole. 

Possible bridge @ 55' off bottom, back to 
bottom @ 10:00 AM 

10:35 AM - Coring Jrd run, cut 16 1 

11:35 AM - Coming out of the hole wj3rd core 
12:35 PM- Lay down core barrel and pump out 
1:30 PM - Break down tool joints on core barrel & 

load on trailer • 
2:00 PM - Shut down rig and secure rig for week end 



-- -------~------------------------------

WEST TEXAS WATER WELL SERVICE 

September 12. 1994 

WOSP # 2 

5:45 AM- 7:35 AM- Odessa to WIPP WQSP # 2 
7:35 AM- 9:00 AM- Line pits for brine water 
9:00 AM- 10:10 AM - Trip pipe in hole 

10:10 AM- 11:00 AM - Mix 30 sacks sw gel to sweep hole with 
and remove cuttings 

11:00 AM- 11:45 AM- circulate and condition 
11:45 AM- 1:05 PM - Ream 8 1/2 11 core hole to 9 7/8 11 

1:05 PM - 3:55 PM - TD 846' circulating 
3:55 PM - 4:40 PM - Trip out of hole 
4:40 PM - 4:55 PM - Rig up to log well 
4:45 PM - 6:45 PM - Log hole 

September 2~, 1994 

WQSP # 1 & 2 

6:10AM-
6:40 AM-
6:55 AM -
8:00 AM -

10:10 AM -

11:30 AM -
12:00 PM-

1:30 PM -
2:10 PM -
3:00 PM -
3:30 PM -
3:00 PM -
4:30 PM -

6:40 AM - carlsbad to WQSP # 1 
6:55 AM - Service rig 
8:00 AM - Clean up location & rig down 

10:10 AM - Replace cable on blocks 
11:30 AM - Picked up well casing for WQSP # 2 and 

filled pits at WQSP # 2 
12:00 PM - Rigged up drilling rig on WQSP # 2 
1:30 PM - Trip in the hole and tag fill in 
2:10 PM - Mix mud to circulate down hole 
3:00 PM - Clean out bottom of hole 
3:30 PM - circulate 
4:00 PM - Trip out of hole 200 1 and shut down rig 
4:30 PM - Spot surface hole on WQSP #'s 5 & 6 
5:00 PM - Back to carlsbad 

• 



WEST TEXAS WATER WELL SERVICE 

september 22, 1994 

WOSP # 2 

6:00 AM -
6:35 AM-
6:45 AM -
7:05 AM-
7:30 AM -
8:30 AM -
9:10 AM -

10:20 AM -

12:35 PM -
1:00 PM -
3:00 PM-

4:00 PM-
5:30 PM 

6:35 AM - carlsbad to WQSP # 2 
6:45 AM - Check fluid level in equipment 
7:05 AM - Trip pipe in hole to check TD 
7:30 AM - circulate 
8:30 AM - Trip pipe out of hole 
9:10 AM - water meter locked up -waiting on key 

10:20 AM - Run 2" trimmie line 
12:35 PM - Run 5 11 fiberglass casing, screen, & 

centralizers 
1:00 PM - Rig up gravel hopper to gravel pack well 
3:00 PM - Gravel pack well 
4:00 PM -Mix bentonite slurry and spot above gravel 

for seal 
5:30 PM - Pump cement grout to surface 
6:00 PM Pull trimmie pipe, wash up and secure rig 

for the day 

September 23, 1994 

WQSP #'s 2 & 6 

6:00 AM - 6:40 AM - Carlsbad to WQSP # 2 
6:40 AM - 8:15 AM - Rigged down on WQSP # 2, cleaned up 

location & moved to WQSP # 6 
8:15AM - 12:00 PM -Rigged up on WQSP # 6, lined pit, put 

rotating head on, and shut down for 
weekend 

12:00 PM - -2:00 PM - WQSP # 6 to Odessa 

September 26, 1994 

WQSP # 2 

8:45 AM - 12:15 PM - Bail & develop well -water level @ start 
of day - 351' 

12:15 PM - 12:45 PM - Water level recovered from bail down point 
of 500' back to 400' 

12:45 PM - 3:45 PM - Continued bailing to develop well -water 
level @ end of day - 400' 

3:45 PM - 4:00 PM - Shut down unit & secured for day 



WEST TEXAS WATER WELL SERVICE 

September 27, 1994 

WQSP # 2 

8:00AM- 8:30AM- Ran bailer- water level @ 400' TD 849' from 
top of casing 

8:30 AM - 10:30 AM Make splice on pump and ran 3 HP 230V 3 Ph 
10 GPM pump in hole, start pumping @ 13 GPM 

10:30 AM - 2:30 PM - Pump well to develop - avg. 10.33 gpm over 
4 hours 

2:30 PM - 4:00 PM - Pull pump from well 
4:00 PM- 5:00 PM- WQSP # 6 



WQSP #2 
GEOPHYSICAL LOGS 

• 
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Best available data 

WQSP #2 
Geophysical Logs 

l 



WQSP#3 



WQSP#2 
Q 1646' FSL 

142' FWL 

Section 16, T22S. R31E 

16 

WQSP#3 
96 I FS L 
2162' FEL 

n 
.......... 

Location of WQSP #3 

J 

N 



Location: 

Elevation: 
(Top of Casing) 

Cuttings Description: 

Drilling Contractor: 

WQSP#3 
Condensed Well Summary 

Section 16, T22S, R31E 
96 ft from the south line 
2162 ft from the east line 

3480.3 ft above mean sea level 

M.L. Martin 

West Texas Water Well Service 
3432 W. University, Odessa, Texas 79764 
(915) 381-2687 phone (915) 381-7853 fax 

Drilling Record Date: October 20 to 26) 1994 
Bottom of hole: 880 ft below land surface 
Cored interval: 833 to 879ft 

Cuttings: every 20ft 

WQSP#3 
Stratigraphic Summary 

Stratigraphic Unit Depth Interval Natural 
Gamma Log (feet) 

Surficial Deposits/Santa Rosa 0-156 

Dewey Lake Redbeds 156-669 

Rustler Formation 669-881 partial 

• Forty Niner Member 669-727 

• Magenta Member 727-749 

• Tamarisk Member 749-848 

• Culebra Member 848-871 

• Partial lower unnamed 871-881 partial 
member 

Maximum Recorded Depth • 881 

Core 
Description 

833-844 partial 

844-870 

870-879 partial 



\VQSP #3 
CUTTINGS DESCRIPTION 



Date Time Sample 
Number 

10/03/94 1045 1 .. 

1120 2 •• 

10/20/94 0825 3 

0840 4 

0903 5 

0922 6 

0937 7 

0945 8 

1005 9 

1020 lO 

1033 11 

1055 12 

1117 13 

1147 14 

1242 15 

1255 16 

1336 17 

1414 18 

1445 19 

1515 20 

!0121/94 0730 21 

0805 22 

0839 23 

0855 24 

WQSP#3 
Cuttings Description" 

Depth Description 
(feet) 

5 Caliche 

25 Surficial deposits 

45 Sandstone 

65 Sandstone 

85 Sandstone 

105 Sandstone 

125 Mudstone 

145 Siltstone 

165 Siltstone and mudstone 

185 Sandstone with minor carbonate 

205 Mudstone interbedded with siltstone 

225 Sandstone and siltstone 

245 Sandstone 

265 Mudstone, sandstone, and minor gypsum 

285 Gypsiferous mudstone 

305 Sarub"'tone, carbonate, and fibrous gypsum 

325 Mudstone interbedded with siltstone, green reduction spots, fibrous 
gypsum 

345 Sandstone with carbonate 

365 Sandstone, siltstone interbedded with mudstone, fibrous gypsum 

385 Sandstone, mudstone, siltstone, and fibrous gypsum 

405 Mudstone and sandstone, limited sample, slightly damp 

425 Sandstone, minor gypsum and mudstone, mud balls 

445 Sandstone with minor gypsum 

465 Siltstone and fibrous gypsum filled .fractures in the sandstone 

* 
** 

Cuttings description is for stratigraphic control not geologic description. 
Auger drilling. 



-------------------------------------------

WQSP#3 
Cuttings Description (Continued) * 

Date Time Sample Depth Description 
Number (feet) 

0915 25 485 Sandstone, trace carbonate and gypsum 

0935 26 505 Mudstone, selenite gypsum and siltstone interbedded with mudstone 

10/21194 0952 27 525 Mudstone and selenite 

1007 28 545 Gypsiferous sand, sandstone, and selenite 

1021 29 565 Sandstone and mudstone with green reduction spots, trace gypsum, 

1034 30 585 Gypsiferous mudstone with green reduction spots, trace selenite 

1048 31 605 Mudstone, sandstone, and fibrous gypsum 

1110 32 625 Siltstone, sandstone, and selenite 

1120 33 645 Siltstone, sandstone, and gypsum 

1142 34 665 Siltstone and sandstone 

10124/94 1031 35 705 Anhydrite, mudstone, and selenite 

1113 36 725 Anhydrite with minor gypsum and mudstone 

1120 37 745 Anhydrite, minor selenite, trace mudstone 

1210 38 765 Anhydrite, minor selenite, trace claystone 

1255 39 785 Anhydrite, trace claystone 

1335 40 805 Anhydrite, limited sample 

1350 41 825 Anhydrite 

* 
** 

Cuttings description is for stratigraphic control not geologic description. 
Auger drilling. 

-



WQSP#3 
CULEBR~ CORE DESCRIPTION 
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WIPP CORE-LOG INVENTORY 

BOREHOLE: __ -.~W~Q=S.:...P#=3==------ DlA: 4" 

LOCATION: ______ ~N~W~1~M~NE.1~/=4~S~ect~io~n~1=6~T-2~2S~R=3~1E-· ________ _ 

ORIENTATION: __ y..z..e=-=.~rt~ica=I-==D~o.:.zwn.u.-------------

COORDINATES: __ -=96~'~F~S-L ___ ~2~16=2~'~F=EL=---------------

ELEVATION: ___ ~34~8~0~.3~f~ee~t~a~m~s~l ____________ ___ 

DRILL METHOD(S): ~Au..ir..~-:R=ot.l:.l::!a!.!..,lrv'---------------

R 
Time/ U 
date N 

Depth 
feet 

.r tat. .o - -- -- -

G 
e 
0 

F 
R. 

• c 
T 
u 

~ 

DESCRIPTION 

INTERA 

FORM~~ 

LOG BY: -~J~B:=:D-----= A: 
DATE: 10/25/94 
DRILL DATE: 10/25/94 

DRILLER: _-lR~o=n~n~ie~K.:~:.e:..u.itu..h _ 

DRILL: Ga[doer Denver 1500 · 

DRILL CO.: West Texas water 
Well Service 

REMARKS 

n-..,..10=/25=-+-..,...1s..:~ : 9--+---t--rf-'833.0- 844.0 ft: light to dark gray mottled 
09:35 .. .. 7 \. '\ anhydrite with wavy (1-3 nun) gypsum · 

t : ~ laminae. Gypsum filled fracture 0.5 em wide 

Tamarisk Member of 
Rustler Fonnation 

~t!+-rr .. 
: : ~~~ from 841.2- 844.0 ft with minor displacement. 

~ ~ ~ 
; : '" ~ v;~.g ~ ·(\·~\. '\ 

1- .. ~ ~ -
: . : '"' 
- .. '"' :su., : ~~ 
- . 
.. .. '" : : ~ .. .. K'\ - .. 
1-- .. 

~ '.t/1 .# : !\.. "\ 
1- .. ~'\ 
~ - !\..". 
E. : ~ 
: : ~~f - .. \.". 
:tftq : ~0: 
- - ~ .. .. 
~. - ' 

- .. !'-...' .... : : ~ 
~--=--,.f+f.o -~db:'=--=~=--==-=--==--=---=----=-=-=------------== 



PAGE . ....,..t2.__,__ 
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WIPP CORE-LOG INVENTORY INTERA 

FORM 1400 

BOREHOLE: ----l!W~Q~SP#~...=3'------ DIA.: ___ 4;;:;.."---- LOG BY: _ __...JB~D==-----

LOCATION: ______ ~NuW~1~/~4~N~E~1/~4wS~e~ct~io~n~16~T~2~2~S~R~3~1~E~-------- DATE: 1 0/25/94 
DRILL DATE: 10/25/94 

ORIENTATION: __ .s.Y~ertl.lli:.:cca!le!.I...:DQou;wnr.u... ___________ _ 

COORDINATES: -~96:.:..'..J..F~S~L __ _.2o.J.1:.:;:62:..'..:..F-=E:.::.L _______ _ 

ELEVATION: ___ ~3~4~8~0~.3~~~e~et~a~mus~l _____________ __ 

DRILL METHOD(S): -!..JA.!.!..ir.:..;R~o~ta~rv.__ ____________ _ 

Time/ 
date 

R 
U Depth 'lb 
N feet 

G 
e 
0 

F 
R 
A 
c 
T 
u 

DESCRIPTION 

DRILLER: _....~R'-l.lo~nwnLli<ie~K~e~ith!..l...-

DRILL: Gardner Denver 1500 

DRILL CO.: We&tTexasWater 
Wei/Service 

REMARKS 

~~---+--~ ~ff·O .~-+~~~:~------------------------------~----------------~1 
1o125 1• ·9V~ 

1- .. 7 
~ . 
~ . ~ 1- • 6f 
~ . 
;~.oH,.c· : 
~ . 
1- • ~ ~ . 
1- • 
1- • 
1- • 
1- • 
~ . 
:t+to: ~ 1- • 

~ : I~ 
1- • !/ __ 

1- • ~ 1- • .. . - . .. -
: f5!) ,() : C)V 

- . ~ - .. - . 
~ : :z ~ . 
1- .. 
~'/5'1.0 : / I 

~ . ~ ~6f 
~ :-.&' : ........ 

~ (~ T· D : •r:_;; 
""' .. ~ .. 
1- - [6 .. -
i. : 

844.0 • 855.6 ft: light olive gray 
microcrystalline dolomite. Upper 0.2 ft red
gray dolomite with small (1-2 mm) elongate 
gypsum filled vugs grading to gray dolomite. 
Wavy discontinuous clay filled fractures (0.5 -
1 mm). Vugs increase in size, variety, and 
intensity with depth becoming large (up to 2 
em), gypsum filled, small (l- 2 mm), and 
open. 853 - 855.6 ft: vugs decrease in 
intensity, are mainly large and some gypsum 
filled. Few thin, wavy discontinuous gypsum 
filled fractures. 853.9- 854.5 ft: broken, 
rubbly, silty interval. 

Culebra Member of 
Rustler Formation 



------------------------------------

PAGE._,3,.____ 
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WIPP CORE-LOG INVENTORY INTERA 

FORM1 

BOREHOLE: ----!W.:..O:..S~P#3~---- DIA.: --~4'_' ---- LOG BY: _ _...li!J~B~D;..._ __ _ 

LOCATION: ______ ~N~W~1~~~N~E-1=/~4~8e~d~io~n~1=6~T-22~S~R=3~1E ________ __ DATE: 10/25/94 
DRILL DATE: 10/25/94 

ORIENTATION: __ ..!.,V:::I,lert~i~ca~I..~~Pco~w!J.n.~--___________ _ 

COORDINATES: __ ~96~'~F~S&L ____ .2~16~2~'F~E=L~------------- DRILLER: -~R.....,o...,n"'""ni=e .. K_e....,ith"'--

ELEVATION: ___ ~3=4=8~0~.3~ft~e=et~a=m~sl _______________ __ DRILL: Gardner Denver 1500 

DRILL METHOD(S): _A._.!.._·r..:...;R..,.o..,ta~ry~--------------- DRILL CO.: West Texas Water 
Well Service 

R 
Tme! U Depth 
date N feet 

10/25 
10:40 

13:40 

G 
% e 

0 DESCRIPTION 

855.6- 861.3 ft: light olive gray 
microcrystalline dolomite interbedded with 
brown/tan silty dolomite (laminated) with 
moderate open wgs some gypsum filled. 
Moderate gypsum filled fractures with minor 
displacement. Base of unit is transition to 
extremely wggy non-silty dolomite. 

REMARKS 

Culebra Member of 
Rustler Formation 

861.3-864.0 ft: extremely wggy light olive 1' core loss 
gray microcrystalline dolomite. 2-3 mm open 
vugs, some :<:: 2 em, minor gypsum filled vugs. 
Rare thin horizontal gypsum filled fractures. 

864.0 - 870.4 ft: same dolomite as above, 1' core loss 
majority of vugs gypsum filled. Vugs increase 
in size and decrease in frequency ·with depth 
becoming rare to nonexistent at base of unit. 
Large, opaque, gypsum-filled inclusions from 
867-870.4 ft. 
(continued on next page) 



PAGE._4_.___ WIPP CORE-LOG INVENTORY INTERA 
OF 4 

FORM 1400 

BOREHOLE: -----:!WL.!.Q~S.r....;P#~3~---- DIA.: ___ 4 ...... " ___ _ LOG BY: -~J=B=D'------

LOCATION: ___ ..wNL.Z.W!-i1~/4;t..UNE.1.u./4~S:xect~ioun_..1=6...J.T....,22=S~R~31..uE..__ ___ _ DATE: 10/25/94 
DRILL DATE: 10/25/94 

ORIENTATION: --~V.::.;ert!..!:ii!¥cald.llo...~oDII!.llo~wL!.n,__ ___________ _ 

COORDINATES: _ __.;2.l96~' ..L.F~S.._L __ -.21~6!.!112...:' F-=E==L;.__ ______ _ DRILLER: _.,..R...,o~n""'n=ie~K=e=ithu....-

ELEVATION: __ ~34~8~0~.3~f~e~et~a~m.u.s~l------------------- DRILL: Gardner Denver 1500 

DRILL METHOD(S): ....oA!Lir..wR~ot!!ii!al!.Jry~:--___________ _ DRILL CO.: WestiexasWater 

R G 
Time/ u Depth % e 
date N feet 0 

fbi·O 
10/25 
14:40 

F 
R 
A 
c 
T 
u 
• & 

Well Service 

DESCRIPTION REMARKS 

Wavy, discontinuous, vertical gypsum-filled Culebra Member of 
fractures (1-2 mm) contact between Culebra Rustler Formation 
and underlying unnamed member is sharp. -1 
ft of core loss. 

870.4 - 873.0 ft: upper 0.9 ft black plastic clay Unnamed member of 
with minor gypsum stringers grading to dark Rustler Formation 
red/brown clay with minor red-pink/gray 
anhydrite beds. 

873.0- 877.4 ft: red/light brown mud-clay 
with frequent light-gray/pink anhydrite beds 
and high angle veins and stringers. Anhydrite 
decreases in frequency with depth. Rare light 
gray clay inclusions. Base of unit contains 
subrounded anhydrite pebbles (0.25- 1 em) 
and thin ( 5 - 6 mm) anhydrite beds. 

877.4- 879.0 ft: dark-light gray 
microcrystalline anhydrite with thin (2-4 mm) 
wavy gypsum laminae. 
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WQSP#3 
HOLE HISTORY 



WIPP Project 
WQSP#3 
Eddy County, New Mexico 

October 20-26, 1994 

GROUND 

880' 

797' 

24.2' 

t 
25' 

1 

WEST TEXAS WATER WELL SERVICE 
RIG#l5 

25' 

2.5 FT EXTENSION WITH LOCKABLE CAP TO 
PROTECT WELL CASThlG 

10.75 X 0.375 WAIL SURFACE CASING 
CEMENTED IN A 15" HOI.E 

s• O.D. X 0.280 WALL BLANK FIBERGLASS CASING 

CEMENT SLURRY MIX FROM 796FT TO l FT 
I FTBELOWSURFACE 
SLURRY IS 7 GALLONS WATER TO I CU FT 
PORTLAND-ASTM CI510-92 

BENTONITE SEAL FROM 827 TO 797FT 

SAND PACK FROM 830 TO 827FT 

8/16 BRADY GRAVEL FROM 880 TO 830FT 

25 Ff OF 5" O.D. FIBERGLASS 0.020 SLOT SCREEN 

CENTRALIZERS LOCATED AT BOTTOM OF SCREEN, 
TOP OF SCREEN, AND AT 60FT INTERVALS TO 
SURFACE 

w• OF BLANK s• O.D. CASING 



WEST TEXAS WATER WELL SERVICE 

October 20, 1994 

WQSP # 3 

carlsbad to WQSP # 3 
Check fluid levels 

6:00 AM -
6:35 AM -
6:45 AM -
7:50 AM -

6:35 AM -
6:45 AM -
7:50 AM-

12:00 PM -

12:00 PM - 12:30 PM-
12:30 PM - 3:30 PM-
3:30 PM - 4:15 PM-

Finish rigging up and line pits 
Started drilling 9 7 /S'f hole from 
10.75" .375W surface in place 
Work on air compressor 
Continued drilling 
Pulled 60' of drill pipe, service 
filters on rig 

4:15 PM- 5:15 PM- Secure rig & go to carlsbad 

October 21, 1994 

WOSP # 3 

5:50 AM -
6:30 AM -
6:45 AM -
7:10 AM -

12:30 PM -
12:45 PM -
3:00 PM-

6:30 AM - Carlsbad to WQSP # 3 
6:45 AM - Check fluid levels 
7:10AM- Work on air compressor 

12:30 PM- Drilling 9 7/8" from 400' on 
12:45 PM - Trip out 200' of drill pipe 

3:00 PM- Replace cable on blocks 
5:00 PM - carlsbad to odessa 

october 24, 1994 

air 

25, . 

air 

WQSP # 3 

6:00 AM -
8:40AM-
8:50 AM -
9:30 AM -

8:40 AM - Odessa to WQSP # 3 (had flat in route) 
8:50 AM - Check fluid levels 

2:00 PM-
2:30 PM -

3:30 PM-
4:45 PM -

9:30 AM - Trip pipe in the hole 
2:00 PM- Drill 9 7/8 11 hole from 680' to 833' on 

mist pump 
2:30 PM - Clean out hole 
3:30 PM - Trip drill pipe and collars out of hole, 

prepare to core 
4:45 PM - Get load of water, secure rig 
5:30 PM - WQSP # 3 to Carlsbad 

• 



WEST TEXAS WATER WELL SERVICE 

October 25, 1994 

WQSP # 3 

6:00 
6:30 
6:40 
7:10 
8:10 
9:20 

AM
AM
AM
AM
AM
AM-

6:30 
6:40 
7:10 
8:10 
9:20 

10:40 

AM - Carlsbad to WQSP # 3 
AM - Check fluid levels 
AM - Wait on Weatherford 
AM - Rig up core tools 
AM - Trip in hole for 1st core run 
AM - coring from 833' - 864', top of Culebra 

@ 844' 
10:40 AM - 10:50 AM - Clean out hole 
10:50 AM - 11:50 AM - Trip out of the hole 
11:50 AM - 12:30 PM - Breakout core barrel and lay down inner 

12:30 
1:00 
2:00 
2:30 
2:40 

PM -
PM -
PM -
PM -
PM -

barrel 
1:00 PM - Pick up inner barrel & go back in hole 
2:00 PM - Tripping in hole 
2:30 PM - Coring from 844' - 859' 
2:40 PM - Clean out hole 
3:45 PM- Tripping out of the hole, pull inner barrel 

& lay out on ground 
3:45 PM- 4:30PM- Pump out core, load core tools & secure rig 
4:30 PM - 5:15 PM - WQSP # 3 to Carlsbad 

october 26, 1994 

WQSP # 3 

6:00 AM -
6:40 AM -
6:55 AM -
8:35 AM -

10:30 AM -
11:00 AM -
12:05 PM -

2:30 PM -
5:00 PM -

6:40 AM- Carlsbad to WQSP # 3 
6:55 AM - Check fluid levels 
8:35 AM -Trip pipe in the hole 

10:30 AM - Ream hole from 8 l/2" to 9 7/8" to 
receive logging tools - hole reamed from 
833' - 880 1 

11:00 AM - Clean out hole with foaming agents 
12:05 PM - Trip out of the hole 

2:30 PM - Wait on logging unit 
5:00 PM - Run logs 
5:35 PM - WQSP # 3 to Carlsbad 



--~--~~~---~~-----------------------

WEST TEXAS WATER WELL SERVICE 

October 27, 1994 

WQSP # 3 

6:00 AM -
6:40 AM -
6:50 AM -

7:35 AM -
8:40 AM -

9:45 AM -
10:35 AM -
11:15 AM -
12:00 PM -

12:15 PM-
2:10 PM-
2:45 PM -

3:45 PM -

4:15 PM -
4:40 PM -
5:20 PM-
6:10 PM-
6:20 PM -

6:40 AM - Carlsbad to WQSP # 3 
6:50 AM - Check fluid levels 
7:35 AM- Run bailer to check if hole is open, had 

40' of fill 
8:40 AM - Trip pipe in the hole 
9:45AM- Clean out hole, hit bridge at 840'. Hole 

was bridged over from 840' - 860', open 
from 860' - 880' 

10:35 AM - Trip out of the hole 
11:15 AM -Prepare to run 2" trimmie line 
12:00 PM - Run 2" trimmie line 
12:15 PM - Prepare to run fiberglass screen & casing -

29 jts blank, 1 - 10' blank bottom, 1 jt 
screen 

2:10 PM- ~unning casing 
2:45 PM - Rig up to gravel pack (work on mud pump) 
3:45 PM - Gravel packing well with 8/16 Brady gravel 

from 880' 
4:15 PM- Mix bentonite slurry for plug above gravel 

pack 
4:40 PM - Rig up to cement (wait on truck) 
5:20 PM - Cementing from 800' 
6:10 PM - Pull 2: trimmie line 
6:20 PM - Secure rig 
7:00 PM - WQSP # 3 to Carlsbad 

October 31, 1994 

WQSP # 3 

Unit # 2 

7:55 AM- 9:10AM- Arrive on location, pour 4 gallons of bleach 
into well, check & service unit, rig up & 
prepare to bail well, surge well with 
bailer to allow solution to work through 

9:10 AM -
12:25 PM -

1:25 PM -
3:10 PM -
3:30 PM -
3:55 PM -
4:00 PM -

12:25 

1:25 
3:10 

screened interval 
PM - Start bailing, water level @ 448', TO from 

top of casing 801'. Made 20 trips 
PM - Made 10 more trips with bailer 
PM - Run test pump in well, pump set on 1" pipe 

@ 866' 
-Start pump - 7.5 GPM 
- Pumping 6.2 gpm 
- Well pumped off, shut down for the day 
- Left location 



, 

WEST TEXAS WATER WELL SERVICE 

November 1. 1994 

WQSP # 3 

Unit # 2 

6:40 AM -
7:00 AM -
8:40 AM -

9:20 AM -
9:25 AM -
9:35 AM -
9:55 AM -

10:15 AM -
10:30 AM -
10:45 AM -
11:00 AM -
11:15 AM -
11:30 AM -
11:45 AM -
12:00 PM -
12:05 PM -

1:30 PM -
2:55 PM -
4:10 PM -
4:35 PM -

7:00 AM - Arrive on location, check unit 
8:40 AM - Start surging well, pumping 9 GPM 

Start continuous test W/2 GPM choke in 
line, 65# backpressure 

- Change to 3 GPM choke, 40# backpressure 
- Pumped off well, change back to 2 GPM choke 
- 1.2 GPM @ 60# backpressure 

.75 GPM @ 60# backpressure 

.8 GPM @ 60# backpressure 

.a GPM @ 60# backpressure 

.a GPM @ 60# backpressure 

.8 GPM @ 60# backpressure 

.a GPM @ 60# backpressure 

.a GPM @ 60# backpressure 

.a GPM @ 60# backpressure 

.a GPM @ 60# backpressure - shut down test 
1:30 PM - Rig up, pull pump 
2:55 PM - Set up to log 
4:10 PM - Finish logging and wait on cement truck 
4:35 PM - Cement from 147' to surface 
4:45 PM - Clean up & leave location 
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WQSP #3 
GEOPHYSICAL LOGS 



i 

TIME( F) FEET 

~00 USEC 800 
11/01/94 

GAM( NAT) RES TIME(N) SP CALIPER NEUTRON - "------·---·· 
0 API-GR 4000 OHM·M 200 200 usee 1000 -500 MV 1000 INCH 18v-. 0 API-N 5900 
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WQSP#4 
CUTTINGS DESCRIPTION 



Date Time Sample 
Number 

10/03/94 0930 1 •• 

0955 2 •• 

10/05/94 0820 1 

0834 2 

0903 3 

0923 4 

0939 5 

1003 6 

1025 7 

1043 8 

1104 9 

1130 10 

1157 11 

1225 12 

1258 13 

1327 14 

1402 15 

1432 16 

1451 17 

1510 18 

1538 19 

1547 20 

10/06/64 0735 21 

0804 22 

WQSP#4 
Cuttings Description"' 

Depth Description 
(feet) 

5 Caliche 

25 Surficial deposits 

45 Siltstone, mudstone, and clay 

65 Sandstone, siltstone, mudstone, and mud 

85 Siltstone and mudstone 

105 Mudstone and siltstone 

125 Mudstone and Siltstone 

145 Sandstone and mudstone 

165 Siltstone, mudstone, trace gypsum 

185 Siltstone and sandstone 

205 Mudstone, trace :fibrous gypsum and sandstone 

225 Sandstone and fibrous gypsum 

245 Siltstone and sandstone with green reduction spots, fibrous gypsum 

265 Sandstone with green reduction spots, minor carbonate 

285 Siltstone, sandstone, trace gypsum 

305 Siltstone, sandstone, trace gypsum 

325 Siltstone and sandstone 

345 Mudstone and sandstone v.ith green reduction spots 

365 Mudstone and sandstone with green reduction spots, minor carbonate, 
and trace gypsum 

385 Silt and sandstone with green reduction spots, minor fibrous gypsum 

405 Sandstone, mudstone, minor gypsum, and silt, damp 

425 Silt with gypsum, mudstone, and sandstone 

445 Silt. sand. and gypsum 

465 Silt and sandstone with gypsum filled fractures 

* 
** 

Cuttings description is for stratigraphic control not geologic description. 
Auger drilling. 
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PAGE_1..___ WIPP CORE-LOG INVENTORY INTERA 
OF 5 

£QBM14QQ.. 
BOREHOLE: __ ___._W~O...,Su.P#4...u....~----- DIA.: ___ 4:::;..."---- LOG BY: _ ___.,.,JB=D,.__ __ 

LOCATION: ---.£.lNr.~~~Eo..IJ1/I,.;l:4-liS~::.E~~.~.1~/4:...;:S"'-le~ct=ioll:.£n.:...2=8,._T.L.02...,2=-=S.....,R..:.:3o:..!1_...,E,_ ___ _ 

ORIENTATION: __ V.z..e:=urt.u.icaloaO!.L.I.=D:.x:ow.u.un ____________ _ 

DATE: 10/07/94 
DRILL DATE: 10/07/94 

COORDINATES: _--:.;16~3~2:...~.1E..:.Su.L._~2...,_13=5 ........... FE.,L...__ _______ _ DRILLER: __ ......~R~o.u.nwn.l.lliiew.K~ewit.~...~.h _ 

ELEVATION: ____ ~34~3~3.~0~re~ect~a~m~s~l ___________________ __ DRILL: Gardner Denver 1500 

DRILL METHOD(S): --L..l.Ail.l...rJ..lR~ot~a.urv~------------- DRILL CO.: West Texas Water 
Well Seryice 

R 
Time/ u Depth 'l(, 

date N feet 

1-fO.O 
lu/or ~ 

j ~ : I 
tfj.J(J :"' -ig - -

:"' -i- -- -- --HZ lJ. -.. . .. - -i- -
i- -i- -
!"' -
!"' -... -.. -
:~.c: - -
i- -r- -i- .. 
i- -i- . .. -,.. -
!"' -
-~.o-
~ -
!"' -
!"' -!-- .. 
i- .. .. -- -!-- -
r-=Ht -~ .1). 
i- -
i- .. 
i- -.. -
!"' --- -- . - . .. =r:z;.o • - -- -!-- -
!-- -
~ -.. -.. -
i- --.::;.sJ..D • 

G 
e 
0 

-·-·-
-~ -
~ ---. 
I~ 
:~· 

--
~\ 
i~ 

~ 

F 
R 
A 
c 
T 
u 

: 
DESCRIPTION REMARKS 

740.47- 746.0 ft: red-brown muddy clay with Tamarisk Member of 
angular anhydrite clasts (5; 0.25 em), isolated Rustler Formation 
gypsum crystals (- 4-5 mm ), and light gray 
clay inclusions. Some rare fibrous gypsum 
fragments(- 0.25 em). ·~ 

746.0- 765.4 ft: light-dark gray mottled 
microcrystalline anhydrite with thin (-1 mm) 
wavy gypsum laminae grading to coarsely 
crystalline light-dark gray mottled anhydrite at 
749.0 ft. Anhydrite is coarsely crystalline from 
749.0- 752.3 ft. (continued on next page) 

·"""' 

-~d============-===-========================== ... ~ 
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WIPP CORE-LOG INVENTORY 

BOREHOLE: -----:W~Q~SP#4~:.------ DIA.: ___ 4.'"----

LOCATION: ___ ..t.:Nu.Eu.11w4:...11S.u.E...:1=/4L..:S~e...,ct=io...,n~z...,a.._T....,2...,2..,S._.R....,3~1-E...._ ___ _ 

ORIENTATION: __ V..~.:e~rt~ica:=::u.l.-=D:¥.ownu.L!.------------

COOROINATES: _--!.,;16=:c3"*2~1 F~S2:L...__.,2o...~.1x.:36~'.!.....JFE~s~L..__ _______ _ 

ELEVATION: --~34~3~3-~0...~.:fe~~<:e~t.Jii!ai.U.m.l.::ls:£...1 -----------

DRILL METHOO(S): _._,A!,!...ir.,!.;R~o..,.tal.!..iryJ--____________ _ 

Time/ 
date 

R G 
U Depth % e 
N feet o 

F 
A 
14. 
c 
T 
u 

" 
DESCRIPTION 

INTERA 

FORM 1400 

LOG BY: -~JB~P"-----

DATE: 10/07/94 
DRILL DATE: 10/07/94 

DRILLER: _....~R~o~n!:.ln~iew.K~e~ithl...!-.. 

DRILL: Gardner Denver 1500 

DRILL CO.: ' West Texas Water 
Well Service 

REMARKS 

~~)--~~· ~.o~.--~~~E~--------------------------~~------------~1 
N( 4? I ~ :J I Dark band of gray microcrystalline anhydrite Tamarisk Member of 

~~ ~ ~ with thin lenses of gypsum, some fibrous from Rustler Formation 
: 752.3 - 753.0 ft. Dark brown clay seam(-

0.10 ft thick) interbedded at 752.5 ft. 
~~f. () ., Remainder of unit light with dark gray mottled 

~ ~ ~ ~cr~s~ ~drite. 

,~.0 ~ ~ 

~ : ~ ~ : 
~ -
~ -
~~,.(): c . 
E ~ ~ 
~ .1f,t.o ~ ~~ 
~ - ~ i- .. . .. .. 

: . 
~==~=~~~JA :===~\\==d======~===========-=====-=========-=====-==~ 

... -n:rr·D • . \. 
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FORM 1400 

BOREHOLE: __ ___.lW~Q.xS.:....P#4~---- DIA.: ___ 4...:.."---- LOG BY: _---=.JJB~Doe--___ ....,.. -
LOCATION: ___ ..uN:.:E~1/~4..::S~E:..l.1L.;;/4~...:S~e:gct~io~n~21i:U8'-T..w~22~S:...~.R~3'-l1..-E..._ ___ _ DATE: 10/07/94 

DRILL DATE: 10/07/94 
ORIENTATION: __ VJL:e;urt,1!.:ica~t ~Do~w:.!J.!.n ___________ _ 

COORDINATES: _-~.16~3""2-...J1 fuS.uL....____.2-.1.l.li311Joi6u.'E_.Eu.L.__ _______ _ DRILLER: _ _,R_..o,.....n .... n..,.je'"'"K...,e...,it...,_h _ 

ELEVATION: ____ ~3~4~3~3.~Q~re~e~t~a~ro~s~l---------------------- DRILL: Gardner Denver 1500 

DRilL co:: WestTexasWatet 
Well Seryjce 

DRILL METHOD(S): _AU!!..ir.J..:R~ot~ai1..;1ryL--____________ _ 

R G F 
R 

Time/ u Depth % e " 
date N feet 

c 
DESCRIPTION REMARKS 0 T 

u 
R 

':(Vf.O e 

ICJj '1- 1. ... - i 

~ - - Tamarisk Member of 
//.'00 - - -0 

Rustler Formation - - 0 .. .. 
1765.4- 765.6 ft: gray-brown clay. - .. - .. 1-:.. - ~ 

~--~ ... 765.6- 771.5 ft: upper 0.5 ft red-gray Culebra Member of 1- .() .. 
~ - microcrystalline dolomite, laminated with Rustler Formation - - f- -- - t-· v numerous open vugs ( < 1 - 5 rnm) grading to - - f- - ~""' - - light olive gray dolomite. 766.1 - 767.1 ft: {ower -2 ft. broken <. J ~ - ~ ~ . 

decrease in frequency of vugs, numerous thin i- - ~ bagged 
~ .. 

~ 
( l-2 mm) vertical gypsum filled fractures, :1f,t.c : .. . gypsum vein (1-3 em) from 766.6- 767.2 - . isolated large open vugs. Remainder of unit - . F - - very vuggy c~ 1 mm), highly fractured- some - . .. fiF 

~ - rf gypsum healed. r- -
~ .:f-i'tJ. () : ' 

lo/t-
..---

~ ·-:; ~ r- .. 
f3:ss r- :3 

~ 
771.47- 775.47 ft: same dolomite as above. 

"'" .. Upper foot is extremely wggy (1-4 mm). ~ .. . 
~ • lt, Open vugs decrease in frequency with depth, 
r- -

~ 
increase in size and become gypsum filled. ~m~: 

!-- .. Gypsum vein (-4 em). vertical, extends 4ft. 
~ .. 
~ .. 
~ .. 
t: • 
: . 

~ -~(): 
See Next Page .. -- -r- .. 

~ - iz: r- .. 
~ -

~ - - ) .. -.. -- T:;.t,.() • 
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WIPP CORE-LOG INVENTORY INTERA 

FORM 1400 

BOREHOLE: __ ---!W~O~S:£-P#4=----- DIA.: ___ 4;;;!,."---- LOG BY: --.l!UJB=£!:0~---

LOCATION: ---..L.::Nu.Eu..1ft.::~4wS12Es..~1..!.;;/4:t...;S!:!,le~ctU!.io:!!..ln.w2!!L'8,._T..._.2...,2~S,_.R->:3,._,1u..E.__ ___ _ DATE: 10/07/94 
DRILL DATE: 10/07/94 

ORIENTATION: _.__V.L:e~Urt.u:ica~l ~Do~wnw.~-------------

COORDINATES: _-.~.:16~3a;2._..' f~S~L----=:.2..u136=..~.'F...~~~E .. L.__ ______ _ DRILLER: _....lR~o~n!.!.lnJJI!ie~K~e~ithu.-

ELEVATION: -----l>3t.::!4~33!o!.o·~O..ufeot:!le:.l..t ~amu.=.:sl __________ _ DRILL: Gardner Denver 1500 

DRILL METHOD(S): _Aulu....r.L..lR~otl!i!ai!.Jrv'-------------- DRILL CO.: Westiexaswater 

R G 
Time/ u Depth C)f, e 
date N feet 0 

~.() . IO/tfr 2 j? 
-i3 

:pw.o ~~ 

F 
R 
A 
c 
1 
u 
R 
E 

f 

DESCRIPTION 

775.47- 784.8 ft: same dolomite as above, 
highly fractured, clayey, with large (4 em) 
lenticular, open vugs. Some fractures gypsum 
healed. 

784.8-790.8 ft: same dolomite as above, 
thinly laminated horizontal clay lined fractures 
decreasing in width toward base of unit, large 
gypsum filled irregular vugs (4-5 em). 
(continued on next page) 

Wefl§eMee 

REMARKS 

Culebra Member of 
Rustler Fonnation 

broken and bagged 
(sample bags #1-5) 
top-bottom 

-7' core loss 
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INTERA WIPP CORE-LOG INVENTORY 
FORM 1400 

··-BOREHOLE: -----:~Wu.O_,..,S..._.P#4..._._ ____ DIA.: ___ 4..._" ___ _ LOG BY: --..3!!J_.B .. D ____ .,. 

LOCATION: ___ .!..lN~E~1/u4..:~SuoEu1L../4:....;Se~ct=io..,.n.....,2=8._T.~.~2-2_S;..:.R..:.::3._.1 .. E.___ ___ _ DATE: 10/07/94 
DRILL DATE: 10/01/94 

ORIENTATION: __ V.Jt,;e~m~·ca-....1.-D~ow.u..u.n ___________ _ 

COORDINATES: _ _...1~63~2...,;1 E~...:S>C.!L.._____,2..._1~3..,.6'-"'F_.,E....,L.._ _______ _ DRILLER: _...~R~.:.::o~n~.~.~n~ie..:.K~ewitL.I.h_ 

ELEVATION: ____ ~34~3~3~.0'-"re~e~t~a~m=s~l ___________________ ___ DRILL: Gardner Denver 1500 

DRILL METHOD{S): -.uAiu..r~RoXJt:ld.larv~------------ DRILL CO.: West!mswater 

Time/ 
date 

R 
u 
N 

Depth 
feet 

G 
e 
0 

F 
R ,.. 
c 
T 
u 

: 
DESCRIPTION 

-2 - 4 ern band of intraformational 
conglomerate at very base of unit. Sharp 
contact between Culebra Member and 
unnamed member. 

790.8- 795.6 ft: black, plastic clay with thin 
(1-2 mm) white gypsum stringers (vertical) and 
isolated lenticular gypsum inclusion. Black 
clay grades to red-brown muddy clay with 
minor anhydrite interbeds. 

795.6- 798.0 ft: dark to light gray mottled 
microcrystalline anhydrite grading to white
pink at depth with red/brown mud-clay 
interbeds. 

Well Sery/ce 

REMARKS 

Culebra Member of 
Rustler Formation 

Unnamed Member 
Rustler Formation 

-



WQSP#4 
HOLE HISTORY 



WIPP Project 
WQSP#4 
Eddy County, New Mexico 

October 5-7, 1994 

800' 

715' 

31' 

+ 3' 

t 
19.2' 

WEST TEXAS WATER WELL SERVICE 
RIG#IS 

2.5 FT EXTENSION WITH LOCKABLE CAP TO 
PROTECT WELL CASING 

10.75 X0.37S WJ.J.L SURFACE CASING 
CEMENTED IN A 15• HOLE 

5" 0.0. X 0.280 W IJ.L BLANK FIBERGLASS CASING 

CEMENT SLURRY MIX FROM 715FT TO 1 FT 
l Fr BELOW SURF ACE 
SLURRYIS7 GAllONS WATER TO l CUFT 
PORTLAND·ASTM Cl510-92 

BENTONITE SEAL FROM 752 TO 715 Fr 

SAND PACK FROM 755 TO 752FT 

8116 BRADY GRAVEL FROM 800 TO 755 Fr 

25FT OF 5" 0.0. FJBERGLASS 0.020 SLOT SCREEN 

CENTRALIZERS LOCATED AT BOTTOM OF SCREE 
TOP OF SCREEN, AND AT 60FT INTERVALS·TO 
SURFACE 

to• OFBLANKS" 0.0. CASING 



WEST TEXAS WATER WELL SERVICE 

October s, 1994 

WOSP # 4 

5:55 AM -
6:30 AM -
6:40 AM -
7:40 AM -

6:30 AM - carlsbad to WQSP # 4 
6:40 AM - Check fluid levels 
7:40 AM - Work on rotating head 

Start drilling operations running 9 7/8" 
mill tooth bit, 10.75" surface, set & 
cemented to 25' 

October 6, 1994 

WOSP # 4 

5:55 AM -
6:30 AM -
6:40 AM -
6:50 AM -
7:20 AM -
3:30 PM -
4:00 PM-
4:50 PM -

6:30 AM - Carlsbad to WQSP # 4 
6:40 AM - Check fluid levels 
6:50 AM - Trip pipe back to bottom 
7:20 AM - Wait on Ron 
3:30 PM - Drilling 9 7/8" hole from 428' to 74:.:' 
4:00 PM - Circulate to clean up hole 
.4:50 PM - Trip out of hole & prepare to core 
5:30 PM - WQSP # 4 to Carlsbad 

Had to go on mist pump & adding foam @ 648' 



WEST TEXAS WATER WELL SERVICE 

October 7, 1994 

WOSP # 4 

5:55 AM -
6:30 AM -
6:40 AM -
7:30 AM -
8:30 AM -
9:15 AM -

10:40 AM -
10:50 AM -
11:35 AM -
12:00 PM -
12:30 PM -
12:45 PM -
1:30PM-
1:40 PM -
3:30 PM -
4:15 PM -

4:50 PM -
5:15 PM -
6:00 PM -

6:30 AM- Carlsbad to WQSP # 4 
6:40 AM - Check fluid levels 
7:30AM -Rig up core barrel 
8:30 AM - Trip core barrel in for 1st run 
9:15 AM - Clean out hole of fill in 

10:40 AM - Core from 740.47 - 772 
10:50 AM - Clean out hole 
11:35 AM - Tripping out of hole 
12:00 PM - Breakout inner barrel and lay on ground 
12:30 PM - Pick up inner barrel 
12:45 PM - Pump out core 

1:30 PM - start back hole for 2nd run 
1:40 PM - Clean out hole 
3:30 PM- coring 
4:15 PM- Tripping out of hole 
4:50 PM - Break off jars and pull inner barrel to 

lay down 
5:15 PM- Pump out core 
6:00 PM - Load core tools and secure rig 
8:00 PM- WQSP # 4 to Odessa 

october l.O, 1994 

WQSP # 4 

5:30 AM -
7:30 AM-
8:00 AM -
9:30 AM -

12:00 PM -
12:10 PM -
1:10PM-
1:30 PM -
3:15PM-
4:20 PM -

7:30 AM - Odessa to WQSP # 4 
8:00 AM- se·rvice rig 
9:30 AM - Trip pipe in the hole 

12:00 PM- Ream hole from 8 1/2" to 9 7/8" 
from 740' - 800' 

12:10 PM - Clean out hole 
1:10 PM - Trip out of hole 
1:30 PM - Rig up logging unit 
3:15 PM- Log well 
4:20 PM - Work on rig & load casing 
5:00 PM - WQSP # 4 to Carlsbad 



WEST TEXAS WATER WELL SERVICE 

October 11, 1994 

WQSP # 4 

5:30 AM -
6:30 AM -
6:40 AM -
6:55 AM -
8:55 AM -

6:30 
6:40 
6:55 

8:55 
10:40 

AM - Carlsbad to WQSP # 4 
AM - Check fluid levels 
AM - Measure hole depth to check for fill 

in - TO 800' 
AM - Run 2" trimmie line in hole 
AM - Run ~" fiberglass casing 

1- lO"x S" bottom 
1 - 25' x 5" .020 screen 
767' x 5" blank casing 
Bottom cap, slip cap, centralizers 

10:40 AM - 12:00 PM - Gravel pack W/ 8-16 gravel from 800' -
755' 

12:00 PM - 12:15 PM - Mix bentonite plug and spot above gravel 

12:15 PM 
1:35 PM 
2:30 PM 
3:00 PM 
3:20 PM 
4:40 PM 

october 

WQSP # 4 

Unit @ 2 

8:30 AM 

9:00 AM 
11:00 AM 
1:30 PM 

- 1:35 
2:30 

- 3:00 
- 3:20 - 4:40 
- 5:25 

12, 1994 

- 11:00 - 1:30 
- 4:00 

pack 
PM - Wait on cement 
PM Pump cement 
PM - Pull 2" trimmie line 
PM - Rig down 
PM - Move and rig up on WQSP # 5 
PM - WQSP # 5 to Carlsbad 

Arrived on WQSP # 6, rig up pulling unit 
to pull test pump 

AM - Pulled test pump and moved to WQSP # 4 
PM - Rigged up and waited on cement 
PM - Bailed on well to develop and clean up 

any fines left by gravel pack TO 800' 



WEST TEXAS WATER WELL SERVICE 
October 13, 1994 

WQSP # 4 

unit # 2 

6:45 AM -
' 7:35 AM -

7:50 AM -
9:00 AM -

10:50 AM -
11:35 AM -
11:40 AM -
11:45 AM -
11:50 AM -
11:55 AM -
12:00 PM -
12:20 PM -
12. 3_5 PM -

1:05 PM 
1:35 PM -
2:05 PM -
2:35 PM 
3:05 PM-
3:35 PM-
3: 35 PM -

4:15 PM -
4:25 PM -

Arrive on location, check & service unit 
7:50 AM - Make 5 runs with bailer 
9:00 AM - Make splice on test pump, get ready to run 

10:50 AM - Run 3 HP 20 GPM test pump 
11:35 Am - Make electrical hook up and put on wellhead 

- start pump open ended - 12 GPM 
- 12 GPM 
- 11.75 GPM 
- 11.5 GPM 
- 11 GPM 

9.75 GPM 
9.25 GPM 
8.75 GPM 
8 GPM 
8 GPM 
8 GPM 
8 GPM 
7.75 GPM 
7.75 GPM Stopped pumping 

4:15 PM - surged well and shut down operations for 
the day 

4:25 PM - Back to WQSP # 5 
5:15 PM- Help Ronny come out of hole 

october 14, 1994 

WQSP # 4 

Unit # 2 

7:15 AM -

8!15 AM -

8:20 AM -
8:25 AM -
8:30 AM -
8:35 AM -
8:40 AM -
8:45 AM -
8:50 AM -
8:55 AM -
9:00 AM -
1:00 PM -
1:00 PM -

- Surged well 20 times in effort to try 
and dirty up fluid being pumped 

- stopped surging well and began pumping 
constant 1 open ended discharge 

- Pumping 12 GPM, clear discharge 
- Pumping 11.5 GPM, clear discharge 
- Pumping 10.5 GPM, clear discharge 
- Pumping 10 GPM, clear discharge 
-Pumping 9.75 GPM, clear discharge 
- Pumping 9.5 GPM, clear discharge 
- Pumping 9.25 GPM, clear discharge 
- Pumping 9.25 GPM, clear discharge 
- Pumping 9 GPM, clear discharge 

Shut down operations for weekend 
3:00 PM -Returned to Odessa 
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WQSP #4 
Geophysical Logs 
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WQSP#5 



l~QSP#6A 

1653 I FSL 
1395' FWL 

Section 29. T22S, R31E 

29 
WQSP#6 
1626' FSL 
1461' Ft.Jl 

Location of WQSP #5 

N 

WOSP#5 
330' FSL 
340' FEL 

0 



Location: 

Elevation: 
(Top of Casing) 

Cuttings Description: 

Drilling Contractor: 

WQSP#5 
Condensed Well Summary 

Section 29, T22S, R31E 
330ft from the south line 
340 ft from the east line 

3 3 84.4 ft above mean sea level 

M.L. Martin 

West Texas Water Well Service 
3432 W. University, Odessa, Texas 79764 
(915) 381-2687 phone (915) 381-7853 fax 

Drilling Record Date: October 12 to 13, 1994 
Bottom of hole: 683 ft below land surface 
Cored interval: 648 to 676ft 

Cuttings: every 20ft 

WQSP#5 
Stratigraphic Summary 

Stratigraphic Unit Depth Interval Natural 
Gamma Log (feet) 

Surficial Deposits/Santa Rosa 0-25 

Dewey Lake Redbeds 25-475 

Rustler Formation 475-683 partial 

• Forty Niner Member 475-530 

• Magenta Member 530-554 

• Tamarisk Member 554-648 

• Culebra Member 648-669 

• Partial Lower unnamed 669-683 
member 

Maximum Recorded Depth 683 

Core 
Description 

648-674 

674-676 partial 



WQSP#5 
CUTTINGS DESCRIPTION 



Date Time Sample 
Number 

09122/94 0935 t•• 

0940 2 .. 

10/12/94 0825 3 

0833 4 

0855 5 

0910 6 

0925 7 

0936 8 

0950 9 

1014 10 

1025 11 

1045 12 

1110 13 

1120 14 

1140 15 

1153 16 

1210 17 

1233 18 

1245 19 

1308 20 

1335 21 

!0/12/94 1353 22 

1416 23 

1440 24 

1504 25 

WQSP#5 
Cuttings Description · 

Depth Description 
(feet) 

4 Caliche 

25 Mudstone 

45 Sandstone and mudstone 

65 Mudstone and sandstone 

85 Sandstone 

105 Mudstone with green reduction spots, damp 

125 Mudstone, damp 

145 Sandy siltstone with gypsum 

165 Mudstone. fibrous gypsum 

185 Mudstone and sandstone with green reduction spots, minor gypsum 

205 Sandstone 

225 Sandstone and mudstone with green reduction spots, damp 

245 Mudstone and sandstone 

265 Mudstone laminated with .fibrous gypsum, sandstone, minor gypsum 

285 Sandy mudstone, sandstone with minor gypsum 

305 Mudstone and sandstone with green reduction spots, :fibrous gypsum 

325 Mu&i:one with green reduction spots, minor gypsum 

345 Sandstone interbedded with fibrous gypsum 

365 Sandstone, trace gypsum 

385 Sandy mudstone interbedded with gypsum. trace carbonate 

405 Sandstone with green reduction spots and gypsiferous silbi:one 

425 Sandstone with green reduction spots, laminated with fibrous gypsum 

445 Gypsiferous mudstone laminated with fibrous gypS1.llll. damp 

465 Mudstone with green reduction spots, minor gypsum 

485 Anhydrite, minor gypsum, sandstone and carbonate 

* 
** 

Cuttings description is for stratigraphic control not geologic description. 
Auger drilling. 



WQSP#S 
Cuttings Description (Continued) · 

Date Time Sample Depth Description 
Number (feet) 

1535 26 505 Gypsiferous siltstone, carbonate 

10/13/94 0810 27 545 Anhydrite, mudstone, trace carbonate 

10/13/94 0847 28 565 Anhydrite 

0920 29 585 Anhydrite, mudstone, trace dolomite 

1005 30 605 Anhydrite, mudstone, trace dolomite 

1050 31 625 Anhydrite and claystone 

1115 32 645 Anhydrite 

* 
** 

Cuttings description is for stratigraphic control not geologic description. 
Auger drilling. 



WQSP#5 
CULEBRA CORE DESCRIPTION 



PAGE._1!...-_ WIPP CORE-LOG INVENTORY INTERA 
OF 3 

FORM 1400-

BOREHOLE: __ __..W..:..:Q=S....,P#"-"-"'5'-·---- DIA.: 4" LOG BY: JBO ..., 

LOCATION: ___ ..:.SaE~1/~4..::.Su:Eo...!.1.r....;l/4!;...:S:c.:e~c~tio,..,n....,2 .... 9._T-..2==2=S:......R..:..:3:..:1..-E.___ ___ _ DATE: 10/13/94 
DRILL DATE: 10/13/94 

ORIENTATION: __ Y.x,;e!i,!rt.uica:.ci!LI..~:oDo!:.u.!wun ___________ _ 

COORDINATES: __ 3=3~0~' F~S"'-iL..___.x.;34=0._' ...... FE..,L......_ _______ _ DRILLER: _....,~R~o"""n1.!.ln=ie"-l.K~e~ith!.l..._ 

ELEVATION: ___ ~3~3~84~-~4~re:c.:e~t~a~m~s~l ______________ ___ DRILL: Gardner Denver 1500 

DRILL METHOO(S): ~A!J..ir.LlR.xot!li!a:ury.___ ____________ _ DRILL CO.: West Texas Water 
Well Seryice 

Tlmel 
date 
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u 
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Depth 
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DESCRIPTION 

648.0 .. 657.0 ft: light olive gray 
microcrystalline dolomite, thinly laminated, 
with 1-2 mm wide irregular gypsum healed 
fractures and rare, small (1-2 rnm) open vugs. 
At 655.0 ft vugs become larger (up to 2 
inches), irregular and increase in frequency, 
rock has a distinct "Swiss cheese" texture. 
Highly fractured, clayey intervals occur 
between 649.2-649.9 and 652.6-652.7 ft. 
Rubbly, clayey, but competent interval occurs 
between 653.4-655.0 ft with rare (:s; 0.25 em) 
vugs. Contact between Culebra Member and 
overlying Tamarisk Member not observed. 

657.0- 666.0 ft: core loss. 

REMARKS 

Culebra Member of 
Rustler Formation 

9 feet of core loss 

~ ~ . 
~=====r~ J,======================================================= ~ 

- Wa:':J.o -



PAGE,_,2L-_ WIPP CORE-LOG INVENTORY I NT ERA 
OF 3 

FORM 1400 

BOREHOLE: ----!W~O*'S~P#SI..lCI'------ DIA.: __ ....;4;;t.." ___ _ LOG BY: __ --11!J:.!:O:B~D'-----

LOCATION: ______ ~S~E~1/~4~S~E~1~~~Sed~i~o~n~2~9~T2~2~S~R=3~1E._ ________ _ DATE: 10/13/94 
DRILL DATE: 10/13/94 

ORIENTATfON: ___ V.z...:e~rt.».:ica~l .-Oo.x.w:LLn~------------

COORDINATES: __ 3:o:.l3Q!O:....' F'-lS""L,.___~34;co0:....' uFE-.~~L..__ _______ _ DRILLER: _..,.!R~ou..niL&n~ie;..!,.K~e~it~h _ 

ELEVATION: ____ ~3~3~8=4~.4~f~ee~t~a~m~s~l ______________________ _ DRILL: Gardner Denver 1500 

DRILL METHOD(S): """'A ...... i,..r....,R=ot=a.l..llrv ____________ _ DRILL CO.: West Texas Water 
Well Seryjce 

Ttmel 
date 

R 
u 
N 

Depth 
feet 

G 
e 
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F 
R 
A 
c 
T 
u 
A 

DESCRIPTION REMARKS 

~~--_.-- b~O·D ~~··--+-~~e~------------------------------~----------------~1 
}l)/t3 E ~ 
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657.0- 666.0 ft: core loss. 
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--=-::;t-6f 666.0-674.4 ft: same dolomite as above, 
i..£- extremely vuggy, most vugs are small and rock 
ov has a "sponge-like" texture. Some vugs are 
';;;;;;; interconnected by dissolution and are highly 

irregular in shape, Vugs tend to form 
horizontal bands (-0.10 ft thick). Some 
dissolution pockets are gypsum filled. Vugs 
decrease in frequency with depth. Short, 

•ll""hv irregular gypsum-healed fractures and clay lens 

Culebra Member of 
Rustler Formation 

9 feet of core loss 

~ toward top of units. (continued on next page) 
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WIPP CORE-LOG INVENTORY INTERA 

FORM 1400.. 

BOREHOLE: -----~W=Q~S.~...P#5~---- DIA.: ___ 4"'""---- LOG BY: _ __,.J-BD"-__ _ 

LOCATION: ___ ..JIS!t!I:Eo..~.1,~.;;;/4wS~~::.~E-1u.;/4~S~ect-=io:.un..!o2..::::9~Tu.22~S...LR.:..::3~1.-E.._ ___ _ DATE: 10/13/94 
DRILL DATE: 10/13/94 

ORIENTATION: __ ..l!.V~ert~i~:.tca!i!II..~~D~ouwLLnL..--------------

COORDINATES: __ _x33~0~'·F~SaL-~3~4~0~'~FE~L._ _________ _ DRILLER: __ R~onw.n.IL!ie:::...l..lK~eiw.th.!.__ 

ELEVATION: __ ~3~3~84~.4~~~e~e~ta~m~sl __________________ __ DRILL: Gardner Denver 1500 

DRILL METHOD(S): _Auiu...r.l..lR~ot~a:urv~------------- DRILL CO.: West Texas water 
Well Service 

Time/' 
date 

u 
N 

Depth 
feet 

G 
e 

F 
R 
A 
c; 

0 T 
u 

~ ~/1..() : i: :_ 
: -- -- -: : ,..., f 

DESCRIPTION 

highly fractured interval at 673.5 ft grading to 
more competent rock at 674.4 ft. Contact 
between Culebra Member and unnamed 
member is gradational. 

REMARKS 

Culebra Member of 
Rustler Formation 

:~1'o· : ~ 
I ~ ~7:~~---------------------~------------

~ -~~ -
P- - - '"'I! 

:: : ._- 674.4-676.0 ft: compact, gypsiferous, black Unnamed Member o.,....-
f:/5' ~ • - clay grading to red-brown clay with gypsum Rustler Formation 
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WQSP#S 
HOLE HISTORY 



WIPP Project 
WQSP#S 
Eddy County, New Mexico 

October 12-13, 1994 

GROUND 

681' 

29.2' 

WEST TEXAS WATER WELL SERVICE 
RIG#lS 

2.5 Ff EXTENSION WITH LOCKABLE CAP 
PROTECT WELL CASING 

10.75 XO.J75 WAll. SURFACE CASING 
CEMENTED IN A 1 s• HOLE 

CE!v1ENT SLURRY MIX FROM 613 FT TO l FT 
1 FT BELOW SURF ACE 
SLURRYIS7 GALLONS WATER TO 1 CUFT 
PORTLAND-AS1M C1510-92 

BENTONITE SEAL FROM 623 TO 613 FT 

SAND PACK FROM 626 TO 623 FT 

8/16 BRADY GRAVEL FROM 681 TO 626FT 

CENTRALIZERS LOCATED AT BOTTOM OF 
TOP OF SCREEN, AND AT 60 Ff INTERVALS TO 
SURFACE 

10" OF BLANK 5" O.D. CASlNG 



WEST TEXAS WATER WELL SERVICE 

September 22, 1994 

WQSP # 5 & WQSP # 6 

9:00AM 12: oo PM - Drilled, set 10.75" surface casing, cemented 

october 12, 1994 

WOSP # 5 

6:00 AM -
6:35 AM -
6:50 AM -
8:00 AM -

12:30 PM-

3:45 PM -
4:00 PM -

6:35 AM - carlsbad to WQSP # 5 
6:50 AM - check fluid levels 
8:00 AM - Finish rigging up 

12:30 PM- Start drilling from 25'. 10.75 11 .375W 
surface nipple pre-set to 25' & cemented 
to surface 

3:45 PM- Drilling 9 7/8" hole, started to get wet 
at 505', shut down for the day 

4:00 PM - Pull out of hole 3 stands & shut down 
4:35 PM - WQSP # 5 to Carlsbad 

october 13, 1994 

WQSP # 5 

5:50 
6:30 
6:45 
8:05 

AM
AM
AM
AM-

6:30 
6:45 
8:05 

11:15 

AM - carlsbad to WQSP # 5 
AM - Check fluid levels 
AM - Trip back in hole to start drilling 
AM - Drilling 9 7/8" hole from 505' to 

648' on mist pump using foam 
11:15 AM - 11:30 AM- circulate hole to clean up 
11:30 AM - 12:15 PM- Trip out of hole to set up coring 

operation. 
12:15 PM - 1:45 PM - Pick up core barrel assembly and go in 

hole to core 
pup joint. 1:45 

2:15 
4:15 
4:25 
5:25 
5:45 
6:30 
7:00 

PM -
PM -
PH -
PM -
PM -
PM 
PM -
PM -

2:15 
4:15 
4:25 
5:25 
5:45 
6:30 
7:00 
7:40 

PM - Pull up and put on 5' 
Pf1 - coring 1st run 8 1/2" 
PM - circulate foam, clean 
PM - T.O.O.H. 

bit cutting 4" core 
up before T.O.O.H. 

PM 
PM 
PM 
PM 

- Breakout core barrel, lay down inner 
Pump out core, recovered 22'10" 

- Load core tools 
- WQSP # 5 to carlsbad 

barrel 



--··-----------------------------

WEST TEXAS WATER WELL SERVICE 

October 18, 1994 

WQSP # 5 

5:50 AM -
7:40 AM -
7:50 AM -
8:10 AM -

11:00 AM -
12:50 PM -

2:00 PM -
2:30 PM -

3:05 PM -
4:00 PM -

11:00 AM-

7:40 AM - Odessa to WQSP # 5 
7:50 AM - Move and spot logging trailer 
8:10 AM -Wait on logger 

11:00 AM - Run camera in WQSP # 5 
12:50 PM - Trip pipe back in well 

2:00 PM -Ream hole from 8 1/2" to 9 7/8" 
from 648' - 683' 

2:30 PM - Clean out hole 
3:05 PM - Pull 8 jts of drill pipe and secure 

rig for the day 
4:00 PM - Get load of water & pump diesel 
4:30 PM - WQSP @ 5 to Carlsbad 

1:00 PM - Barrett pulled pump out of WQSP # 4 

october 19, 1994 

WQSP # 5 

5:30 AM -
6:30 AM -
6:40 AM -

8:00 AM -
8:50 AM -
9:50 AM -

11:20 AM -
12:30 PM -
1:00 PM -
1.:45 PM -
2:30 PM -
3:00 PM-
3:30 PM-

4:00 PM 
4:30 PM -

6:30 AM - Carlsbad to WQSP # 5 
6:40 AM - Check fluid levels 
8:00 AM - Trip pipe back to bottom & clean 

out hole 
8:50 AM - Trip pipe out of hole 
9:50 AM - Run 2" trinunie line 

11:20 AM - Run 5" fiberglass casing, screen 
12:30 PM - Gravel pack well w/8-16 gravel 

1:00 PM - Mix bentonite seal & pumped 
1:45 PM - Wait on cement trucks 
2:30 PM - Started cementing operations 
3:00 PM - Pull 2" trimmie line 
3:30 PM - Rig down 
4:00 PM - Move to WQSP # 3, start rigging up 

& get load of water 
4:30 PM Secure rig and equipment 
5:10 PM - WQSP # 3 to Carlsbad 

October 20, 1994 

WQSP # 5 

1:30 PM - 5:15 PM - Rigged.up on.WQSP # 5, started developing 
well W1th ba1ler, made 9 trips. TO of well 
683', static water level 394' 



WEST TEXAS WATER WELL SERVICE 

october 21., 1994 

WQSP # 5 

Unit # 2 

6:35 AM - 7:20 AM - Arrive on location, check & service unit, 
prepare to run test pump 

7:20 AM - 8:55 AM - Run 3 HP test pump on 32 joints of 1" 
galvanized pipe, pump set 672' 

8:55 AM - - Start pumping well @ 13.25 GPM 
9:00 AM - - 12.75 GPM 
9:05 AM - - 11.75 GPM 
9:10 AM - - 11 GPM 
9:15 AM - - 10.25 GPM 
9:20 AM - - 2.50 GPM with 150# backpressure 
9:25 AM - - 2.75 GPM 
9:30 AM - - 2.50 GPM 
9:40 AM - - 3 GPM 
9:45 AM 3 GPM shut down & allow to recover 

10:10 AM - - Start surging well to further develop 
10:55 AM - - Start pumping, set rate @ 3:00 PM, 150# 

backpressure 
3:00 PM - - Pump was shut off, making .8 GPM 

October 24, 1994 

WQSP # 5 

Unit # 2 

9:35 AM - - Start surging 
11:35 AM - - Start test 225 GPM @ 150# back pressure 
12:50 PM - - 1.75 GPM @ 170# back pressure 

2:20 PM - - 2.5 GPM @ 150# back pressure 
2:30 PM - - 2.75 GPM@ 150# back pressure 
2:40 PM - - 1.75 GPM@ 150# back pressure 
3:15 PM - - 1.75 GPM@ 0# back pressure 
3:25 PM - - 1. 75 GPM 
3:45 PM - - 1.9 GPM 
3:50 PM - - 1.9 GPM 

Shut down for the day 



WEST TEXAS WATER WELL SERVICE 

October 25, 1994 

WQSP # 5 

Unit # 2 

6:55 AM- 9:00 

9:00 AM- 10:50 

10:50 AM- 12:00 

12:00 PM - 4:00 

1:00 PM -
4:00 PM -

October 26, l.994 

WQSP # 5 

Unit # 2 

AM- Surge well to further develop, and pump 
well at intermittent times 

AM- Pump well @ 2.1 GPM down to 1.9 GPM. Shut 
pump down and add 5 gallons of Clorox bleach 
to break down any existing polymer left in 
well between gravel pack & wellbore 

PM - surge well to help break down and further 
develop formation 

PM - Install 2 GPM choke and begin pumping well 
at 2.6 GPM with 170# back pressure 

- 1.85 GPM @ 70 # 
- 1. 8 GPM @ 50# 

Shut down unit for the day 

7:00 AM - 7:20 AM - Arrive on location, service & check unit, 
rig up and prepare to pull pump 

7:20 AM - 9:15 AM - Pull test pump 
9:15 AM - 10:30 AM- Remain rigged up, load & secure trailer, 

wait on logging unit 
10:30 AM - 2:10 PM - Run logs on WQSP # 5, rig down, go to 

WQSP # 3 to log 

WQSP # 5 

Unit # 2 

7:00 AM 

7:20 AM 
9:15 AM 

10:00 AM 
10:30 AM 

-
- 9:15 
- 10:00 
- 10:30 - 2:10 

Arrive on location ,service & check unit, 
rig up and prepare to pull test pump 

AM - Pull test pump 
AM - Load and secure trailer to move to WQSP # 3 
AM - Wait on logging unit 
PM - Run logs and move to WQSP # 3 



WQSP #5 
GEOPHYSICAL LOGS 
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WQSP #5 
Geophysical Logs 
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WQSP#6 
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Section 29, T22S, R31E 

~-IOSP#6A (0 
1653 I FSL 
1395' FWL 

29 
WQSP#6 
1626' FSL 
1461' FWL 

Location of WQSP #6 

~JOS Pfl5 
330' FSL 
340' FEL 

0 



Location: 

Elevation: 
(Top of Casing) 

Cuttings Description: 

Drilling Contractor: 

WQSP#6 
Condensed Well Summary 

Section 29, T22S. R31E 
1626 ft from the south line 
1461 ft from the west line 

3363.8 ft above mean sea level 

M.L. Martin 

West Texas Water Well Service 
3432 W. University, Odessa, Texas 79764 
(915) 381-2687 phone (915) 381-7853 fax 

Drilling Record Date: September 22, to October 4, 1994 
Bottom of hole: .617ft below land surface 
Cored interval: 568 to 617ft 

Cuttings: every 20ft 

WQSP#6 
Stratigraphic Summary 

Stratigraphic Unit Depth Interval Natural 
Gamma Log (feet) 

Surficial Deposits/Santa Rosa 0-68 

Dewey Lake Redbeds 68-409 

Rustler Formation 409-620 

• Forty Nmer .Member 409-474 

• Magenta Member 474-497 

• Tamarisk Member 497-588 

• Culebra Member 588-606 

• Partial lower unnamed 606-620 
member 

Maximum Recorded Depth 620 

Core 
Description 

568-582 partial 

582-607 

607-61 7 partial 

617 



• 

WQSP#6 
CUTTINGS DESCRIPTION 



Date Time Sample 
Number 

09/22/94 1050 1 •• 

1110 2-

09/26/94 0903 3 

0914 4 

1015 5 

1030 6 

1043 7 

1055 8 

1112 9 

1147 10 

1203 11 

1245 12 

1325 13 

1340 14 

1410 15 

1435 16 

1515 17 

1540 18 

1550 19 

09/27/94 1010 20 

1045 21 

09/28/94 1035 22 

1155 23 

1235 24 

WQSP#6 
Cuttings Description * 

Depth Description 
(feet) 

5 Surficial deposits 

25 Mudstone, sandstone, and clay 

45 Mudstone with green reduction spots 

65 Sandstone with green reduction spots 

85 Sandstone with green reduction spots 

105 Siltstone, trace gypsum 

125 Siltstone, damp 

145 Siltstone and sand, damp 

165 Sandysil~ne,damp 

185 Mudstone and sand 

205 Mudstone and sandstone 

2'1~ .. , Sandstone, mudstone with green reduction spots, gypsum 

245 Sandstone, siltstone, and selenite 

265 Sandstone, selenite, and siltstone, limited sample 

285 Sandstone and sandy siltstone with green reduction spots, selenite 

305 Sandstone and gypsum 

325 Sandy siltstone, sandstone, selenite 

345 Sandy siltstone, sandstone, minor gypsum 

365 Sandstone and siltstone v.ith green reduction spots 

385 Sandy siltstone and sandstone with green reduction spots, minor 
gypsum 

405 Gypsum, sandstone, and sandy siltstone 

425 Anhydrite, gypsum, and sandstone with green reduction spots 

445 Anhydrite and gypsum 

465 Anhydrite and gypsum 

* 
*"' 

Cuttings description is for stratigraphic control not geologic description. 
Auger drilling. 



WQSP#6 
Cuttings Description (Continued) "' 

Date Time Sample Depth Description 
Number (feet) 

1325 25 485 Anhydrite, gypsum, dolomite 

1410 26 505 Anhydrite, trace dolomite 

1520 27 525 Anhydrite 

09/28/94 1645 28 545 Anhydrite and gypswn 

* 
** 

1810 29 565 Mud. minor anhydrite and gypswn, limited sample 

1835 30 568 Anhydrite and mud 

Cuttings description is for stratigraphic control not geologic description. 
Auger drilling. 



\VQSP #6 
CULEBRA CORE DESCRIPTION 
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PAGE_1,___ 
OF 5 

WIPP CORE-LOG INVENTORY 

BOREHOLE: __ ......JWu.O_S"""P#6~---- PIA.: 4" 

LOCATION: ---....!.lN~.~~oE..t.:1/:.=!4:..:.Su:W..L1..!.L/::!.4...lliS:.::c:ect=jo;!.l.n..4o2..=.9-~.T.=.22=.;5=.....t..lR~3..u1 E.._ ___ _ 

ORIENTATION: __ ,.l!..V~ert~i~ca5!.!.1...~oD,c,o'-!:w!J.nl...-.. ___________ _ 

COORDINATES: -~16~:a~2;.z6:.....;' FwS.u.L--......J1.;:!;46;:L1.L..'....:.FW.....:...:..:L=----------

ELEVATION: ___ ~3~3~6~3~.8~f~ee~t~awm~s~l __________________ ___ 

DRILL METHOD(S): __,_,A..._ir,.~..;R~o~tas:...rv,__ _______________ __ 

Timet 
date 

R 
U Depth 
N feet 

G 
e 

F 
R 
A 
c 

0 T 
u 

DESCRIPTION 

I NT ERA 

FORM~~ 

LOG BY: -~J~B,I&D ___ __.,; -=A 
DATE: 09/29194 
DRILL DATE: 09/29/94 

DRILLER: _-lR~o::l.on!.l.!n~ie;.J.K~e~ith!..!.._ 

DRILL: Gardner Denver 1500 

DRILL CO.: WestTexasWater 
WellSeryice 

REMARKS 

: 
11----+-..._t: ~11/·D __ ~-+-~-~'\..i..+---------------+--------

1/tf ~ _ 568.0- 582.0 ft: light to dark gray mottled Tamarisk Member of 
t- - microcrystalline anhydrite with 1-2 m.m wavy Rustler Formation 

1'"':/() 1- -
~ t- - gypsum laminae. Horizontal fracture at 569.7 

1- -
1- - r ft overlain by -0.7 5 em thick gypsum band. 
~ $10 · 0 · ; Interval of sparsely laminated 8nhydrite from 
~ : ~ 570.0- 571.2 ft with numerous 1-2 mm 
E : ~· q isolated euhedral gypsum crystals. A 
1- - prominent 2-4 em thick continuous gypsum 
~ : vein (vertical) occurs from 576.0 - 580.0 ft. 
~.fl'Z.C : Gradational contact between Tamarisk 

1 
~ : Member and underlying Culebra Member. 
1- -
1- -

"' -1- . -

.. - ~ .. -
:- ~-" .. 
t..777" ... - ~. 
~ : ~ 
I"" - ~ .. : 
= - \ 
:s:n,.D : i\\ 

~ ~ ~~ .. - l\ 
E 5i'f.D : ~ I~ : : k \1 \ 
t- - I'-[\ 
~ : l\\ ..; 

I!:====== t- - r\ \ ==""===============================""""""== 
t_g~.o . ~' 



PAGE 2 WIPP CORE-LOG INVENTORY INTERA 
OF 5 

FORM 1400 

BOREHOLE: WOSP#6 DIA.: 4" LOG BY: JBD 

LOCATION: r:::l!;lL4 §!il£1/4 S~ction 2~ TZ2S R31~ DATE: a9t~~'a4 
DRILL DATE: 09/29/94 

ORIENTATION: Vertical Down 

COORDINATES: 1626' FSL 1461' FWL DRILLER: Ronnie Keith 

ELEVATION: 3363.8 feet arnsl DRILL: Gardner Denver 1500 

DRILL METHOO(S): Air Rota!Y DRILL CO.: W!§t Texas Wate 
~I Servis;! 

R G F 
~ 

Time/ u Depth % e A 

date N reet c 
DESCRIPTION REMARKS 0 T 

u 
• 

~ $1P.() -
E 

1/J-'1 ~ See previous page. Tamarisk Member of -- -
t- -

~ 
Rustler Fonnation 

1- -
t- -
1- -
1- -
~6Jt.O -.. 
1- - --,_ - r-
1- - t=N 

582.0- 585.0 ft: brown-gray microcrystalline Culebra Member of :- - z 1- dolomite with (0.25-1 em) open vugs and Rustler Fonnation .. -.. - :Z moderate horizontal fractures -2 em wide band :- -
- "' . of dolomite with rounded anhydrite clasts :Sf 0 : 

I -

~ 
(-G.5 em) at 582.2 ft. - -- - ~ . -

1- - ov 
1- - -1- - 011 585.0- 596.6 ft: light olive gray, thinly ~sst,.o • z: i- - laminated microcrystalline dolomite with 
1- -
1- - C'l numerous small open vugs {1-2 rnrn) and 
i- -

~ i- - moderate horizontal fracturing. Vugs increase 
1- . 
1- .. in size, decrease in frequency and are sparse 
1-

and fibrous gypsum filled at i- - ov 
~Sit·O · !--- 589.9 ft. A continuous 1-2 mm gypsum-filled 1- - eN .... 

Et fracture occurs from 590.3 - 591.1 ft. Highly i- -
i- - fractured clayey intetvals with bladed gypsum !- -
!- - crystals and numerous open vugs from 589.9-1- . 

~ 
1.. 

590.3 ft and 591.1 - 591.2 ft. (continued on f- - ~( 
~ j"/().0 - ef next page) .. -- -- -

~ - --- --
... ~~ - r--r 



PAGE 3 WIPP CORE-LOG INVENTORY INTERA 
OF 5 

FORM 1400 

BOREHOLE: WQSP#6 DIA.: 4" LOG BY: JBD :J 
LOCATION: ~E1/4 SW1/~ Section 29 T22S R31E DATE: Qi/29/94 

DRILL DATE: 09/29/94 
ORIENTATION: Vertical Down 

COORDINATES: 1626'FSL 1461' FWL DRILLER: Ronnie Keith 

ELEVATION: 3363.8 feet amsl DRILL: Gardner Oenver 1500 

DRILL METHOO(S): Air Bot§rt: DRILL CO.: West Texas ~ater 
lllttllljiervice 

R G F 
R 

Time/ u Depth % e A 
c 

date N feet 0 T DESCRIPTION REMARKS 
u 
R 

5'ft./) E 

t'dl 
.. ~ ~ Toward base of unit vugs decrease in size and - - Culebra Member of .. ~ z - - increase in frequency. Clay filled fractures and Rustler Formation -- ~ thin (0.5-1 mm) gypsum healed fractures - - E. increase in frequency with depth. Fractures --1'f+. . ~ are thin, wavy, and discontinuous. 2 feet of core loss ~ /) . 

~ I ; .. 

~ 1- ~ 

i- ~ ·~ .. - '/! - -
~ 

~ z: 'f' ·~ .. ~ .. ~ 

•5"//, .() • 
1:1s 

.. ~ 

Ol .. 
'1/;o 

1- - LL. 
1- - -o-1- . ---f. - 596.6 - 606.85 ft: same dolomite as above. 1- - -·-
1- - ?; Upper foot interbedded with vuggy (up to 0.25 ~9/f.{) • 
1- - em) dolomite rubble in a red-brown mud/clay 
1- -1- - - matrix. 597.6-600.2 ft: dolomite is clayey, 2.5 feet of core loss 1- - 2: ;E - er highly fractured with numerous 

~ - (I-2 rnm) open vugs. Remainder ofunit is 
1- ~ ov 
1- ~ - competent with numerous small vugs, some 
~~-0: (;:)~ 

~ f2 connected by dissolution to form vertical and 
1- - ~ horizontal bands up to 3 em in length. Thin, .. -
~ - discontinuous gypsum-healed fractures .... -- - e (1-2 rnm) increase in frequency with depth. -.. ~ 

(continued on next page) .. 
o.(,(JL.{) .. tZ \hf - --- -- -

~ - ~ 

~ -
1- - . .,.j 

-
~ ~ 

-~~·() .. ., 

· f~7~ ~;tr:: ~:.:-~ ~:~~ "-~ 



PAGE 4 WIPP CORE-LOG INVENTORY INTERA 
OF :! FORM 1400 

BOREHOLE: WQSP#6 DIA.: 4" LOG BY: JBP 

LOCATION: f::IE1/!l SW1/4 S~gion 2~ I22S B311; DATE: 09/2~19!1 
DRILL DATE: 0~/29/9!1 

ORIENTATION: Vertical Qown 

COORDINATES: 1626'FSL 1461' FWL DRILLER: Ronnie Keith 

ELEVATION: 3363.8 feet amsl DRILL: Gardner Denver 1500 

DRILL METHOD{S): Air Roii!Y DRILL CO.: ~estTm§~ater 
Well Service 

R G F 
R 

Time/ u Depth % e A 
c 

date N feet 0 T DESCRIPTION REMARKS 
u 

~ fi~Jf-0 -
It 
E 

'1/~o 
e>V 

Toward base of unit, vugs decrease with some 1- - Culebra Member of 
~ -
~ - f-- becoming gypsum filled. Contact between Rustler Formation 
1- 6-F 
~ ~ Culebra Member and underlying unnamed 
1- - ~" ~ - ~ member is sharp. 
"' . -
'"~~.o • r--
1- -.. . 

I--.. -... . - - -4 606.85- 608.1 ft: black plastic clay with rare Unnamed Member of - - 4-- - isolated gypsum crystals {1-2 rom). Rustler Formation - - -- - -
J. 

• (ld.tJ • 
1- - --1- • 
1- • - 608.1 - 615.2 ft: upper 2ft black-brown clay 1- . ~ .. - interbedded with light gray anhydrite grading 

. 
"' 

. -
1- - :- to red-brown mudstone with numerous light 1- -
~ - sS· gray-pinkish anhydrite interbeds, high angle -~tD~tJ • \n 1- .. veins, and stringers. - - t -- . 

~ 
- ... .. ... .. -- - r-.o. -- - -p. /lll·O • 

~ 1- -
1- -
1- ... 
1- -
1- - 1--
1- -1- - -
1- . 

~ 
1-
~ (,.'.f,D • 

"' -~ 
1- -i- . .._._ 
~ --

~ 
615.2- 616.6 ft: light-dark gray mottled - - -- .. 
anhydrite with thin (1-2 mm) wavy gypsum 

': {,/·.~ "'! laminae. 



PAGE_,S"---
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WIPP CORE-LOG INVENTORY 

BOREHOLE: __ --..~-W~Q~S.u.P#6..=. ____ DIA.: 4" 

LOCATION: ___ .. N=.~~~Eo...~.1.~..;;;14t...:S~W!U-\.1/l.,;l4~S~e:::.::.ct~i::::.~onu...2=.:9~T2~2 ..... S~R3=-1.uE.._ ___ _ 

ORIENTATION: __ ,Ly:!CJertUI!i~ca!:!!l..loDo!.llouw!.!.n!--___________ _ 

COORDINATES: _---~.:161Ui2~6~' F~S"'L.__--~.14;;tl6"'-!1~' :....FW~L _______ _ 

ELEVATJON: __ ~3~36~3~8~f~e~e~ta~m~sl~----------------

DRILL METHOD(S): __._,A ...... ir_._R~o:.uta~ry~-------------

Tlrnet 
date 

R 
u 
N 

G 
e 
0 

F 
R 
A 
c 
T 
u 

~ 

DESCRIPTION 

I NT ERA 

FORM14~ 

LOG BY: _--X..IJB"""'-0--...::· ...,A=-

DATE: 09/29/94 
DRILL DATE: 09129/94 

DRILLER: -~R.:lon~n..~,:;ie:=...:..;:K~ei~th.~..-

DRILL: GardnerDenyer 1500 

DRILL CO.: West Texas Water 
WeH SeMee 

REMARKS 

- -.. . 
See previous page. Unnamed Member of 

"----------------1 Rustler Formation - . - -- -- . -•/litO . 
~ -
~ -
!- -
~ . - -- -- . - -.. -
• {,UJ. (} • 
!- -r- .. 
!- -r- -1- -1- . 
~ -- - ' .. -• • r- -.. -- -- .. - .. - .. ... -
1- -1- -
~ • -
1- -
1- -- . - . - . - -- -- -• . - -- . .. -- -
~ . 
!- -
1- -
1-
1- . 
• . 



WQSP#6 
HOLE HISTORY 



WIPP Project 
WQSP#6 
Eddy County, New Mexico 

September 22-30, 1994 

616.6' 

560' 

10' 

+ 3 f 

r 
18.2f 

WEST TEXAS WATER WELL SERVICE 
RIG#IS 

25' 

2.5 FT EXTENSION WITH LOCKABLE CAP TO 
PROTECT WElL CASING 

10.75 X 0.375 WALL SURFACE CASING 
CEMENTED INA IS" HOLE 

s• 0.0. X 0.280 WALL BLANK FIBERGLASS CASIN 

CEMENT SLURRY MIX FROM 560FT TO I FT 
1 FTBELOW SURFACE 
SLURRY IS 7 GALLONS WATER TO l CU FT 
PORTLAND-ASTM CISI0-92 

BENTONITE SEAL FROM 570 TO 560FT 

SAND PACK FROM 570 TO 567 FT 

8116 BRADY GRAVEL FROM 681 TO 626FT 

2S IT OF 5" 0.0. FIBERGLASS 0.020 SLOT SCREEN 

CENTRALIZERS LOCATED AT BOTTOM OF SC 
TOP OF SCREEN, AND AT 60FT INTERVALS TO 
SURFACE 

10" OF BLANK 5" O.D. CASING 



WEST TEXAS WATER WELL SERVICE 

September 22, 1994 

WQSP # 5 & WQSP # 6 

9:00AM- 12:00 PM- Drilled, set 10.75" surface casing, cemented 

September 23, 1994 

WQSP #'s 2 & 6 

6:00 AM - 6:40 AM - Carlsbad to WQSP # 2 
6:40 AM - 8:15 AM -Rigged down on WQSP # 2, cleaned up 

location & moved to WQSP # 6 
8:15 AM - 12:00 PM - Rigged up on WQSP # 6, lined pit, put 

rotating head on, and shut down for 
weekend 

12:00 PM - ~:00 PM - WQSP # 6 to Odessa 

september 26, 1994 

WQSP # 6 

5:40 AM- 7:40 AM - Odessa to WQSP # 6 
7:40 AM- 8:00 AM- Service rig 
8:00 AM- 11:20 AM- Drilling 9 7i8" hole on air 

11:20 AM- 4:00 PM - started drilling on air/mist pump due to 
amount of water being made in Dewey Lake 
formation. Est. 40-50 GPM 

4:00 PM - 4:15 PM - Trip pipe out of hole 200 I • Total footage 
for the day 367' 

4:15 PM - 4:30 PM - secure rig for the day 

september 27, 1994 

WQSP # 6 

6:15 AM- 6:50 AM- carlsbad to WQSP # 6 
6:50 AM- 7:00 AM- Service rig 
7:00 AM- 8:10 AM- Fill pits with brine water and mix sw gel 
8:10 AM- 9:30 AM- Trip in hole, had 15' of fill, cleaned out 

& circulated 30 minutes 
9:30 AM- 11:40 AM - Drilling 9 7/8" hole on fluid from 367'-415' 

11:40 AM- 1-2:30 PM - Take yoke off drive shaft, return to Odessa 
for parts 

12:30 PM - 4:00 PM - Rig down waiting on parts 
4:00 PM - 5:00 PM - Replace parts & ready rig for drilling 

Wednesday morning 



WEST TEXAS WATER WELL SERVICE 

September 28, 1994 

WOSP # 6 

6:00 AM- 6:35 AM- Carlsbad to WQSP # 6 
6:35 AM- 6:45 AM- Check fluid levels 
6:45 AM- 6:50 AM- Trip pipe back to bottom 
6:50 AM- 7:50 AM- Drilled 4' 
7:50 AM- 10:10 AM - Make bit trip 

10:10 AM- 4:00 PM - Drilling 9 7/8 11 hole 
4:00 PM - .4:20 PM - Circulate bottoms up, look as samples 
4:20 PM - 6:50 PM - Continue drilling to core point. Quit 

drilling @ 568' 
6:50 PM - 7:00 PM - WQSP # 6 to carlsbad 

september 29, 1994 

WQSP # 6 

5:45 AM -
6:20 AM -
6:30 AM -
6:50 AM -
7:00 AM -
7:40 AM -
8:45 AM -

10:10 AM -
10:30 AM -

2:30 PM -
2:50 PM -
3:40 PM -
4:00 PM -
4:30 PM -
5:00 PM -

6:20 AM - Carlsbad to WQSP # 6 
6:30 AM - Check fluid levels 
6:50 AM - Trip back to bottom 
7:oo AM- Circulate 
7:40 AM - Trip out of the hole - 568' 
8:45 AM - Rig up core tools 

10:10 AM- Trip in the 1st run with core barrel 
10:30 AM - Circulate 

2:30 PM- Coring- very slow on fluid 
2:50 PM - Circulating 
3:40 PM - Coming out of hole 28' cut 596 1 

4:00 PM - Breakdown core barrel 1 lay on ground 
4:30 PM - Pick up core barrel T.I.H. 
5:00 PM - Pump core out of first barrel 
5:15 PM - Secure rig for day 



WEST TEXAS WATER WELL SERVICE 

September 30, 1994 

WQSP # 6 

5:50 AM -
6:20 AM -
6:30AM -

7:00 AM -
8:30 AM -

11:30 AM -
11:50 AM -
1:00 PM -
1:40 PM -
2:25 PM -
2:50 PM -

3:00 PM -

6:20 AM - carlsbad to WQSP # 6 
6:30 AM - Check fluid levels 
7:00 AM - Trip pipe and core barrel in hole for 

2nd run 
8:30 AM - Clean out 12' of fill before coring 

11:30 AM - core from 596' - 616.6' 
L1:50 AM - circulate 
1:00 PM - Trip out of hole 
1:40 PM - Lay down core barrel and pump out core 
2:25 PM - Breakdown core tools and load on trailer 
2:50 PM - Trip collars in hole 
3:00 PM - Shut down operations and secure rig for 

weekend 
5:00 PM - WQSP # 6 to Odessa 

October 3, 1994 

WOSP # 6 

5:30 AM -
7:00 AM -
7:40 AM -
8:40 AM·· 

11:30 AM -
12:30 PM -

1:30 PM-
3 :30 PM -

UNIT 2 

5:30 AM-
7:30 AM-

9:00 AM-

10:00 AM-
1:30 PM -

2:00 PM -

7:30 AM - Odessa to WQSP # 6 
7:40 AM - Check fluid levels 
8:40 AM - Trip in hole with drill pipe 

11:30 AM- Ream hole from 8 1/2 11 to 9 7/8" 
12:30 PM - circulate and condition hole for logging 
1:30 PM - Trip out of hole for logs 
.3 : 3 0 PM - Log well - 616. 60' 
4:00 PM - Shut down operations for day 

7:30 AM - odessa to WQSP # 6 
9:00 AM - Unload screen storage pad south of site, 

and load surface casing on trailer 
10:00 AM - Unload surface casing @ WQSP # 4 and 

WQSP # 3 
1:30 PM - set & cement surface on WQSP #'s 3 & 4 
2:00 PM - Load trimmie line on trailer to take to 

WQSP # 6 
4:00 PM - Help out at WQSP # 6 preparing to run casing 

10-4-94 



WEST TEXAS WATER WELL SERVICE 

october 4, 1994 

WOSP # 6 

6:00 AM -
6:35 AM -
6:45 AM -

6:35 AM -
6:45 AM -
7:00 AM-

Carlsbad to WQSP # 6 
Check fluid levels 
Run weighted joint on sandline in well to 
check for fill - none found 

7:00 AM - 7:45 AM - Move rig and reset, prepare to run 2" 
trimmie line 

7:45 AM - 8:30 AM - Run 2" trimmie line 
8:30 AM - 10:00 AM - Run 5" 00 fiberglass casing & screen. 10' 

blank, 25' of .020 slot screen, 584.10' of 
blank casing 

10:00 AM- 11:15 Am- Trimmie lined 2100# of 8/16 gravel pack into 
well 

11:15 AM - 12:00 PM - Mixed sw gel/water plug to pump on top of 
gravel pack for bentonite seal 

12:00 PM - 1:45 PM - Wait on cement 
1:45 PM - 3:10 PM - Circulate cement from top of bentonite seal 

3:10 
3:30 
4:00 
5:00 

PM -
PM -
PM -
PM -

3:30 
4:00 
5:00 
5:40 

October s, 1994 

PM -
PM -
PM -
PM -

WQSP # 6 TO 616.6 

to surface 
Pull trimmie line 
Rig down and move to WQSP # 4 
Rig up and line pit on WQSP # 4 
WQSP # 4 to carlsbad 

1:00 PM - - Arrived on location, set up and grease unit 
Change out bailers and go in the hole 

1:45 PM - - Fluid level @ 174' due to mud left inside 
casing 

1:45 PM - 4:00 PM - Bailed on well to develop, remove mud and 
fines, made 33 trips with bailer, retrieving 
335 gallons of fluid. Shut down for the day, 
returned to carlsbad 



WEST TEXAS WATER WELL SERVICE 

October 6, 

WQSP # 6 

Unit # 2 

6:45 AM -
6:55 AM -
6:55 AM -

10:00 AM-

10:45 AM-
11:45 AM 

12:00 PM -
12:10 PM -

3:35 PM -

october 7, 

WOSP # 6 

Unit # 2 

1994 

1.0:00 AM 

10:45 AM 

11:45 AM 
12:00 PM 

12:10 PM 
3:35 PM 
4:45 PM 

1994 

- Arrive at location, check unit and prepare 
to bail 

- Start bailing, water level recovered to 
417' overnight 

- continued bailing well to develop. Bailed 
water level to 605' in 3l trips, recovering 
315 gallons of fluid. Let well set for 10 
minutes, fluid level recovered 5 1/2 ' 

- Made 5 more runs with bailer, shut down 
operations to go and get water truck 

- WQSP # 6 to WQSP # 4 to get water truck 
Dump 20 bbls of fresh water to help break
down mud in form & further develop well 

- Rig up unit to start bailing again 
- Bailed on well - water level 585' 
- Work on hydraulic pump on unit & shut down 

for the day 

7:30AM - 7:45 AM -Arrive on location, set up unit & prepare 
to bail 

7:45 AM - 8:00 AM - started bailing well - water level @ 413' 
made 5 trips with bailer~ laid bailer 
down and prepared to run pump 

8:00 AM - 9:50 AM - Ran 1 1/2 HP 5 GPM to further develop well, 
ran air line provided by Ron to determine 
fluid level, since well is a marginal 

9:50 AM -

10:30 AM -
10:47 AM -
12:00 PM -
12:12 PM -
1:47 PM -
1:51 PM -
3:00 PM -
3:08 PM -
3:15 PM -

10:30 AM 
producer 

- Rig up test equipment, hook up generator to 
run pump 

- Start pumping well, meter reading 019393, 
pumping 7.5 GPM 

- stop pumping to let well recover 
- Start pump @ 6 GPM with 23# back pressure 
- Stop pump, pressure drop to O# 
- Start pump @ 6 GPM 23# 
- stop pump 
- Start pump @ 6 GPM 22# 
- Stop pump had 4# 
- Shut down operations 



WEST TEXAS WATER WELL SERVICE 

October 10, 1994 

Unit # 2 

8::30 AM- Arrive @ WQSP # 6, rig up on well to lower 
pump 10'; top of pump set @ 598'. Airline 
99#, swl 364.3' 

8:47 AM- - Start pump wjgate valve open - well pumping 
7.5 gpm 

8:52 AM- - Airline pressure 80#, back pressure 20#, 
7.5 gpm, pumping level 408.2' 

8:56 AM- - Increased back pressure to 60#, pumping 
5.75 gpm 

8:58 AM - Airline Back GPM Draw- Pumping 
Pressure Pressure down level 

80# 60# 5.5 94.7' 4.59.1' 
9:00 AM- 48# 60# 5.5 117.8' 4"82.1' 
9:02 AM- 80# 5 
9:04 AM- 42# 80# 5 131.7 I 496' 
9:05 AM- 40# 80# 5 136.3' 500.6' 
9:10 AM- 30# 75#. 4.5 159.4' 
9:15 AM- 23# 100# :3.5 175.6' 
9:20 AM- 18# 97# 3.25 187.1' 539.9' 
9:25 AM- 13# 110# 2.75 198.7' 563' 
9:30 AM- 11# 120# 2 203.3' 567.6' 
9:35 AM- 10# 130# 1.25 205.6' 569.9' 
9:40 AM- 9# 130# 1.25 207.9' 572.2' 
9:45 AM- 8# 129# 1.25 210.2' 574.5' 
9:50 AM- 8# 135# 1 210.2' 574.5' 
9:55 AM- 7# 135# .75 212.5' 576.8' 

10:00 AM- 6# 135# .75 214.8' 579.1' 
10:05 AM- 6# 135# .75 214.8' 579.1' 
10:10 AM- 5# 135# .75 217.1' 581.4, 
10:20 AM- 5# 135# .75 217.1' 581.4' 
10:30 AM- 5# 135# .75 217.1' 581.4, 
10:40 AM- <5# 135# .75 217.1' 581. 4' 
10:50 AM- <5# 140# .so 217.1' 581.4' 
11:00 AM- <5# 140# .50 217.1' 581.4' 
11:15 AM- <5# 140# .50+ 217.1' 581.4, 
11:30 AM- 5# 140# .50+ 217.1' 581.4, 

Shut pump off and started recovery test of well 



WEST TEXAS WATER WELL SERVICE 

October 10, 1994 

11:30 AM -
11:31 AM -
11:32 AM -
11:33 AM -
11:34 AM -
11:35 AM -
11:40 AM -
11:45 AM -
11:50 AM -
11:55 AM -
12:00 PM -
12:10 PM -
12:20 PM -
12:30 PM -
12:45 PM -

1:00 PM -
1:30 PM -
2:30 PM -
3:30 PM -

10-11-94 
6:30 AM -
7:30 AM -

October 12, 1994 

unit @ 2 

5# 
5# 
5#+ 
5#+ 
5#+ 
6# 
6#+ 
7.5# 
8# 
10# 
10# 
12# 
14# 
17# 
20# 
23# 
29# 
38# 
46# 

90# 
92# 

8:30 AM - Arrived on WQSP # 6, rig up pulling unit 
to pull test pump 

9:00 AM - 11:00 AM - Pulled test pump and moved to WQSP # 4 
11:00 AM - 1:30 PM - Rigged up and waited on cement 

1:30 PM - 4:00 PM - Bailed on well to develop and clean up 
any fines left by gravel pack TO 800' 
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WQSP#6a 



Section 29. T22S, R31E 

_CQ) 
WQSP#6A 
1653' FSL 
1395 · n~L 

29 
\1QSP#6 
1626' FSL 
1461' FWL 

Location of WQSP #6a 

N 

~,JQSP#5 

330' FSL 
340 I FEL 

0 



Location: 

Elevation: 
(Top of Casing) 

Cuttings Description: 

Drilling Contractor: 

Drilling Record 

Stratigraphic Unit 

WQSP#6a 
Condensed Well Summary 

Section 29, T22S, R31E 
1653 ft from the south line 
1395 ft from the west line 

3364.7 ft above mean sea level 

M.L. Martin 

West Texas Water Well Service 
3432 W. University, Odessa, Texas 79764 
(915) 381-2687 phone (915) 381~7853 fax 

Date: October 28, to November 1, 1994 
Bottom of hole: 225 ft below land surface 
Cored interval: 160ft to 220ft 

Cuttings: every 20ft 

WQSP#6a 
Stratigraphic Summary 

Depth Interval Natural 
Gamma Log (feet) 

Core 
Description 

Surficial Deposits/Santa Rosa 0-35 

Dewey Lake Redbeds (partial) 35-220 160-220 



WQSP#6a 
CUTTINGS DESCRIPTION 

(see WQSl> 6) 



WQSP#6a 
DEWEY LAKE FORMATION 

CORE DESCRIPTION 



PAGE._1.~....-_ WIPP CORE·LOG INVENTORY INTERA 
OF 5 

FORM 1 

BOREHOLE: -----lW!...!..li!!IQ.¥S!-P#6~aL----- DIA.: ___ 4..._'_' ---- LOG BY: _ _.....J....,BD...__ __ _...:::;.., 

LOCATION: ___ ..~.N~E--"1..._14~S~W1..1!,.:.;/4~S=ect~io....,n._.2 .... 9'-T._.2_2=S...,Ru;3::..1...,E=-----

ORIENTATION: __ V.Le~rt~i~ca:ui_..D~o~w:;.:..n:...-___________ _ 

DATE: 10/31/94 
DRILL DATE: 10/31/94 

DRILLER: _ __,_,R=on .... n=ie~K=ei!.!;!.th.!...-
COORDINATES: _ _.:..1611Q5;QI3:.._' l-:FS~L---:1UII:3~95"'' ..... fW........,L.__ _______ _ 

ELEVATION: ____ ~3~3Q6~4~.7~f~ee~t~a~m~s~l ________________ __ 

DRILL METHOD(S): _AL.!.iu...r..:..lR~ot~a~ry"---------------

R G F 
R 

Ttmel u Depth % e "' date N feet 
e 

DESCRIPTION 0 T 
u 

/~0.() : 

DRILL: Gardner Denver 1500 

DRILL CO.: West Texas Water 
Well Service 

REMARKS 

10/gt 
~ -

160.0- 191.0 ft: light to dark red-brown Dewey Lake 1- -
~ -

10:PP 1- - siltstone with numerous green-gray reduction Formation 
~ 

spots varying in size and frequency. Spots ~ -
~ - occur randomly and in bands - the majority are -- ,p - 1-2 mm in diameter some form lenses up to 2 • - - em. In frequent, thin randomly onented -- gypsum-filled fractures, clay lenses occur from • -
1- - 180.6-181.2 ft and some coarser grained 1- -
1- - (sandy) intervals. A broken, rubbly, silty 1- -
1- f. - interval occurs from 186.0-188.1 ft underlain r-J{, .0-
~ - by more competent siltstone. Unit has - -
1- - frequent horizontal fractures along bedding 1- -.. - planes. At base of unit there is 2.5 ft of core - . -- - loss. ~ -.. .d • .. .. -.. .. - -.. .. 
- .. - -... -
1- -
~ -t·Jt,l.o : 
1- -.. -
~ -
1- -
1- -
1- -
1- -.. -
~1 ?z7.o • 
1- -
~ -- -- -- -
r- -1- -

= 1-
1- !1'.1.o • 

..... 
"'~ 

"" 
"' 
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WIPP CORE-LOG INVENTORY INTERA 

FORM 1400 

BOREHOLE: -----"W~O,.,.S_P#6~"""a.___ ___ DIA.: ___ 4_,_" ___ _ LOG BY: --=JB=D,.__ __ _ 

LOCATION: ___ .N~..=E....,1"""'/4....,S:..:Wu....~.:1/~4~S~e:;,:ct=jo ..... n.~..:2=-=9._T""""2to::2...,S<;...IR->.:3"'"1u.E,___ ___ _ DATE: 10/31/94 
DRILL DATE: 10/31/94 

ORIENTATION: ---=-V~ertu:i..,..;ca=.~I-.~~D~o!:,:;wn~-------------
DRILLER: _ _,R->.:o'"-'-n!l.!n~ie~K~e:.uithu...-

COORDINATES: _--.:.:16~5~3:-l' F'-'S~L----~.1.¥.39=5'-r..!..FW.&..!.l::IL..__ ______ _ 
DRILL: Gardner Qenver 1500 

ELEVATION: ____ ~3~36~4~.7~f~e~et~a~m~s~t _________________ __ 
DRILL CO.: WestTexasWater 

DRILL METHOD(S): _.Aui~r~R~ot==a.I.J!rv ____________ _ 

Timet 
date 

R 
U Depth % 
N feet 

11--')-/---+--t-~ 711·0 
1~51 .. -- -- -I ~ : 

~ I f'"f.(i : - . - . ... - ·-- . . -
~ -
~ 

Et:rt ·" .. 
~ -... .. -- -- . ... --- . 
: li'(·~ : -
~ . 
~ 

~ -~ 
~ -
!- -.. -:lfd .4 : .. -.. --- -- --
: l.fz,o : - . -- -. 
1- • -... 

G 
e 
0 

F 
R 

• c 
T 
u 
R 
E 

DESCRIPTION 

160.0- 191.0 ft: light to dark red-brown 
siltstone with numerous green-gray reduction 
spots varying in size and frequency. Spots 
occur randomly and in bands - the majority are 
1-2 mm in diameter some form lenses up to 2 
em. In frequent, thin randomly oriented 
gypsum-filled fractures, clay lenses occur from 
180.6-181.2 ft and some coarser grained 
(sandy) intervals. A broken, rubbly, silty 
interval occurs from 186.0-188.1 ft underlain 
by more competent siltstone. Unit has 
frequent horizontal fractures along bedding 
planes. At base of unit there is 2.5 ft of core 
loss. 

Well Service 

REMARKS 

Dewey Lake 
Formation 

!- -~=========~==============================================~ '".t(ft' • 



WIPP CORE-LOG INVENTORY INTERA PAGE.-13~-
0F 5 

FORM~~ 

BOREHOLE: __ ___..:Wu..::~~O""'S.,~...P#6~a=----- DIA.: 4" LOG BY: _ __.._.JB...,tiD~----=A~ 

LOCATION: ___ ....:,.N;:.t~Eo:..J1~/4;:;,.S¥,W:...:...l.1wi4~So=;,:euc~ti~onu..-.29¥-.!..T.22..-::S&-:....:~R:z.3.u1 E=------

ORIENTATION: --..LY:::::.Jert~i~cawi...~:P~o::..!:wn!U.!-____________ _ 

DATE: 10/31/94 
DRILL DATE: 10/31/94 

DRILLER: _ _......Rox.~nwn""jellr...L.lK~eir.uthL-. 
COORDINATES: ---l..:16.c.5~3......~' F...:=.St.~oL.___-.!..:13o:.li9~5:....J' EW~...._L _______ _ 

DRILL: Gardner Denver 1500 
ELEVATION: ___ ~3~3~6~4~.7~f~ee~t~awm~s~l _______________ ___ 

DRILL CO.: WestiexasWater 
DRILL METHOD(S): _AU,!.!.,.ir..!.lRIXot:.!ilai.Ury~------------- Well Service 

R G F 
R 

Time/ u Depth % e " date N feet 
c 

DESCRIPTION REMARKS 0 T 
u 

lff.P 
R 
E 

i- - 160.0- 191.0 ft: light to dark red-brown - - Dewey Lake 
!-' -!-' - siltstone with numerous green-gray reduction Formation 
foo -.... spots varying in size and frequency. Spots ... - occur randomly and in bands - the majority are - -... t&t . - 1-2 mm in diameter some form lenses up to 2 _, .~ -- - em. In frequent, thin randomly oriented 2. 5' of core loss - -... - gypsum-filled fractures, clay lenses occur from ·""''III i- -

I ... - 180.6-181.2 ft and some coarser grained ... .. ...-... 
(sandy) intervals. A broken, rubbly, silty !-' -- - interval occurs from I 86.0-188. 1 ft underlain •Iff·~ . 

r - by more competent siltstone. Unit has - -i-' - frequent horizontal fractures along bedding !-' .. 
i-' .. 

planes. At base of unit there is 2.5 ft of core - . .. - ... loss. -
JD#I - - '· 

:/90.0 .. -- . 
ij/:4"0 foo .. ... -
''~/11 - -- - 191.0- 192.6 ft: crumbly, highly fractured red-f- .. 

i-' .. brown siltstone with reduction spots (gray-z.:JS ~-19./.Q : 
: - green) and some gray-green clay lenses. 

i.t ~ --
f- .. 
1- - 192.6-205.6 ft: see next page. ... .. - -• IPf.o : ... .. - -: .. 
1- -
!- - .. - -
t- -
!- I#/.,.~ : 



PAGE,_4...____ WIPP CORE-LOG INVENTORY INTERA 
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FORM 1400 

BOREHOLE: __ ___.W:.z.Q~SP#6~!.!:!a.__ ___ DIA.: ___ 4.:.."---- LOG BY: -~JB~D=------

LOCATION: ---....!N~E ... 1u../4~S:.t.WL.1u../4~S::=:e~ctw:io~nu2...,.9:....Tu2:e2.:.S:..~R~3~1uoE.__ ___ _ DATE: 10/31/94 
DRILL DATE: 10/31/94 

ORIENTATION: __ V.ll.e:=.~rtwi:.cca.ul....!oD'-looi:.!.lwwn~...-___________ _ 
DRILLER: _....!R..:..lo~n!.!.J.mLS!·e..L.K~e:withl..!..-

COORDINATES: _-.~.:16::.==5"""3'-~.F~S'-~~~L~__..,13...,.9'""'5_.' fW_._...,L _______ _ 
DRILL: Gardner Denver 1500 

ELEVATION: ______ 3~36~4~.7~f~e~et~a~m~s~l _________________ __ 

DRILL METHOD(S): 

R 
Time/ u Depth 
date N feet 

E J'/il.o ~ 

~ J 
·J'ff.P : - -r- -r- .. 
r- .. 
r- .. 
!- • 
~ ~ 
!- • 
: .t¢·a . 
! : 
- .. - -- .. - . .. r- .. 
""' .. r- .. 
r-,/~./-~ : 
i- .. r- .. 
r- -f- .. .. .. 
r- .. 
""' -r- -
~·.t~.f.o .. 
r- -- .. ... .. 
!- .. 
~ 
!- .. 
f- -r- -r- • -
~14/,.o : 
r- .. 
f- .. 
i- .. ... .. 
... -- -
~ -
I JCs'·C 1 

Air Rotary 

G f 
R 

% e A 
c 

0 T 
u 
R 
E 

DRILL CO.: West Texas water 
Well Service 

DESCRIPTION REMARKS 

192.6-205.6 ft: Competent dark red-brown 
siltstone with coarsely crystalline anhydrite 
occurring in 1-2 mm horizontal bands along 
bedding planes. Numerous reduction spots ( 1-
2 mm, up to 0.5 em) in varying frequency, 
isolated and in bands. Thin (1-2 mm) 
randomly oriented gypsum-healed fractures. 
Siltstone is coarser grained and appears more 
porous along bedding planes. Clayey, rubbly 
intervals occur from 203.2-203.4 ft and 
205-205.6 ft. 

205.6- 220.0 ft: see next page. 

Dewey Lake 
Fonnation 
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WIPP CORE-LOG INVENTORY 

BOREHOLE: __ _,!Wut.Q~SP#61.....!!::::!Ea!....---- DIA.: __ ___.4_" ----

LOCATION: ___ ....!,;NU!Eo...!1~/4t...:S!I!!.:Wr...1.-L1/t.,;:l4'-'S=e=c=tio=n.....,2o:..:9~T2,..2..,.S..._._,R3:=<..1uE ____ _ 

ORIENTATION: __ V~e¥.1.rt~icax:=~...l.liOD:.:::own.2.L:. ___________ _ 

COORDINATES: _---J.,;16:::.~5g3:....' F!.....:S=..~L._____,1=3=95,._'_,_fW..LL.l:L..__ _______ _ 

ELEVATION: ____ ~3~3~6~4.~?~ffi~e~t~a~m=s~l ____________ ___ 

DRILL METHOD{S): ........!::JAi!.!..ir...~..R~o~ta!!..rvJ.....-____________ _ 

R 
Tmel U 
date N 

Depth 
feet 

G 
% e 

0 DESCRIPTION 

DATE: 10/31/94 
DRILL DATE: 10/31/94 

DRILLER: _.....~R~ot.!.;n!l.!.n!..lo!ie~K~e:ll!ith!..!..-

DRILL: Gardner Denver 1500 

DRILL CO.: WestiexasWater 
Wefl Service 

REMARKS 

205.6-220.0 ft: competent light-red-brown 
siltstone with very prominent, frequent, 
selenite bands, veins, and stringers. Prominent 
gray-green reduction bands and lenses. Unit 
has thin, wavy bedding. 

Dewey Lake 
Formation 

• 



WQSP#6a 
HOLE HISTORY 



WIPP Project 
WQSP#6a 
Eddy CoWlty, New Mexico 

October 28-31, 1994 

225 t 

152' 

24.2' 

WEST TEXAS WATER WELL SERVICE 
RIG#IS 

2.5 FT EXTENSION WITH LOCKABLE CAP TO 
PROTECT WEll CASING 

10.75 X0.375 WAll SURFACE CASING 
CEMENTED IN A 15" HOLE 

s• O.D. X0.280 WALL BLANK FIBERGLASS CASING 

CEMENT SLURRYMIXFROM 152FT TO 1FT 
1 FTBELOWSURFACE 
SLURRY IS 7 GALLONS WATER TO 1 CU FT 
PORTLAND-ASTM CISl0-92 

BENTONITE SEAL FROM 172 TO 152FT 

SAND PACK FROM 175 TO 172FT 

8/l6BRADY GRAVELFROM225 TO 175FT 

25FT OF 5" O.D. FIBERGLASS 0.020 SLOT SCREEN 

CENTRALIZERS LOCATED AT BOTTOM OF SCREEN, 
TOP OF SCREEN, AND AT 60FT INTERVALS TO 
SURFACE 

to• OF BLANK s• O.D. CASING 



WEST TEXAS WATER WELL SERVICE 

October 28, 1994 

WQSP # 6A 

6:00 AM- 6:40 AM- Carlsbad to WQSP # 3 
6:40 AM- 6:50 AM- Check fluid levels 
6:50 AM- 8:00 AM - Rig down on WQSP # 3 
8:00 AM- 9:30 AM - Work on rig 
9:30 AM- 10:10 AM- Rig up on WQSP # 6A 

10:10 AM- 11:30 AM - Drill 9 7/8" hole from 25' - 130' 
11:30 AM- 12:00 PM - Shut down and secure rig for weekend 
12:00 AM- 2:30 PM - WQSP # 6A to odessa 

october 31, 1994 

WOSP # 6A 

5:40 AM -
7:35 AM -
7:50 AM -
8:00 AM -
8:15 AM -
8:40 AM -
9:00 AM -

10:15 AM -
11:10 AM -
11:50 AM -
12:05 PM -
12:35 PM -
1:20 PM -

2:00 PM -
2:30 PM -

3:35 PM-
3:55 PM -

7:35 AM - Odessa to WQSP # 6A 
7:50 AM - Check fluid levels 
8:00 AM - Trip pipe in hole 
8:15 AM -Wait on Mary and Ray 
8:40 AM - Drill 9 7/8" hole from 130' - 160' 
9:00 AM - Trip pipe out of hole & prepare to core 

10:15 AM - Rig up core barrel, trip in hole wjcore 
assembly 

11:10 AM - Core from 160' - 191' 
11:50 AM - Pull core 
12:05 PM - Pick up 2nd inner barrel 
12:35 PM - Trip in hole with core barrel assembly 
1:20 PM - Coring from 191' - 220' 
2:00 PM - Trip out of hole and break down core 

barrel 
2:30 PM - Pump out core 
3:35 PM - Break down core barrel assembly and load on 

trailer 
3:55 PM - Service rig and shut down for the day 
4:00 PM - WQSP # 6A to carlsbad 



. --------- ------

WEST TEXAS WATER WELL SERVICE 

November 1, 1994 

WOSP # 6A 

5:50 
6:30 
7:00 
8:20 
9:55 

10:55 

AM
AM
AM
AM
AM
AM-

6:30 
7:00 
8:20 
9:55 

10:55 
12:10 

AM - Carlsbad to WQSP # 6A 
AM - Work on rig 
AM - Wait on logging unit 
AM - Run camera 
AM - Run geophysical logs 
PM - Trip pipe back in the hole & ream 8 1/2" 

to 9 7/8" hole from 160' - 225' 
12:10 PM - 12:40 PM 
12:40 PM - 1:05 PM 

1:05 PM - 2:00 PM 

- Trip out of the hole to run casing 
- Run trimmie line 
-Run casing (lO"x5" blank, 29.6' x5" 

2:00 PM -
2:40 PM -
3:10 PM -

4:00 PM-

4:30 PM -

fiberglass pipe with 25' .020 slot, 187' 
of 5" fiberglass blank) 

2:40 PM - Start gravel packing from 
3:10 PM - Mix & pump bentonite seal 
4:00 PM - Cement through 2" trimmie 

surface 

225' - 175' 
175' - 172, 
line from 152' to 

4:30 PM - Clean up grout machine, trimmie line, secure 
rig for the day 

5:15 PM- WQSP # 6A to Carlsbad 

November 2, 1994 

WQSP # 6A 

6:00 AM - 6:40 AM - Carlsbad to WQSP # 6A 
6:40 AM- 11:15 Am -Rig down, pick up on location, secure 

load & depart for Odessa 

Unit # 2 

9:00 AM -
10:00 AM -
10:45 AM -
11:15 AM -
12:10 PM -
12:20 PM -
12:35 PM -

12:50 PM-

1:15 PM -
1:25 PM -
1:45 PM -
2:15 PM -

10:00 AM - Made 20 trips with bailer 
10:45 AM - Run pump in well 6A to develop & test 
11:15 AM - Rig up discharge and hook up to control box 
12:00 PM - Wait on generator 

- Start pump to develop well-pumping 30 GPM 
- Pumping 30 GPM, clear no turbidity 
- Pumping 28 GPM, clear-shut off & surge 6 

times 
- started pumping 30 GPM, water clears up 

within 60 seconds 
- Pumping 28 GPM 
- Pumping 28 GPM 
- Pumping 28 GPM 
- Pumping 28 GPM 



WQSP #6a 
GEOPHYSICAL LOGS 

• 
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Department of Energy 
Carlsbad Field Office 

P 0. Box 3090 
Carlsbad. Ne\v Mexico 88221 

NOV t 8 2011 
Mr. John Kieling. Acting Chief 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Drive East. Building 1 
Santa Fe, New Mexico 87505-6303 

Subject: Comments on the September 29, 2011, Class II Permit Modification Request: 
"Update Ventilation Language, Addition of a Shielded Container, and Revise 
the W!PP Groundwater Detection Monitoring Program Plan" 

Dear Mr. Kieling: 

The purpose of this letter is to provide you with comments on the Class II Permit 
Modification Request "Update Ventilation Language, Addition of a Shielded Container, 
and Revise the WIPP Groundwater Detection Monitoring Program Plan" submitted to 
the New Mexico Environment Department on September 29, 2011. 

We certify under penalty of law that this document and the enclosure were prepared 
under our direction or supervision in accordance with a system designed to assure that 
qualified personnel properly gather and evaluate the information submitted. Based on 
our inquiry of the person or persons who manage the system, or those persons directly 
responsible for gathering the information, the information submitted is, to the best of our 
knowledge and belief, true, accurate, and complete. We are aware that there are 
significant penalties for submitting false information, including the possibility of fine and 
imprisonment for knowing violations. 

If you have any questions. please contact Mrs. Susan McCauslin at 575-234-7349. 

Sincerely, 

~ rd~r-fot 
Edwa::tmianski, Interim Manager 
Department of Energy 

Enclosures (5) 

cc: w/enclosure 
T. Hall, NMED * ED 
CBFO M&RC 
•Eo denotes electronic distribution 

CBFOOESH:S'EM:ANC:1 H356UFC 5486.00 

. '>Latv:14)!)}7ttvc/: /ll)V /f 

M:· Fj. Sharif, Geno/al Manager 
Washington TRU Solutions LLC 



Comments on the September 29, 2011, Class II Permit Modification Request 

Enclosure 1 



Permittees' Comments on the Class 2 PMI<s, "Update Ventilation Language, Addition of a 
Shielded Container, and Re'Vise the \VIPP Ground"Yatcr Detection Monitoring Program 

Plan'' Submitted to the NMED on September 29, 2011 

Cpdute Ventilalimt Language 

I. Th~.: Pcrmitt~cs wish to incluJ~ a definition for a Filled Room. 

··i-i!kd !~·'·>~n·~~~h::!il'. :! !. ·<·111 i11 In l ndr:r:_:r•'Uild 11:!/:!r•'•'U" \\;1·-:~ lli;;r•':<!l! 1111 ;~-.: 

~n,_.,. iii,.· .i ! !1 I'.: rm i tl ': 1 ;-:; 1 l/1.11 ·.,ill ;;., J, >~l::~·.:r r·.:• ·,:i., <.: .. \\ : • I·-:. i ·, '1: .. ~·;1 ~ i~L~t c Illc-1( ... 

The Permittees seek to dari(y that the language proposed in this modification establishes 
minimum ventilation rates fbr any active disposal room that is receiving CH TRU waste 
and any active disposal room that is adjacent to a tilled room only. Ventilation rates for 
other rooms (active RH ·rRU waste disposal rooms not adjacent to a tilled room) arc not 
subject to the same minimum ventilation rJtes. However. such rooms arc subject to the 

· general requirements in the Pennit that invoke the venti!ati<m standards ofthc Mine 
Health and Safety Administration (MSHA). This is protective of human health because 
the MSHA requirements are based on the amount of air needed to accommodate the types 
and quantity of equipment that is operating in an area of a mine. Furthermore. RH TR U 
active disposal rooms arc only subject to negligible quantities ofhazardQUS emissions 
from containers of emplaced waste. An analysis demonstrating that these emissions arc 
negligible \Vas included as Supplement 3 to th~: 2002 RH TRU Waste Permit 
i\ioditication Request. 

3. The Permittees \Vish to include a definition for an Active Disposal Room. 

,, ..:li\ ,· l}i~P~'>JiE•'''!11 .. nh':In· :1 :·"•'111 in :!11 i n,kr::;r·'lllhi i 1.:.-:ll·ci.·u, \\ d~t..: Di··r''~::! 

I ~~i' ::·· -cc:·:i~j,.,; in 1\'1':11;; l':i!'i -1 1i1:1t ,·,,nr::in' ':ll'l'l:!,·,·d I'FI ···. l'-k ~1:1•! i·. !'•'I :! f'ilk! 
1'< ,, \ 11 ~ . 

Sltielded Container.,· 

4. In order to clarify that RH TRU waste managed in the shielded container is not subject to 
some of the same management conditions for RH TR U waste managed in canisters. 
several modilications to the text are necessary. These arc in Attachment Al. Section 
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;\ J -I C( 1 }. Page A !-9 of RO. lines 26 to 30 and Page A 1-l 0 or 80 lines 25 to 27. The 
t()]]owing changes arc proposed as rart of the shielded container rnodilication. 

RH TRL' Jfh·ed Waste 

Tl1e R ll TR { · mi.v,·d waste· is haNdled ttilll ;tm·r:cl in l i he Rfl Complex 
(lthe WHB Unit 1rh{ch compn:~es the.frJI/owing locmions: Rfl Bay 
(/ 2.55lji2 (/.166m~)}. !he Cask Un!oadi11g Room ( 381ji-' (36m::)). 
the Hot Cell { 1.8-Jlfi: ( r! m:)l. the Transfer Cell {1,/JOJ.ft:: r93 m1JJ 
(Figures A l-17a, band c). and the F'acility Cask Loading Room (1.015 
1{::(/i'lm-'JJ(Fiaun: ·ll-l~dJ \·; ... ·.: .. : .. ,, .. _"' ,., .... ,,.,, ,.,, ... : 

• ' "" • ..~ • • • . .•• t ...• : .. :.: ... :. J { ' • ! ''. . .I t •• ~ •• :.: ••• : •••••.. !' .. '. 

i/i_C ~'...'// ('<".il}i;''lt_'.\' tJ.' ;/;J.: ... Ji i//,' ____ .\·,-;;,·/l/('t/ ,·1 1li/t:.'i/, .1'\. ... ~.t-//, _,",;~ ..... '1'/,Jr~·,(}llliU. 

(~_i j /:u":.· '~(r,::t.· ;: ·/: (: '·lii: 

F:i;/lowing is a description f~j'nu~jor pieces olequipmenttha! are 
used to manage RH TRU mixed waste ':• 'I :17.,\h ·, .:,;), "'il,fiit':-, in the 
JVH/3 Unit. A sunmw1:v of' the equipment capm:ities. as required by 
:!0.-J. 1.500 N.\!AC. is included in Table Al-3. 

5. r\ qut:stion was raised by a stakeholder regarding the overpacking of shie!dct.l containers 
should the container integrity be such that overpacking is necessary upon arrival at the 
\VIPP facility. Shielded containers which require overpacking will be managed as any 
other CH TRU waste requiring overpacking. Overpacking of Shielded Containers is 
addn.:ssed in Penn it Attachment A. Section A 1-1 d( 4). llandling RH TR U Mixed Waste in 
Shidtkd Containers. 

Rel'ise tlte 11''/PP Groundwater IJetectimt Monitorim: Program Plan 

6. Revised ·rablc L-5. Page B-68. to correct table values so they match the values in the 
tigurcs. Some editorial changes. such as rounding or numbers. \Vere also made. 
Corrections are highlighted in yellow. 

7. Editorial correction to delete the word ··<-:tt~~::;l'"IL'tf'' fi·om the title of'Table I.A> in the 
Table of Contents. PMR p;1ge B-12. as it is not in the title oftbe associated table. 

X. Editorial change to Figure L-4, Generali=ed Stratigraphic Cross Sec/ion :lbm•e Bell 
Canyon Formation at JVJPP Site. t0 apply the correct color of sand and sandstone to the 
surficial deposits on the illustration. 

9. Editorial change to Figure L-5. Culebra Freshwarer-flead Potenliometric Swface. to add 
a legend item to identify the green dots on the potentiometric map as observation wells. 

I 0. Editorial change to delete the acronym "WQSP'" from the title of Figure L-6. Detectio/1 
.\fonitoring: Well Locations. 

Page 2 of2 



Comments on the September 29, 2011, Class II Permit Modification Request 

Enclosure 2 



N~~t; 
{tiQIJIC) 

WQSP~1 

f:Ju~Hl! 1~~ 

DATE 
PBlt,LI;Q 

§Y.IJten]~(;r~ 
P.nd lhrouu11 
J6, 1C.(L\ 
,~ v~ 1 ~-:•rl 

Jablc_L-5 
Dg ~ilru~L<:; QH~ tr IJJ;li Q!lJ g Uh g §L~ .. G ule llra D c tee tip n~~gn ito J iruLWe ll§. 

TQIAL 
p!:e_fti 

f~gt (m!l!!lJ!!} 
Q~ 

/371:?25) i 

-----,-··-------

DEPTH · feel meters h s feet (meters b s 1 
INTO 1::0~ INTERVAL 

DRILLING DEPTHS~ CA§U:iCi 

ME~!'c~QS WJT!-lAI~ gORING_ p~;p:nto~ .SL~~-~ED ~~~~:~:L~ 
{motors) .C~§.ING SCREEN ·--- --

.19 (b) I \'l85.()a 
(2121) 

§86,titg 737. 
121;;11o 
2?.4,6) 

702to 727 I 640 to 1;)51 nr (22~1.6) 1 ~ 1-1 to n;u (w;. t9~Qt)) 
Gqlto nz 

(lQ§Jo 224,6) 

CULEBRA 
fNTEB\i£ 

!QQU!!!~t.QI§) 
QD!i 

69Q to 7.?-.'f 
(2q!q 42U 

- -·+ --1 - ··--!· - ··--·---!--.. --·- ... ,, __ , .. ·--

/<J3Jo846 \ {!10,4 to 834 
(2!12 io 25B) {};33,7, (:!4/Jo 

WOSPo2 
f:lg ur <i::c s 

WQSf>:~ 
flgur~ LO 

C.::.::.:.l·.fnn-.h.-_.,.;:, ScJJte! .. u,.,, ,., 
anu lllrouyll 
g l~Q4 .. 

pctog~r 201 
;md \l!Ivunll 
46. ~~~H 

W. QSP:!I. I Octu~tr 5 and 
Figuw L·lO through 10. 

!Hti(~P.JJD l lJ.•J (JJl I §00 (2.~Al 

aeo i2'l'9 p.JJ 
§~:~·!lQJ25 

·HHU 

tJOO (2•1·1) 8..2 (2.8) 7~10 (22.6) 

g{jQ lU tj.!Q_ 
(2•14l_q 258) 846 (2p8j 

~3~JQ8.7P. 
(f54JQ266) 

880 (268) 

i'·I0.5"1U 708 
(2265.7 to !HlQ i24'D 

l311lQ ~~~ 
Q47Jo 25§) 

844 \O UGQ 
(~SlJg ;:i)~J 

7\JQ to JU3 
if~1 !Q;242) 

entq{l~o 
(252 lg_;!5j) 

U30 to 880 
(2$~ I~ ~6B) 

254) 

!l1141o 870 
(i5ij9 i~~l 

2.1}) ' J£11Lt 
/64 to /UlJ 1/52. to 75~:) /55 to 800 

,. . . . (233 to 2•11} (~0 to ~30) (23Q to f14) 
I ' 1 I -,:;~:_j_, ____ ~_ ' ----1 "'='··'' l 

765 to T01 
790,!}(233JO 

~lll 

WOSP·5 I Octoper 12ftn\J 
figure l-11 \hr 0 \olilll I fi..f!.. j 681 '2oa1· . . ·· J<JD4; - - <_d_ 

fjept~mbcr 26 
WOS.Pc6 . lll.uoug. h UflQ ,.\.11ti.g61 /( Hl 
Buure LJ2, OGtobtJt 3. l.9) 

J8~l·1 

§,_§ 7 (;2) 

9,7 10j3) 

Q.·l§illJD I ~H{)JQ 67g 
6~Q§). !J06fl.JQ 209) 

aG75G8 to 
36/11? 1 

I 61/(~~l~ 173 
!oj!38) 

B-68 

lli'll (20!:!) 

§;16.()§11 
(HJ8) 

645 to 67i I 623 to 626 
1 19(\Q 2Q~l LlQQ tgJ()U 

581 to 606 I 561 to 570 
(I /"7JQ 18Q) ( 1(J to 1_73./) 

1)26Jg 681 

< JP.JtvZQaJ 

5/QJo Gl6.G 
G f7t17fttQ 

168) 

G•itl to 6 7;1.4 
(lD~\9 ~g§;~l 

!i82to 607 
906,~ (17{tq 

1{3$) 



Comments on the September 29,2011, Class II Permit Modification Request 
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Mr. John Kieling, Acting Chief 
Hazardous Waste Bureau 

Department of Energy 
Carlsbad Field Office 

P. 0. Box 3090 
Carlsbad. New Mexico 88221 

NOV 2 f 2011 

New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, New Mexico 87505-6303 

Subject: Notification of Public Notice and Fact Sheets to the Waste Isolation Pilot Plant 
Mailing List- Permit Number NM4890139088-TSDF 

Dear Mr. Kieling: 

The purpose of this letter is to provide the New Mexico Environment Department with 
the information identified in 20.4.1.900 New Mexico Administrative Code (NMAC) 
incorporating 40 CFR 270.42(b)(2) regarding the Class 2 permit modification request 
entitled Update Ventilation Language, Addition of a Shielded Container, and Revise the 
WIPP Groundwater Detection Monitoring Program Plan. The information the 
Permittees mailed and published is included in Enclosures 1 and 2 and is summarized 
below: 

Enclosure 1 
• Public Notice for a Class 2 PMR entitled, "Public Information Meetings On a 

Requested Modification to the Hazardous Waste Facility Permit for the Waste 
Isolation Pilot Plant" 

• Fact Sheet for a Class 2 PMR entitled, "Department of Energy Proposes 
Modification to Hazardous Waste Facility Permit" 

Enclosure 2 (Evidence of the mailing and publication including) 
• Copy of the Public Notice from the Albuquerque Journal 
• Copy of the Public Notice from the Carlsbad Current-Argus 
• Copy of the receipt from Mail Service Center, indicating a mail out to the WIPP 

Facility Mailing List 

We certify under penalty of law that this document and the enclosure were prepared 
under our direction or supervision in accordance with a system designed to assure that 
qualified personnel properly gather and evaluate the information submitted. Based on 
our inquiry of the person or persons who manage the system, or those persons directly 
responsible for gathering the information, the information submitted is, to the best of our 
knowledge and belief, true, accurate, and complete, We are aware that there are 
significant penalties for submitting false information, including the possibility of fine and 
imprisonment for knowing violations. 

CEFO:OESH;SEM:ANC:11-1355:UFC 5822.00 



Mr. John Kieling -2- NOV 2 1 2011 

If you have questions regarding this submittal, please contact Ms. Susan McCauslin at 
(575) 234-7349. 

Ed Ziemianski, Interim Manager 
Carlsbad Field Office 

cc: w/enclosure 
J. Davis, NMED *ED 
C. Walker, Trinity Engineering ED 
CBFOM&RC 
*ED denotes electronic distribution 

CBFO:OESH:SEM:ANC:11-1355:UFC 5822.00 

Sincerely 

. . Sharif, Ge ral Manager 
shington TRU Solutions LLC 



Enclosure 1 

• Public Notice for a Class 2 PMR entitled, "Public Information Meetings On a Requested 
Modification to the Hazardous Waste Facility Permit for the Waste Isolation Pilot Plant" 

• Fact Sheet for a Class 2 PMR entitled, "Department of Energy Proposes Modification to 
Hazardous Waste Facility Permit" 



PUBLIC INFORMATION MEETINGS 

On a Requested Modification to the 
Hazardous Waste Facility Permit for the 
Waste Isolation Pilot Plant 

WHO: 

'WHAT: 

WHEN: 

'WHERE: 

WHY: 

HOW: 

COMMENTS: 

U.S. Department of Energy (DOE) Carlsbad Field Office and Washington TRU Solutions LLC (WTS) 

DOE and WTS will conduct public meetings to provide information on the following permit modification 
request to the WIPP Hazardous Waste Facility Permit. 

Tuesday, October 25, 2011 
5-6 p.m. 
Skeen-Whitlock Building 
4021 NatiOnal Parks Highway 
Cartsbad,NewMex~o 

Thursday, October 27, 2011 
2- 4 p.m. & 6- 8 p.m. 
Courtyard by Marriott 
3347 Cerrillos Road 
Santa Fe, New Mexico 

On September 30, 2011, DOE submitted three Class 2 permit modification requests to the New 
Mexico Environment Department (NMED). The permit modification requests propose to: 

1. Revise the WIPP Groundwater Detection Monitoring Program Plan 
This modification request is being submitted in accordanCe with the Groundwater Permit 
Modification Work Plan as approved by NMED on August 5, 2011. The requested change updates 
the WIPP Groundwater Monitoring Plan and clarifies Permit language. 

2. Update Ventilation Language 
The proposed changes will reduce the risk to workers in the underground by allowing them to use 
the shortest travel path to access ventilation control points thereby minimizing the time spent in the 
disposal area exhaust air stream. Additionally, it proposes to change a 7-0ay notification to annual 
reporting when the Permittees fail to achieve the required ventilation rates. 

3. Add a gamma-4hlelded contalnerfor use at WIPP 
This request is to add an additional container to the list of approved containers for disposal at 
WIPP. The container will allow the Permittees to handle waste that is packaged in a gamma
shielded container. 

To obtain additional information about this permit modification request, contact Mr. Bobby St. John, 
WTS, at 1-SQ0-336-9477. The permit modification is also available on the WIPP web site at 
htt:p:Jtwww.wipp.energy.gov and at the WIPP Information Center, Skeen-Whitlock Building, 4021 
National Parks Highway, Carlsbad, N.M. A copy of the requested permit modification also may be 
obtained from NMED at the address listed b~=>,lt)IAI. 

Written comments for the record must be sent to the NMED contact person at the address below and 
received no later than 5 p.m. on December 5, 2011: 

Mr. Tim HaJI 
New Mexico Environment Department 
2905 Rodeo Parle: Drive East, Building 1 
Santa Fe, N.M. 87505 
Phone: 505-476~049 
Fax: 505-476-6060 
E-mail: timothy.hall@state.nm.us 

The Permittees' compliance history during the life of the permit being modified is available from 
·QUESTIONS: Mr. Hall at the New Mexico Environment Department. 

Any questions or comments to the Permitees regarding this permit modiftcation may be sent to 
Mr. Bobby St. John, P.O. Box 2078, Cartsbad, N.M. 88221, no later than November28, 2011. 

WIPP Permit Community Relations Plan 

On-line: http://www.wipp.energy.gov e-mail: communilyrelations@wipp. ws toll-free: 1-866-271-9640 



October 5, 2011 

Fact Sheet 

DOE Proposes Modification 
To Hazardous Waste Facility Permit 

Changes to the WIPP Hazardous Waste Facility Permit 

Background The U.S. Department of Energy Carlsbad Field Office (DOE) and Washington TRU 

Solutions LLC (WTS) submitted three Class 2 permit modification requests to the New 

Mexico Environment Department (NMED) to change the Waste Isolation Pilot Plant 

(WIPP) Hazardous Waste Facility Pennit (Permit). The NMED issued the Pennit (Permit 

Number: NM4890139088-TSDF) in November 201 0. 

What is 
Proposed? 

The proposed modifications submitted to NMED on September 30, 2011, are: 

1. Revise the WIPP Groundwater Detection Monitoring Program Plan 

2. Update Ventilation Language 

3. Addition of a Shielded Container 

Revise the WIPP Groundwater Detection Monitoring Program Plan 

This modification request is being submitted in accordance with the Groundwater 
Permit Modification Work Plan approved by NMED on August 5, 2011. The 
requested changes update the WIPP Groundwater Monitoring Plan and clarify 
Permit language. 

The changes include: 

• Revising specific elements of the permit to eliminate sources of confusion 

• Identify wells that are used for specific types of measurements 

• Clarify the need for and use of various procedures for both field and non-field 

work 

• Remove Total Organic Halogen as a parameter for measurements 

• Various editorial changes to update infonnation 

• Clarify sampling requirements 

• Change frequency of groundwater sampling from semi-annual to annual 

• Change frequency of reporting water level values from monthly to semi-annually 

• Specify the methodology employed to generate the annual map indicating the rate 

and direction of groundwater flow 



Comments 

Update Ventilation Language 

This modification increases the safety of workers when it is necessary to adjust 

ventilation in active disposal rooms. Adjusting ventilation allows the facility to direct air 

into specific areas. The ventilation adjustments ensure that adequate airflow is present 

where employees are conducting work. Currently. when adjusting ventilation in active 

disposal rooms. workers are required to travel long distances in the exhaust drift. The 

exhaust drift or tunnel is designated for air that has already traveled through underground 

openings, including over the emplaced waste containers. This modification will reduce 

the amount of time workers spend in the exhaust drift, by allowing them to enter the drift 

from an adjacent room. 

Related to this, some clarification of the reporting requirement is proposed. Currently, 

there is a 7 -day notification requirement whenever ventilation requirements are not met. 

The Permittees are proposing that the 7 -day notification be changed such that these 

instances are reported annually in the Mine Ventilation Rate Monitoring Annual Report. 

This change will not reduce the safety or health of employees, the public or the 

environment. 

Addition of a Shielded Container 

The generator/storage sites are proposing to package a portion of the remote-handled 

(RH) transuranic (TRU} mixed waste inventory in gamma-shielded containers for disposal 

at the WIPP facirrty. The use of the shielded containers will enable DOE to reduce the 

time necessary for the packaging and management of RH TRU mixed waste. Shielded 

containers will be transported to the WIPP in the HalfPACT transportation package and 

comply with the U.S. Department of Transportation requirements for a Type 7 A container. 

The RH TRU mixed waste that will be packaged in these containers is the same type of 

waste that is currently being disposed at the WIPP. This waste will continue to count 

against the total RH TRU waste volume allowed for disposal at the WIPP as specified in 

the Permit. 

The gamma-shielded containers are similar to a 55-gallon drum, however they consist of 

approximately one-inch of lead shielding that is located between an inner and outer steel 

wall. A shipment will consist of a three-shielded container assembly. Once they arrive at 

the WIPP facility, employees will unload and process the shipment in the using existing 

CH-TRU mixed waste shipment equipment and procedures. 

Comments for the record must be sent to Mr. Tim Hall, New Mexico Environment 

Department, 2905 Rodeo Park Drive, Building 1, Santa Fe, NM 87505. They also may be 

e-mailed: timothy.hall@state.nm.us or faxed to 505-476-6060. Only written comments 



For more 
/nfonnation 

will be accepted and must be received no later than 5 p.m. (MDT) on December 5, 2011. 

A copy of the permit modification may be viewed or copied at the NMED offices of 

Mr. HaJJ. To be placed on the WIPP maifing list, contact Mr. Hall at the address above. 

For more information about transuranic waste shipments and procedures, call the WIPP 

lnfonnation Center at 1-800-336-WIPP (9477). This permit modification request is 

available for review in the Information Repository located on the WIPP home page at 

www.wipp.energy.gov. Comments to the Permittees regarding this permit modification 

may be sent to Mr. Bobby St. John, Washington TRU Solutions LLC, P.O. Box 2078, 

Carlsbad, NM 88221. 



Enclosure 2 

• Copy ofthe Public Notice from the Albuquerque Journal 
• Copy ofthe Public Notice from the Carlsbad Current-Argus 
• Copy of the receipt from Mail Service Center, indicating a mail out to the WIPP Facility 

Mailing List 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East Building 1, 

Dear Tim Hall: 

I am ven; concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energy says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in ·walls of the underground rooms. Thus, there would 
be not only more RH ·waste at WIPP, but also more shipments ofRH ·waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH ·waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste 1.vould be in the contact-handled waste portion of the building, 
wlrcre tlrey currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIP P beyond its legal limit of 175,564 cubic meters ofTR U waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunihJ for a hearing. 

Thank you for fully considering and responding to my comments. 

l . ' 
address ______ -=~--~/_'~-l~··_~'~_,~: .. _ .. ~J_-~1·~~=-----~ 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 



Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

Dear Tim Hall: 

I am very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energr; says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building ·would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU ·waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an' opportunity for a hearing. 

Thank you for fully considering and responding to my comments. 

address /1 rJ/f ,~2 d/ ~!£ 
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THORA GUINN 
1508 Rom a Ave. NE 
Albuquerque, NM 87106-4513 

Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East; Building 1, 
Santa Fe, NM 87505 

Dear Tim Hall: 

I am very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energtj says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. · 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH ·waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing tlze risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
zuhere they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensi·ve public comment and an opportunity for a hearing. 

Thank you for fully considering and responding to my comments. 

name s:e ~~ 
address 2-12 7;) /J~t/-e/) ; 7-(aJ} IV W 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 
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RE: WIPP Permit Modification Request- Addition of a Shielded Conta · 

Dear Tim Hall: ---·------------
I am very concerned about shielded containers. TJzey would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energy says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there ·would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing tlze risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building ·would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 
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hearing and that s zie e containers e a c ass 3 mo i1 :cation so t at there wou d be more 
extensive public comment and an opportunity for a hearing. 

Thank you for fully considering and responding to my comments. 

address /8Db 11/~ S.£r 
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Tim Hall 
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New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 



Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

Dear Tim Hall: 

I am very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energy says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there ·would 
be not only more RH waste at WIPP, but also more shipments ofRH waste throughout the state 
of Nezu Mexico, increasing the risk of accidents and exposures to the public. 

TI1e amount ofRH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of tlze building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there ·would be more 
extensive public comment and an opportunity for a hearing. 

Thank you for fully considering and responding to my comments. 
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David Ode 
PO Box 204 
Cerrillos, NM 87010-0204 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 



Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

Dear Tim Hall: 

I am very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite ·what the 
Department of Energy says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in ·walls of the underground rooms. Thus, there would 
br not only more RH waste at WIPP, but also more shipments ofRH waste throughout the state 
4 New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH ·waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
where they m rrcn tly are prohibited. 

VOE also plans to use shielded containers for lzotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunity for a hearing. 

Thank you for fully considering and responding to my comments. 

nam~,~ 
address I t/f-:$-Cld tluc);z;: 
~/f?tt/'-~ )1 »t f 7 j)2J 
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Tim Hall 

44c 
Stamp 

New Mexico Environment Department 
2905 Rodeo Park Drive East, Buildin9" .., 
Santa Fe, NM 87505 



Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

I am very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energy says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers ·will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH ·waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there ·would be more 
extensive public comment and an opportunity for a hearing. 

Thank you for fully considering and responding to my comments. 

,. 

name ______ ._'_'l~\~~·~··~~~~~~·'~'~j~_·/~J~~~~~L~.~--··~·' 
\._. 

. . I 
address __ --'-.'""':.-'i--" . .__--"r~:.......J..I __ --'-1-'-:_· 1 __ /_-~~-'-· __ 1 -"~·-· ---'....._,_(_ ''·. \ \j 
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Tim Hall 
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Stamp 

New Mexico Environment Department 
2905 Rodeo Park Drive East Building 1, 
Santa Fe, NM 87505 



Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

Dear Tim Hall: 

I am ven; concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of EnergtJ says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
ofNer.u Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunity for a hearing. 

Thank you for fully considering and responding to my comments. 

address,_/4_' L_E_;><_-f_H--,---b._i-1---:-~-c_~_·\C_--e:_-::J .......... ur--c--:~-=-
f tj o (:__ H fhvl/'4- S ·;- (\j C 

/J--L TJ u ~ U 61c <1:! v6 f\; 1 'v-1 
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Tim Hall 

44c 
Stamp 

New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 



Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 

Dear Tim Hall: 

I am very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energtj says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
ofNe'lu Mexico, increasing the risk of accidents and exposures to the public. 

Tlze amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legallimitof175,564 cubic meters ofTRUwaste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunity for a hearing. 

Thank you for fully considering and responding to my comments. 

address 

~))~LA_~ 
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name 
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Tim Hall 

44c 
Stamp 

New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 



Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
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RE: WIPP Permit Modification Request- Addition of a Shielded Containff.~~~ 

Dear Tim Hall: 

I am ven; concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energtj says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of t/ze underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste c.vould be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunity for a hearing. 

'·'\'. c- . \-: \ ,~ " address ' ~d._~ . .t<'r<:~ ',) 1' 'r \ ,. 



Tim Hall 
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Stamp 

New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 



Tim Hall 
"'' New Mexico Enviro~ent Dep~rtr_nent , _
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2905 Rodeo Park Dnve East, Buildmg 1, ~-· N-
1 ~ 

Santa Fe, NM 87505 ~ v 
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RE: WIPP Permit Modification Request- Addition of a Shielded C ·iftta.~""o'i 

Dear Tim Hall: 

I am very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of EnergtJ says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH ·waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste ·would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunity for a hearing. 

Thank you for fully considering and responding to my comments. 

--r- I ,. /J _5(). (&> C C(JJ 
name (_/0 k-'1 v 1 ~ 

--- I ct:1 7 
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Tim Hall 

44c 
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New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 



Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

Dear Tim Hall: 

I am very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled ·waste that is dangerous to transport, store, and dispose. Despite what the 
Department of EnergtJ says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers ·will allow more remote-handled (RH) ·waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH ·waste throughout the state 
ofNezv Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
·where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
·waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there ·would be more 
extensive public comment and an opportunity for a hearing. 

Thank you for fully considering and responding to my comments. 

c ~ 1 r·· 
name D D'),\ t ""' 1 , . J 



Tim Hall 

44c 
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New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 



Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

RE: WIPP Permit Modification Request- Addition of a Shielded 

Dear Tim Hall: 

X 

~ov ?IJ~fiJ 

I am very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite ·what the 
Department of Energy says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of Nezo Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH ·waste would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunihj for a hearing. 

Titank you for fully considering and responding to my comments. 

\: 1 ~ \ ;-
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 
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Dear Tim Hall: 

I am very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energy says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste zvould continue to be disposed in walls of the underground rooms. Tints, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
ofNeru Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building ·would dramatically increase because 
substantial amounts of RH waste 1uould be in tlze contact-handled waste portion of the building, 
wllere they currently ure prohibited. 

DOE also plans to use shielded containers for lwtter commercial waste (Greater-Tlzan-Class C 
waste), expanding WI P P beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 mod~fication so that there ·would be more 
extensive public cornment and an opportunity for a !zearing. 

Thank you for fu.lly considering and responding to my comments. 

address 
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Tim Hall 
New Mexico Environment Deparhnent 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

Dear Tim Hall: 

I am ven; concerned about shielded containers. Tlzey would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energy says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allozu more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Tints, there would 
be not only more RH waste at 'WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

T1ze amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
where tlzey currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunity for a hearing . 

. ·o c· ·1·-') ; ,'? u +. 
address ____ ~f~··-~ __ )_·'~-=~~-=C~Je~'--1_-~~--~11 __ · ~~--~~-----
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

JL 



Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 

Dear Tim Hall: 

I am very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energtj says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded_r;oJ.1tainers_!_f.!i?l!!)lou?._ mo!.e.t~m.:!!te-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments ofRH waste throughout the state 
of Nezv Mexico, increasing the risk of accidents and exposures to the public. 

Tlze amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its !~8qlJi?!zit <1_!-_~~!_~~4 ~~!_h.~_c n!ete!~ cifTRU waste. 

The shielded containers request is!~ a proper class 2 pern·zit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunity for a hearing. 

Thank you for fully considering and responding to my comments. 

/ ~ ,! 

\ .. . 

name ( ·· L c )~· ' . + 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

Dear Tim Hall: 

I am ven; concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energy says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there ·would 
be not only nwre RH waste at WI P P, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunihJ for a hearing. 

Thank you for fully considering and responding to my comments. 

!J.Lti-VJ J7J[;jv\~~ 
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name ---+-F__,__,/ <-..._1 

1
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

Dear Tim Hall: 

I am very concerned about shielded containers. They ·would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energy says, shielded containers could not be handled like contact-handled ·waste 
because damaged or leaking containers could not be o·ver-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there ·would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
zuhere they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunity for a hearing. 

Tizank you for fully considering and responding to my comments. 

~! 

f'fa Joan fenOJfiO 
1427 Ave~;.da del Sol NE 

address ___ ~~*b~~~~~~~~~~~-----nluuquerque, NM 87110-6178 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

Dear Tim Hall: 

I am very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energy says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments ofRH waste throughout the state 
ofNe'lV Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be rnqre 
extensive public comment and an opportunity for a hearing. 

Thank you for fully considering and responding to my comments. 

address d. 7!5 arcc_ I !?d. II r;;, # 
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New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 



Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

. ~ 

\!Ov an~ 

I am very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energy says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in ·walls of the underground rooms. Titus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, iJJsrea~it!$}}Jg_risk_2IC!!!id!!!7:_!§.._fl!!:ci~~EP§_Ii!~§ . .!2Jh£L]2Ublic. 

The amount of RH ·waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH ·waste would be in the contact-handled waste portion of the building, 
u~1ere t!z~y cu.rrently are P!C!h(bitecj. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP b£..yQJJff:its legq{ lirt1il of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded cc:_ntainers be a class 3 modification so that there would be more 
extensive publu.comment and ariopportunihJ for a hearing. 

17umk you for fully considering and responding to my comments. 

I 
name jt,f '{ ::1 { I. ll e 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 



Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

Dear Tim Hall: 

I am very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite ·what the 
Department of Energtj says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) ·waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing tlze risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunity for a hearing. 

Thank you for fully considering and responding to my comments. 

name_[_· --,-,;,__J?_L.=-_~-"-z-_L-L_· .()-=---~-_,_-/t_~~-----_· -"'<--1/~.-----
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 



Dear Tim Hall: 

I am very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energtj says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments ofRH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

Tlze amount of RH waste in the Waste Handling Building ·would dramatically increase because 
substantial amounts of RH ·waste would be in tlze contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legallirnit of175,564 cubic meters ofTRU waste. 

The slzielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunihJ for a hearing. 

Thank you for fully considering and responding to my comments. 

address 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

RE: WIPP Permit Modification Request- Addition of a Shielde 

Dear Tim Hall: 

I am venJ concerned about shielded containers. They would expand the space ·available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energy says, shielded containers could not be handled like contact-handled ·waste 
because damaged or leaking containers could not be O'Ver-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there ·would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building 1.uould dramatically increase because 
substantial amounts of RH waste ·would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of 175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunity for a hearing. 

Thank you for fully considering and responding to my comnzents. 

nmne _________________ _ 

address. __________________ _ 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

) 

RE: WIPP Penn it Modification Request- Addition of a Shielded Container 

Dear Tim Hall: 

I am ven; concei-ned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of EnergtJ says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be 01)er-packed. 

Shielded containers will rzllmu more remote-handled (RH) waste to be emplaced at WIPP because 
RH wrzste would continue to be disposed in wrzlls of the underground rooms. Thus, there would 
be not only more RH wrzste at WIPP, but also more shipments of RH waste throughout the state 
ofNezu Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Hrzndling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
·where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding VVIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be nzore 
extensive public comment rznd an opportunity for a !tearing. 

Thank you for fully considering and responding to my comments. 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 



I () 

Tim Hall 
New Mexico· Environment Department 
2905 Rodeo Park Drive East, Building 1, 

Dear Tim Hall: 

I cvn very concerned about shielded containers. They would expand the space available at WIP P 
fJr remote-Juzndled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energy says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers ·will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in zvalls of the underground roorns. Tlzus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of Ne'l.o Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for lwtter commercial waste (Greater-Than-Class C 
waste), expanding VVIPP beyond its legal limit of175,564 cubic meters ofTRU ·waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there "Would be more 
extensive public comment and an opportunihj for a hearing. 

Tlzank you for fully considering and responding to my comments. 

address ___ -_______ , ______________________ __ 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 



Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

Dear Tim Hall: 

I am very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled -waste that is dangerous to transport, store, and dispose. Despite what the 
Department ofEnerg~; says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH -waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH ·waste would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater:-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunity for a hearing. 

Thank you for fully considering and responding to my comments. 

\ .~ I 

I 

name ___ ._'"'. 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 8 7505 



Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

Dear Tim Hall: 

() 

I am very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energtj says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of Ne'lu Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunihj for a hearing. 

Thank you for fully considering and responding to my comments. 

name ,~ Muufv 
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New Mexico Environment Department 1 ;··· 
1 

2905 Rodeo Park Drive East, Building 1, \ ~·: 
Santa Fe, NM 87505 (;'~ 

' .. "' 'v 

RE: WIPP Permit Modification Request- Addition (fa Shielded Contai~j;.::i:;~~~~::-t);..~~ 
Dear Tim Hall: 

I am venJ concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled ·waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energy says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers ·will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-hrzndled waste portion of the building, 
where they currfntly arC' prohibited. 

I)()£ also pia us to use shielded co11tainers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WI P P beyond its legal limit of 175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that thgre would be more 
extensive public comment and an opportunity for a hearing. 

Thank you for fully considering and responding to my comments. 

/t.__.../]-1_/ 1;?~ 
nalne __ ~~~--~~-~-------------------------

U 

addr,. ~ )\ __ ., -· I :, . .. 

Ms. Joan E. Robins 
3565 Rio Grande Blvd NW 
Albuquerque, NM 87107-3086 



M~. Joan E. Robins 
1565 Rio Grande Blvd NW 
Albuquerque, NM 87107-3086 

Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East Building 1, 
Santa Fe, NM 87505 



Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, N M 87505 

RE: WIPP Per111it Modificlllion Request- Additio11 of a Shielded Container 

Dear Tim Hall: 

I am very !'ollcerned a[,out slzieldetl containers. Tirey would expand the space available at WIPP 
for remoft·-lumdled was!t· that is dllugerous to transport, store, and dispose. Despite what the 
Oepartlllt'lli of Energy says, slzieldl'd containers could Hot be handled like contact-handled waste 
because t!rnnaged or lcoki11g contai11crs could Hot be OZ'cr-packed. 

Shielded nllltainers will ollow more remote-handled (RI-f) waste to be emplaced at WIPP because 
RH wast-e tuould contiuue to be df ... ;posed in walls of the underground rooms. Thus, there would 
be not onlylllore RH t1'r1ste at WI PP, but also more sl1ipments ofRH waste throughout the state 
of New Mexico, incrc11si11g the risk ofaccidellfs and exposures to the public. 

The anzou11 t of RH wusfe in the \Naste Handli11g Buildi11g would dramatically increase because 
substanf ialamounts o( nH waste tuould be in tlze contact-handled waste portion of the building, 
where they currently ure prohibited. 

DOE also f'/ans to ust· siiielded coutainers for hotter commercial waste (Greater-Than-Class C 
Iuaste), t'_\fl{lllding Wl PP beyond its legal limit of175,564 cubic meters o.fTRU waste. 

The s!Iit'lrlt•d containers request is uot a proper class 2 permit modification. I request a public 
lzearins rllld that shielt!ed containers be a class 3 modUication so that there would be more 
extensier· public conmwnt and m1 opportunity for a hearing. 

Thank you for fully m11sidering a11d responding to my comments. 

( (~~J/:Jl~-c-

address z)C( ( £ ( 0-' 5T 1'-l c,) 



Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 
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'J'im Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
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RE: WIPP Permit Modification Request- Addition at: a Shielded Cont~lrrer . ;~ .·· )'- J -_/'' 

Dear Tim Hall: 

I am very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energy says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there ·would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of--RH waste would be in the contact-handled waste portion of the building, 
wlzere they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public conmzent and an opportunihJ for a hearing. 

Thank you forfu.lly considering and responding to my comments. 

name __ ----.-----------------------~-

address __ __. z Charlie Zdravesky 
2109 Gun Club Road S. W. 
Albequerque, NM 87105-6412 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

Dear Tim Hall: 

I am very concemed about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite ·what the 
Department of EnerglJ says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of tlze underground rooms. Tints, tlzere would 
be not only more RH waste at WIPP, but also more shipments ofRH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

77Ie amo1tnt of RH waste in the Waste Handling Building would dramatically increase because 
substantial an1ounts of RH waste would be in the contact-handled waste portion of the building, 
where they currcJitly are prohibited. 

DOE also plans to use shielded containersfor hotter com111ercial waste (Greater-Than-Class C 
·waste), expanding WlPP beyond ils !cgalli111it of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public conunent and an opportunity for a hearing. 

Thank you for fully considering and responding to my comrnents. 

/;'~(/cl _/._.,;
1 ~~~ ~r-·. })? ~ /!·/; /!]~-

address · / ,L , / I vc "'c ~v C'>·J iL .; '/ c__ 



Carol Benson 
Music & Instruction 
17 49 Miracerros Pl NE 
Albuquerque NM 87106·1007 

'·'or, 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

Dear Tim Hall: 

l nm venJ concerned about shielded containers. They ·would expand the space available at WIP P 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what tlze 
Department of Energtj says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers ·will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH zuaste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

Tlze amount of RH waste in tlze Waste Handling Building ·would dramatically increase because 
subsfallfial an101111fs of RH waste would be in the contact-handled waste portion of the building, 

X 

wlwrc they mrrcntly arc prohibited. \ 

DOE also plans to use shielded containers for lzotter commercial waste (Greater-Than-Class C 
waste), expanding WIP P beyond its legalli mit of 175,564 cubic meters of TRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunity for a hearing. 

Thank you for fully considering and responding to my comments. 

address 



I Mrs. Lilly K. Rendt 
. 11005 Morris Ct NE 

. . AlbuQuer'!ue, NM 87112-4374 

-

Tim Hall 

New Mexico Environment Deparhnent 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 



. .1:J E 
Office of P~ace, Justice & Creation Stewardship 
Under the auspices of Catholic Charities of Gallup Diocese 
P. 0 . .Box3U6 
Gallup, New Mexico 87305 
Tel (505) 722-5272 

Mr. Tim Hall, Environmental Sci & Specialist 
New Mexico Environment Department 
Hazardous Waste Bureau 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505 

Dear Wu. Hall, 

December 1, 2011 

This letter is written on behalf of people of faith in Gallup Diocese, including McKinley and Cibola Counties, who 
are deeply concerned over news that the Department of Energy (DOE) wants to bring more "hot" Remote-Handled 
(RH) transuranic (TRU plutonium-contaminated) waste to the Waste Isolation Pilot Plant (WIPP) in Carlsbad, NM. 

Our concerns stem from the following serious issues: 

• The amount ofRH waste shipped to WIPP and disposed there would substantially increase. This would 
substantially increase risks of life-threatening radioactive exposure to populations from accidents on 
railways and public highways. 

• Contrary to what DOE says, shielded containers cannot be handled in the same manner as Contact
handled (CH) TRU waste. Shielded containers that are damaged or leaking cannot be over-packed as 
CH waste has been. Moreover, the shielded containers request is not a proper class 2 permit modification. 

• The amount ofRH waste allowed in the Waste Handling Building would greatlyincrease. Because of 
DOE shipping and disposal practices over the past 12 years, the amount of underground space for RH 
waste at WIPP has been substantially reduced. DOE has not provided information about how much RH 
waste ithas to bring to WIPP, when the waste would be ready to be shipped, whether more than the 
remaining capacity is needed, among other issues. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP beyond its 
legal limit of 175,564 cubic meters ofTRU waste. 

Given the dangers ofRH waste, the need for much more information, and the complexity of the changes proposed, 
we request a public hearing on shielded containers, and that the containers be regarded as a class Jmodification. To 
safeguard human health and the environment, it is crucial that public hearings be held to insure more extensive 
public comment on these critical issues. 

Thank you for your consideration of these serious issues impacting the future of all New Mexicans an.d beyond. 

Sincerely, 

Rose Marie Cecchini, MM 

Coordinator 111204 

llllllllllllllllllllllllllllllllllllllll 



Hall, Timothy, NMENV 

From: 
ent: 

fo: 
Subject: 

Dear Mr. Hall, 

Andrew Gold [rosemount@newmexico.com] 
Sunday, December 04, 2011 11:17 PM 
Hall, Timothy, NMENV 
<no subject> 

v'EJ ENTERED 

I am very concerned that shielded containers at WIPP allow more remote-handled waste that is dangerous to 
transport, store, and dispose. 
I request at public hearing on shielded containers, which should be a class 3 modification to allow additional 
public comment and hearing. 
Thank you for your consideration. 
Sincerely, 
Andrew Gold; Santa Fe,NM 

111205 

1111111111111111111111111111111111111111 



Hall, Timothy, NMENV 

From: 
Sent: 
To: 
Cc: 
Subject: 

Tim Hall 

marigayl@netzero.com 
Sunday, December 04, 2011 9:26PM 
Hall, Timothy, NMENV 
ccns@nuclearactive.org 
Opposing remote-handled waste to WIPP 

NM Environment Department- Hazardous Waste Bureau 
2905 Rodeo Park Drive East, Bldg. 1 
Santa Fe, NM 87505 

Dear Mr. Hall: 

I am very concerned about shielded containers. They would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energy says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be overpacked. 

The shielded containers request is not a proper class 2 permit modification. I request a public hearing 
and that shielded containers be a class 3 modification so that there would be more extensive public 
comment and an opportunity for a hearing. 

Sincerely, 
Marilyn Hoff 
PO Box 295 
El Prado, NM 87529 

60-Year-Oid Mom Looks 27 
Mom Reveals Free Wrinkle Trick That Has Angered Doctors! 
Consumerlifestyles. orq 
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Hall, Timothy, NMENV 

~rom: 

jent: 
To: 
Subject: 

Jeanne Green [innerlight52@hotmail.com] 
Sunday, December 04, 2011 7:51 PM 
Hall, Timothy, NMENV 
WIPP and sheilded containers 

I am very concerned about shielded containers. They would expand the space available at WIPP for remote-handled 
waste that is dangerous to transport, store, and dispose. Despite what the Department of Energy says, shielded 
containers could not be handled like contact-handled waste because damaged or leaking containers could not be over
packed. 

The shielded containers request is not a proper class 2 permit modification. I request a public hearing and that shielded 
containers be a class 3 modification so that there would be more extensive public comment and an opportunity for a 
hearing. 

J~Gve.0YV 

1113 Loy P~ RcL
E~Pvcuio; Nlvt 87529 
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Hall, Timothy, NMENV 

From: 
Sent: 
To: 
Subject: 

Mr. Hall and Mr. Kieling, 

Bonnie Korman [bkorman@newmex.com] 
Sunday, December 04, 2011 7:25 PM 
Hall, Timothy, NMENV; Kieling, John, NMENV 
Re: RH waste at WIPP & use of shielded lead containers to ship and dispose 

We are very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous 
to transport, store, and dispose. Despite what the Department of Energy says, shielded containers 
could not be handled like contact-handled waste 
because damaged or leaking containers could not be overpacked. 

The shielded containers request is not a proper class 2 permit modification. We request a public 
hearing, and that shielded containers be a class 3_ 
modification so that there would be more extensive public comment and an opportunity for a 
hearing. We have attended greater- than Class C waste 
hearings as well as CMRR- NF hearings for LANL and find they are vital for public information and 

· the protection of citizens1 rights. 

Respectfully, 
Bonnie Korman and Robert Bishop 
Taos 

1 



Hall, Timothy, NMENV 

From: 
}ent: 
To: 
Subject: 

Dear Mr Hall: 

Donna Detweiler [ddetw_55@yahoo.com] 
Sunday, December 04, 2011 4:05 PM 
Hall, Timothy, NMENV 
WIPP waste 

I hear that you are considering allowing shielded containers of "hot" remote-handled waste at WIPP. 
As tempting as i'm sure it must be to throw this anti-life scourge in a repository that is currently open 
and on a route currently traveled by other such poison, I do not want it crossing my path in this fair 
city of Albuquerque. At the very least i would like to see a public hearing on shielded containers, a 
class 3 modification. Though i'm sure it's beyond the scope of your official job description, i would 
like the NM Environment Dept to outlaw production in this state of materials for which we have no 
constructive use and which endanger the health of current and future generations. Please add that to 
your mandate] 
Thanks for your time & care for these matters. 
Donna Detweiler 
Albuquerque NM 



Hall, Timothy, NMENV 

From: 
Sent: 

mcculloch56@gmail.com on behalf of Robyn McCulloch [mydog@jps.net] 
Sunday, December 04, 2011 3:38 PM 

To: Hall, Timothy, NMENV 
Subject: Shielded containers at WIPP 

Dear People 
I am very concerned that shielded containers at WIPP allow more remote-handled waste that is 
dangerous to transport, store, and dispose. I request at public hearing on shielded containers, which 
should be a class 3 modification to allow additional public comment and hearing. Thank you for 
considering all the ramifications. 
Regards, 
Robyn 

Robyn McCulloch 
Email: mydog@ jps.net 
Home/office: 575.758.3355 
Cell: 575.770.4566 
Fax: 309.413.0185 

Mailing address: 
P.O. Box 2556 
Taos, NM 87571 USA 

Shipping address: 
304 Santistevan Lane, 

. Taos, NM 87571 USA 
***ground delivery ONLY*** 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

Dear Tim Hall: 

lam very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled ·waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energy says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be o·ver-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there ·would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
wirer(' they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial ·waste (Greater-Than-Class C 
masle), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

Tile shielded containers request is not a proper class 2 permit modification. I request a public 
!tearing and that shielded containers be a class 3 modification so that there would be more 
extensi1.1e public comment and an opportunity for a hearing. 

Thank you for fully considering and respondin_gJJyny comments. 
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New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 



·rim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

Dear Tim Hall: 

I am very concerned about shielded containers. They would expand the space available at WIPP 
for reii/Ofc'-lumdled !Paste that is dangerous to transport, store, and dispose. Despite wlzat tlze 
Oeparllllcllf ~~l J-:nerglf says, shielded containers could not be handled like contact-handled waste 
[JCmuse drllllllged or leaking coJitainers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
Rl-1 waste would continue to be disposed in walls of tlze underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
subsfa11finlamounts of RH waste would be in the contact-handled waste portion of the building, 
mhcrc tltt'Y currently are prohibited. 

1 )()I: also plans to use shielded containers for ~wtter commercial waste (Greater-Than-Class C 
(1'/ISit'), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

'!'ftc shielded containers request is not a proper class 2 permit modification. I request a public 
lrmring and that shielded containers be a class 3 modification so that there ·would be more 
extensive public comment and an opportunihJ for a hearing. 

Thank you for fully considering and responding to my comments. 

'9:7la~ ,1.~__._ 
name .rfla'JrJref- A. ~i!ter 

address 5;;2 OL/ IYJDtJ .. Fifculr; AI... .N£ 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

Dear Tim Hall: 

'1J ENTERED 

I am very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energy says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH ·waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building ·would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
·waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there ·would be more 
extensive public comment and an opportunity for a hearing. 

Thank you for fully considering and responding to my comments. 

~~ P~~)L1sJ 

nmne _D __ i· c_.L_!'\_<L __ p.!..-.!,(-=-u_-.._i1_1 .:...;v.'-"\.L=-·-r ____ _ 

address '13 ~~ A I ISO Dr {vt 
) 

111201 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 



Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

RE: WIPP Pemzit Modification Request- Addition of a Shielded Con 

Dear Tim Hall: 

I am very concerned about shielded containers. They ·would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energy says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at TNIPP because 
RH waste ·would continue to be disposed in ·walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments ofRH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial1oaste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunity for a hearing. 

< 

nameP7~ 
address /0 J o G.n / ~ { Av-e._ #--I 2._ 

Thank you for fully considering and responding to my comments. ~ ~ 

t?~ -_o lse: 0 ~ 
''ffCO(Y\ ~~ 

~ .t,ort L 
,.J 1) .I"~~ I) r) I,.V 

{ - :-t: _,-- ~\ .e.-- J 
-r-v~ vl~-s f ! I 

\~ ()'.f v) ~ f 
N tl-- v L rf t> -fi d ""' 

c~J rA- ~oJ ..e.- ..V u l L 
r..e ~i \.(/I ./vd? 

£)1 lV'- 0 jl • fly 0()(1' ~ lf) 

/7~_;. v-" 
1\"t-- \)) 

7 



:,. 'l' ' .. 
l:i 

··:.J*. I ---~ 

Richards 

Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 



Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

RE: WIPP Permit Modification Request- Addi 

Dear Tim Hall: 

I am very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energy says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments ofRH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled ·waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunihJ for a hearing. 

Thank you for fully considering and responding to my comments. 

( A Mlf v. 6 V;V~'I\It,.) 

name __ ~t~-~-~~~v~·~(S~~~~~·~--') ~ 

address ~ 1 l 
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II Amy V. Bunting 
Casa Ballena Del Sol 
33! Camino Chico 
Santa Fe, NM 87505 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

Dear Tim Hall: 

. ~ 

I am very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energtj says, shielded containers could not be handled like contact-handled waste 
becau.l>e damaged or leaking containers could not be over-packed. 

Shielded containers will allo·w more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments ofRH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (G-reater-Than-Class C 
·waste), expanding WIPP beyond its legal limit of175,564 C¥bic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunity for a hearing. 

T1zank you for fully considering and responding to my comments. 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

RE: WIPP Permit Modification Request- Addition of a Shielded 

Dear Tim Hall: 

' 
I am ven}concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite ·what the 
Department of EnergtJ says, shielded containers could not be handled like contact-handled waste 
because 4g.maged or leaking containers could not be over-packed. 

Shielded containers will allow m.Q!e remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk qiaccidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
where they currentltt are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding -WIPP beyond its legal limit of 175,564 cubic meters ofTRU waste. 

The shielded containers request is 1Wf a _r_roper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and a:! opportunity for a hearing. 

Thank yo!:l for fu.lly considering and responding to my comments. 

address I .:?of t.Zz~ ~~ 2?. )Y: 
~ I .2. 33 ~;_ /~~ 
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Tim Hall 
New Mexico Environment Deparhnent 
2905 Rodeo Park Drive East, Building 1, 
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SOUTHWEST RESEARCH AND INFORMATION CENTER 
P.O. Box 4524 Albuquerque, NM 87196 505-262-1862 FAX: 505-262M1864 www.sric.org 

December 5, 2011 

Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive, Building 1 
Santa Fe, NM 87505 

RE: WIPP Class 2 Permit Modifications- Ventilation and Ground Water Monitoring 

Dear Tim, 

Southwest Research and Information Center (SRIC) provides the following comments on two 
Class 2 permit modification requests that were submitted by the permittees on September 30, 
2011, according to their public notice. SRIC is commenting separately on the third request 
regarding shielded containers. 

SRIC appreciates that the permittees provided drafts of the three proposed requests and that 
representatives of the permittees as well as NMED met with SRIC and other citizen group 
representatives on August 30, 2011. SRIC continues to believe that such pre-submittal meetings 
are useful and supports continuing that "standard" practice in the future. SRIC also notes that 
there were some changes made in the modification requests after the pre-submittal meeting. 

Pursuant to 20.NMAC 4.1.900 (incorporating 40 CFR 270.42(b )(7)) and its historic practices, 
NMED may modify the class 2 modification requests. SRIC believes that some changes are 
necessary regarding both requests. 

Update Ventilation Language 
As an initial matter, SRIC notes that on October 7 NMED approved the permitees' September 
29, 2011 request for a temporary authorization to allow entrance into a room actively managing 
remote-handled (RH) waste when ventilation is less than 35,000 scfm. SRIC also is aware of 
additional comments submitted on November 18 by the permittees that suggested changes to the 
request. 

SRIC's primary concern is that adequate ventilation always be maintained in the Underground 
Hazardous Waste Disposal Units (HWDUs). The concern is reinforced by the measured levels 



of volatile organic compounds (VOCs) in the Underground HWDUs during the past three years, 
which have exposed workers to higher levels of carbon tetrachloride than were contemplated 
when the permit was issued in 1999. SRIC's concerns about the request and the Temporary 
Authorization are that they could allow instances in which adequate ventilation is not maintained 
and that any such instances would not be reported to NMED. SRIC also believes that changes in 
permit language need to be carefully crafted so as not to be confusing or inconsistent with other 
provisions of the Permit. Further, based on the discussion at the pre-submittal meeting on 
August 30, 2011 and the information in the request, SRIC believes that there are few situations in 
which the existing permit language is not appropriate. Thus, any modifications to the Permit 
regarding ventilation should be minimal and necessary and not result in workers being allowed to 
emplace CH or RH waste in rooms when ventilation is less than 35,000 scfm. 

Regarding the proposed new definition is Part 1.5 .19 Filled Room, SRIC agrees with the 
language of the November 18 comments, not the proposed language in the request. The 
language in the comment is consistent with that of Part 1.5 .16 Filled Panel. Thus, the Permit 
would state: 

1.5.19. Filled Room 
"Filled Room" means a room in an Underground Hazardous Waste Disposal Unit 
as specified in Permit Part 4 that will no longer receive waste for emplacement. 

In the November 18 comments, the permittees also propose a new Part 1.5 .20 Active Disposal 
Room that was not included in the request. SRIC believes that the practice of significantly 
revising a request with new language is undesireable for at least two reasons. First, it indicates 
that the request was not complete and accurate, which it must be. An incomplete request is 
grounds for denial by NMED, pursuant to 20.NMAC 4.1.900 (incorporating 40 CFR 
270.42(b)(7)(i)). Second, the permittees' comments on requests are not widely disseminated by 
the permittees, so they are not available to the general public that could comment on the request. 
In this particular instance, SRIC asked for and received the permittees' comments from NMED, 
so we can comment on the proposed change. SRIC also recognizes that if public comment or 
other factors result in the permittees recognizing the need to revise the request, the permittees 
may comment on their own request. In the future, SRIC requests that the permittees post their 
comments on modification requests in the Information Repository on the WIPP Home Page 
http://www.wipp.energy,gov. Such public dissemination would allow interested persons to be 
aware of such comments. 

SRIC does not agree with all of the language of proposed Part 1.5 .20 Active Disposal Room. 
Specifically, the word "Disposal" is unnecessary and not consistent with other language in the 
Permit. For example, Permit Part 4.4.1. Room-Based Limits specifies that an "open room" is 
"active." The request proposes new language in Part 4.5.3.2. Ventilation with the language of 
"active room," which the permittees do not propose to change in their comments. Thus, the 
comment and the request are inconsistent. Moreover, SRIC is not convinced that a further 
definition of "active room" is necessary and urges that NMED not include such a new provision. 
IfNMED decides to incorporate a new definition, SRIC would support: 

1.5.20. Active Room 
"Active Room" means a room in an Underground Hazardous Waste Disposal Unit 
as specified in Permit Part 4 that contains emplaced TRU waste and is not a 
filled room. 

2 



Regarding the specific proposed change to Part 4.5 .3 .2 in the request, SRIC could support the 
following language: 

4.5.3.2. Ventilation 
The Permittees shall maintain a minimum running annual average mine 
ventilation exhaust rate of 260,000 standard ft3/min and a minimum aGtw.e 
fOOffi ventilation rate of 35,000 standard ft3/min when workers are present in 
tRe an active room adjacent to a filled room or in Room 7 of any panel, as 
specified in Permit Attachment A2, Section A2-2a(3), "Subsurface Structures 
(Underground Ventilation System Description)" and as required by 20.4.1.500 
NMAC (incorporating 40 CFR 264.601 (c)). 

Revise WIPP Groundwater Detection Monitoring Program Plan 
SRIC recognizes that the Groundwater Detection Monitoring Program Plan must be revised to 
address concerns about the program and that NMED approved the Groundwater Permit 
Modification Work Plan on August 5, 2011. 

SRIC requests that the typographical error in the caption of Figure L-2 be corrected, as follows: 
Figure L-2- WIPP Facility Boundaries Showing 16-square-Mile Land Withdrawal 
Boundary 

Table 1 on page 16 of the request correctly states that the Land Withdrawal Area (LW A) is 16 
square miles. The List of Figures on page B-12 has the correct title. Section L-1 of the request, 
page B-16, correctly states that the L W A is 16 square miles. Existing Permit Figure L-2 caption 
is 16-square-miles, so the proposed caption in the request is clearly an erroneous typographical 
error that NMED should correct. 

Concerned Citizens for Nuclear Safety joins in these comments. 

Thank you very much for your careful consideration of, and your response to, these and all other 
comments. 

Sincerely, 

Don Hancock 

cc: John_ Kieling 
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Tim Hall t? . , . ~ \ 
New Mexico Environment Departmei\1: nEC. ~v1ifrl.l u;f 

'% .... 
2905 Rodeo Park Drive East, Buildin~tf,, . , ,·.;. ,.•r: ~ 
Santa Fe, NM 87505 '·~, · ·~· ~ ~ 

".$¢be o'tf(,~ 
RE: WIPP Permit Modification Requ~~JifJ't of a Shielded Co1 

Dear Tim Hall: 

I am very concerned about shielded containers. They would expand the spa 
for remote-handled waste that is dangerous to transport, store, and dispose. 
Department of Energtj says, shielded containers could not be handled like c 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be empl1 
RH waste would continue to be disposed in walls of the underground roomf:> 
be not only more RH waste at WIPP, but also more shipments of RH waste 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatical 
substantial amounts of RH waste ·would be in the contact-handled waste par 
where f hey m rrently are prohibited. 

DOE also plt111S to use shielded containers for hotter commercial waste (Gre 
waste), e:xpmuiing WIPP beyond its legal limit of175,564 cubic meters ofTJ 

The shielded containers request is not a proper class 2 permit modification. I 
hmring a11d that shielded containers be a class 3 modification so that there wo. 
extensive public comment and an opportunity for a hearing. 

Thank you for fully considering and responding to my comments. 

name Atf-L JA_,Jit""') S L 

address ~~Yll 
(/ 

~}SOl 

111208 

1111111 lfltlllttllllllllllltlm till/Ill 



•C McMullen 
, Santiago 
..1 87501 

Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 
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2905 Rodeo Park Drive East, Building 1, ( ~ ~ 
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RE: WIPP Permit Modification Request -Addition of a Shielded Coflf'ain~it') 
. . '1>" 7" 

. ': -:.'C'l'li.Z~ 
Dear Tim Hall: ·----

I am very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled ·waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energy says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded.containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH ·waste would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunihj for a hearing. 

Thank you for fully considering and responding to my comments. 



Tim Hall 
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New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 



Tim Hall 
New Mexico Environment Department 1 ..;,~- :> , >., 
2905 Rodeo Park Drive East, Building 1, (:! ~"~ 
Santa Fe, NM 87505 \ ~ ' !J 

RE: WIPP Pemzit Modification Request- Addition of a\$J.iielded Contaiher ~ 
' ,-, .... ~I 

• ('L"' . 

Dear Tim Hall: · ·· -r't\~~';/ <·t.G.v~ ···- ...... _._.,-

I am very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energy says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in ·walls of the underground rooms. TJzus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH ·waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunity for a hearing. 

Thank you for fully considering and responding to my comments. 

address ________________________________ _ 
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New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 



\ 

Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

Dear Tim Hall: 

I am very concerned about shielded containers. They -would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department ofEnergtJ says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in -walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments ofRH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste zvould be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of 175,564 cubic meters of TRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunihj for a hearing. 

Thank you for fully considering and responding to my comments. 

address d\0 Kenekc ~ (;>s·~ 



Tim Hall 
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New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 



Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

RE: WIPP Permit Modification Request- Addition of a Shielded Container 

Dear Tim Hall: 

I am very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energy says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH 'Waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the pub lie, 

The amount of RH waste in the Waste Handling Building 'Would dramatically increase because 
substantial amounts of RH 'Waste would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial 'Waste (Greater-Than-Class C 
'Waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunity for a hearing. 

'D'Lank you for fully considering and responding to my comments. 

addressd/t) ~ ~r 



Tim Hall 
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New Mexico Environment Deparhnent 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 



Tim Hall 

I am very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energy says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in 7.ualls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunity for a hearing. 

Thank you for fully considering and responding to my comments. 

\ . ~.\ .·\; <. 
\ . ' ·" - ' 

' .· 
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Tim Hall 
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New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 



Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

I am venJ concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of EnergrJ says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, tlzere would 
be not only more RH waste at WIPP, but also more shipments ofRH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building wou"ld dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for lzotter commercial waste (Greater-Than-Class C 
-waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunity for a hearing. 

Thank you for fully considering and responding to my comments. 

name \Z~ AN \ji~ il~ 

address __ I:__Ll_4 _ _:_r_IA_TZ_v_~_IZ-_? _ __;;,:8_1-_I b-"\o~--



Tim Hall 
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New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 



Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

I am very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energtj says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. · 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
·waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU 1.oaste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunihj for a hearing. 

Thank you for fully considering and responding to my comments. 

name __ ~ i/ ID f3 ;1j cL-oy 

address .P 0 c$oX LJ 2 1 ~ 

2J 7110 
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Tim Hall 
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New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

./ 



Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

Dear Tim Hall: 

I am very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energy says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers ·will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH ·waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building Ivould dramatically increase because 
substantial amounts of RH waste ·would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there ·would be more 
extensive public comment and an opportunity for a hearing. 

Thank you for fully considering and responding to my comments. 

""'i ~-\ 

narne ____ '_:_~~--~~~L_._{_t_~_~_C~S~C~ti/~--------

address. __ ~/_)c_1~ __ 1_?:)~~-"--~~·~ __ ?_-_L~/ ____________ __ 
- I 
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Tim Hall 
New Mexico Environment Department 

Dear Tim Hall: 

I am very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of EnergtJ says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) ·waste to be emplaced at WIPP because 
RH 'Waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Titan-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunity for a hearing. 

Thank you for fully considering and responding to my comments. 

address._..~-/___,7~f.s..d.:...:.__f?_1 _C_.!_-t_· t_Y!_O_c_,r'-'=i cf~D~r.--'--. IJ [ 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 

Dear Tim Hall: 

I am very concerned about shielded containers. They would expand the space available at WIP P 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of EnergtJ says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allozu more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), eJ.:panding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunity for a hearing. 

T1wnk you for fully considering and responding to my comments. 

I r ) 

l 
name ____ ~_( __ . f~·--~\~u.~· ~{~"'-l~4~?=L_, __ l~~/~/------

/ 

address __ ~'~~~~~'_L-~~:~~-~t~~~~~~~~~-~=/-•·----~/~, 
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New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

Dear Tim Hall: 

(.; 

I am very concerned about shielded containers. They Ivould expand tlze space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energy says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunity for a hearing. 

Thank you for fully considering and responding to my comments. 

name 

address \\ d 6 Q l-' I ~'\Cl:j Si S£ 



Ms Barbara Brandon 
1125 Quincy St SE 
Albuquerque, NM 871 08 
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Tim Hall 
New Mexico Environment Department 
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RE: WIPP Permit Modification Request- Addition of a Shielded Conta 1• ... I>.J..OVO. .... 

Dear Tim Hall: 

I am very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energt; says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in 1.oalls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunity for a hearing. 

Thank you for fully considering and responding to my comments. 

name 

address_l c_·)_.3 __ ea._-·_m __ l _Y\_)..) __ (_~_6_, '(:J __ _ 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

,.,., 
'J 

I am very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite ·what the 
Department of EnerglJ says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substmztial mJzou JZI-s of RH waste ·would be in the contact-handled waste portion of the building, 
m!lc'rl' they l'll rren fly are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunity for a hearing. 

Thank you for fully considering and responding to my comments. 

address, __ (/?_~_0.,.,~'--!-;3_./_o...Ly..::_·_, _2_·---_f_''"' 5.?1~-.L_~-' ____ _ 
j 
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WERNER AND HELEN MULLER 
P.O. BOX 2886 

LAS VEGAS, NM 87701 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 DEC a1141 

I am ven; concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled ·waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energt; says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. T1ms, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

Tl1e amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste ·would be in the contact-handled waste portion of the building, 
1Pfwrc tiJey wrrently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU ·waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunity for a hearing. 

Thank you for fully considering and responding to my comments. 

name __ ~~~~-·--------~-------~-------

address 2- o-a-o S::.:: l V V j E 



' Ms. Ellen Cline 
2000 Silver Ave SE 
Albuquerque, NM 87106 -

Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 

I am very concerned about shielded containers. They 'Would expand the space available at WlPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energy says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WlPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WlPP, but also more shipments ofRH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste 'Would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WlPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunity for a hearing. 

Thank you for fully considering and responding to my comments. 

address '\. '2.- l 't'" 0 ~ ""'t"\ 41\. t> L NE' 
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New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

Dear Tim Hall: 

I am ·uery concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energr; says, shielded containers could not be handled like contact-handled zuaste 
because damaged or leaking containers could not be over-packed. 

Shielded containers ·will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing tlze risk of accidents and exposures to the public. 

The mnount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunihj for a hearing. 

Thank you for fully considering and responding to my comments. 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 

I am very concerned about shielded containers. They would expand the space available at WIP P 
for remote-lznndled waste that is dangerous to transport, store, and dispose. Despite what tlze 
Department of Energt; says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WTPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIP P, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste ·would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU r.uaste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunity for a hearing. 

Thank you for fully considering and responding to my comments. 
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RE: WIPP Permit Modification Request- Addition of a Shielded Contai ~C" ro'-~ 
""?~~z\.1.o'V 

Dear Tim Hall: 

I am very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energy says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunity for a hearing. 

Thank you for fully considering and responding to my comments. 

name i41J ~ 
\' "3. d-\ -::::r .~ ~ - -H--'"' S;. \.() 

address _____________ ~----~------~---------

~\~-, 



Ms. Kay M. Giles 
1321 Jeanette Ave SW 
Albuquerque NM 87105-2949 

Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 
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New Mexico Environment Department 
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Santa Fe, NM 87505 

----;A.s6 7a 9 
'1- 'o / ,..., 

I~ ~ 
() -c, 

.1? -rA 
!Ol ,. .p. 
,N • 
·~ ~ 
~ cr 

't"" ....... 
c-;'? ':Yv" 

~.... '0 
,~.,. E>" 

RE: WIPP Permit Modification Request- Addition of a Shielded Contdi~GZZ\.1.0-r; 

Dear Tim Hall: 

I am venJ concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energy says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunity for a hearing. 

Thank you for fully considering and responding to my comments. 

mrne~~k 
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RE: WIP P Permit Modification Request- Addition of a Shielded Container· .. 1',;: r r. · · 

Dear Tim Hall: 

I am ven; concerned about shielded containers. They would expand the space available at VVIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energy says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of tlze underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
·waste), expandingWIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunihJ for a hearing. 

Thank you for fully considering and responding to my comments. 
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RE: WIPP Pernzit Modification Request- Addition of a Shielded Con 

Dear Tim Hall: 

I am very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of EnergtJ says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) ·waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial 1.uaste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunity for a hearing. 

Thank you for fully considering and responding to my comments. 

name _ _,-;j{_l· JJJ_·_.--;(_· .. t......,_;_, _0_{v{_t_;i11!_,_f_....,_, -
/ 

address ) 7 ~2 0 01/({c.Ji:-r/ 
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RE: WIPP Permit Modification Request- Addition of a Shielded Containe ~ 0 ~ I 
~9~ -~.-·~ 

Dear Tim Hall: 
s;.-. ._ ·- t ~ / ._ ~ ~- . .; -~"' 

I am very concerned about shielded containers. Tiley would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energy says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers ·will allo·w more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste ·would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to tlze public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled ·waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there ·would be more 
extensive public comment and an opportunity for a hearing. 

T11ank you for fully considering and responding to my comments. 
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RE: WIP P Permit Modification Request - Addition of a Shielded Contm~ 
~\ 

Dear Tim Hall: ··"''· 

I am very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energ1; says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH ·waste at WIPP, but also more shipments of RH waste throughout the state 
of Ne1o Mexico, increasing the risk of accidents and exposures to the public. 

The amount ofRH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled ·waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunihj for a hearing. 

TI-zank you for fully considering and responding to my comments. 

name _,_tf {-lj_)_}_. __ (_~'_(_5 r:J_J:_~J._. _:/~-~ /__,.("'--/_·· 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

I am very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of EnergtJ says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allozo more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunity for a hearing. 

Thank you for fully considering and responding to my comments. 

address 
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RE: WIPP Pennit Modification Request- Addition of a Shielded Container 

Dear Tim Hall: 

1 am very concerned about shielded containers. They would expand tlze space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite wlzat the 
Department of EnergJJ says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing tlze risk of accidents and exposures to tlze public. 

The amount of RH waste in the Waste Handling Building ·would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled ·waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunihj for a hearing. 

Thank you for fully considering and responding to my comments. 
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~ f RE: WIPP Permit Modification Request- Addition of a Shielded C~!ainer ~i$"' 
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" . ..... f"\.j..S / 

' ' -·· ';/ - ' ~v 
t. ¥ ..: .. _ ~:.~ ..... Dear Tim Hall: 

I am very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energy says, shielded containers could not be handled like contact-handled waste 
bemuse damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial ·waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunity for a hearing. 

T1wnk you for fully considering and responding to my comments. 

name _..., S_.L-.-<,kp'--+-~-o..__n_:_i_'t,_0_(_.i<c_,__ M-=--:f,___,·u_;::_.e:___ __ 

address Sd 0 (, Or· SvJ 
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t Kadrie 
.r-.._ • 520 Foyf Dr SW 

Albuquerque, NM 87121 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 



Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 
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RE: WIPP Permit Modification Request- Addition of a Shielded Con'tainer ~
:.~I 

"''V .,. 
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7/:;:. ;' 

Dear Tim Hall: 

I am very concerned about shielded containers. They 1.vould expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energy says, shielded containers could not be handled like contact-handled waste 
bemuse dmuagcd or !raking con fainrrs could not be oz,er-packed. 

Silielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunity for a hearing. 

Tlumk you for fully considering and responding to my conzments. 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 



Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

RE: WIPP Permit Modification Request- Addition of a Shielded Container 

Dear Tim Hall: 

I am very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energy says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there ·would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of Ne'lu Mexico, increasing the risk of accidents and exposures to the public. 

T1ze amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled ·waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunity for a hearing. 

name 4~ '· qM.Q Ju ~u d 
I 

address I 3.7~-d,_ J3;sfoj?s htt:r .;(}o/ 
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l\Is. Dominique 1\lazeaud 
1352 Bishops Lodge R1l 
Santa Fe, Nl\1 87506 

Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

\' 

RE: WIPP Permit Modification Request- Addition of a Shielded Container 

Dear Tim Hall: 

I am very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energy says, shielded containers could not be handled like contact-handled 1/}aste_ 
because damaged or leaking containers could not be over-packed. 

. ... 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Tints, there would 
be not only more RH ·waste at WIPP, but also more shipments of RH waste throughout the state 
of Nezu Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunity for a hearing. 

Tlwnk you for fully considering and responding to my comments. 

address ?) C: I 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 
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;:erned about shielded containers. They would expand the space available at WIPP 
ndled waste that is dangerous to transport, store, and dispose. Despite what the 
Jf Energ1J says, shielded containers could not be handled like contact-handled waste 
1ged or leaking containers could not be over-packed. 
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of RH waste in the Waste Handling Building would dramatically increase because 
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mzs to use shielded containers for hotter commercial waste (Greater-Than-Class C 
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containers request is not a proper class 2 permit modification. I request a public 
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Ms Denise Arthur 
11112 Baldwin Ave NE 
Albuquerque, NM 87112-3132 

Tim Hall 
New Mexico Environment n 
2905 Rodeo Park Drive East, 
Santa Fe, NM 87505 



Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

Dear Tim Hall: 

I mn very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled ·waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energy says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) ·waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Titus, there would 
be not only more RH waste at WIPP, but also more shipments ofRH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

Tlze amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in tlze contact-handled waste portion of the building, 
wlwn· they mrrt•11tly are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Tlwn-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunity for a hearing. 

Thank you for fully considering and responding to my comments. 

name 
Randy Diner 
632 Turner Dr NE 

. Albuquerque, NM 87123 
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Randy Diner 
632 Turner Dr NE 
Albuquerque, NM 87123-2279 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 



Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

Dear Tim Hall: 

I am very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite ·what the 
Department of Energy says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) ·waste to be emplaced at WIPP because 
RH waste would continue to be disposed in ·walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH ·waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

DOE also pla11s to mw shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expmzding WI P P beyond its legal limit of 175,564 cubic meters ofTRU waste. 

The shieldl'd containers request is not a proper class 2 permit modification. I request a public 
!rearing and that shielded containers be a class 3 modification so that there would be more 
e::dt'11Sh'c public mi11111CIII and mz opportunity for a /zearing. 

Tlumk you for j1tlly considering and responding to my comments. 

name ________________ _ 

address _______________________ _ 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 



Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

Dear Tim Hall: 

nrc fJr•j 
,lr,; •-.uili1 

I am very concerned about shielded containers. Tirey would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energ11 says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
wlrcre they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Tlznn-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunity for a hearing. 

Thank you for fully considering and responding to rny comments. 

name 

address 
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New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 



Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

Dear Tim Hall: 

I am very concerned about shielded containers. T11ey would expnlld the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energy says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. T11us, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in tlze contact-handled waste portion of the building, 
where they currently are prohibited." 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legallimitof175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunity for a hearing. 

Thank you for fully considering and responding to my comments. 

,/1 
name( zU?f'atPA 2J 
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address /I /); Ct S I .. 
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New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 



Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 1 t; 1 t. 

' Santa Fe, NM 87505 ,..... 
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RE: WIPP Permit Modification Request- Addition of a Shielded Contm ~ 

Dear Tim Hall: 

I am very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energy says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in tlze con tact-lzandled waste portion of the building, 
mlrere they cturently are prohibited. 

DOE also plans to use shielded containers for hotter commercial·waste (Greater-Than-Class C 
luaste), expanding WIPP beyond its legal limit of 175,564 cubic meters ofTRU waste. 

The slitd.d,ed containers request is not a proper class 2 permit modification. I request a public 
/rearing mz"~hat shielded containers be a class 3 modification so that there would be more 
extensi·ue public comment and an opportunity for a hearing. 

'11wnk you for fully considering and responding to my comments. 
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New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 



Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

Dear Tim Hall: 

I anz very concemed uhoul sllil'lded containers. They would expand the space available at WIPP 
for renwte-hmrdled waste llral is dangerous to transport, store, and dispose. Despite what the 
Department of Energy says, shielded containers could not be handled like contact-handled waste 
because damaged or leakillg containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments ofRH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts (~f RH waste would be in the contact-handled waste portion of the building, 
wlrcrc they cu rre11lly art' prolribi fer/. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WI PP beyond its legal limit of175,564 cubic meters ofTRU waste. 

Tire shielded containers request is not a proper class 2 permit modification. I request a public 
hearing llllli that shielded containers be a class 3 modification so that there ·would be more 
extensi11e public comment and an opportunihJ for a hearing. 

Thank you for fully considering and responding to my comments. 

name ( \{01.-\-\e Stone) 

address_J_L-\ __ · _J_5 __ --_\_c?_o _J_o 1_D __ I\J_·J\J_ 
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Mr. & Mrs. Andrew Stone 
2425 Teodoro Rd NW 
AlbuquerqueNM 87107-3064 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

RE: WIPP Permit Modification Request -Addition of a Shielded Container 

Dear Tim Hall: 

I 11111 very concerned about shielded containers. They would expand tlte space available at WIPP 
for rernote-handled waste that is dangerous to transport, store, and dispose. Despite what the 
Departrnent of Energtj says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in ·walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH ·waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

Tlw til/lOll 111 ~~r RJ-J wasll' in the Waste Handling Building would dramatically increase because 
substantial amoiiiLfs of RH waste would be in the contact-handled waste portion of the building, 
wlll'rl' thl'y currmtly are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunity for a hearing. 

Thank you for fully considering and responding to my comments. 

name 

))0,~ address -, <~ 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 



Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

Dear Tim Hall: 

IE 2011 

I am very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled ·waste that is dangerous to transport, store, and dispose. Despite what the 
Department of Energy says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste ·would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

Tlte £111/0t.tnf of RH waste in the Waste Handling Building would dramatically increase because 
suhstanfial tnuotmts of RH 'lmste would be in tlze contact-handled waste portion of the building, 
wlrcre tltcy C/1/Tl'lllly arc prohibited. 

DOE also plans to use shielded containers for hotter commercial 11mste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of 175,564 cubic meters ofTRU ·waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
!zearing and that shielded containers be a class 3 modification so that there would be more 
extensive public conmzent and an opportunity for a hearing. 

Thank you for fully considering and responding to my comments. 

address_J_::?_J_--'-/_-'J-<-. _J-_J_i_ __ /-_J_C_1 _v--=\;_· ·..-_? __ 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 



Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

RE: WIPP Pen11it Modification Request- Addition of a Shielded Container 

Dear Tim Hall: 

I am very concerned about shielded containers. I11ey would expand the space available at WIPP 
for remote-handled waste that is dangerous to transport, store,~ and dispose. Despite what the 
Department of Energy t>ays, shielded containers could not be handled like contact-handled waste 
because damagl'd or leaking nmtaincrs could not be oPer-packed. 

Shielded containers will allow 111ore remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WlPP, but also more shipments ofRH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
·where they currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WIPP beyond its legal limit of175,564 cubic meters ofTRU waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there ·would be more 
extensive public comment and an opportunity for a hearing. 

Thank you for fully considering and responding to my comments. 

name~)~-~~-\-~---------------------------

address "t cr/ L-\ Sl.f 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

lam 7'cry co/lcemcd about shielded containers. They would expand the space available at WIPP 
ji>r l'l'IIWfe-ltmuflcd ¥Paste that is dangerous to transport, store, and dispose. Despite what the 
Ocparflllcnl 4 Ellergy says, shielded containers could not be handled like contact-handled waste 
bccm1sc• dtmwged or leaking containers could not be over-packed. 

Shielded containers ·will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk of accidents and exposures to the public. 

The amount of RH waste in the Waste Handling Building would dramatically increase because 
substantial amounts of RH waste ·would be in the contact-handled waste portion of the building, 
where they currently are prohibited. 

1 )()f. ah;o pl11ns to use shielded co11tainers for lzotter conunercial waste (Greater-Tlzan-Class C 
ll'llsit'), c•xpmtding W/1'1' llt'yond its legal limit of175,564 cubic meters ofTRU waste. 

'/'Ire sltieldc•d c'Oillainers request is not 11 proper class 2 permit modification. I request a public 
/rcari11g awl that shielded containers be a class 3 modification so that there ·would be more 
extensive public comment and an opportunity for a hearing. 

Thank you for fully considering and responding to lilY comments. 

"~)U/J/r,e ~ /~C name __________________ ~=-~v _____ ~ ______ __ 

address. ___ 7._~_0_-" 1_·-~------~-~-+-if/_R.c._._;f_A_c:_~_~· 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 



Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

:"' 
~. "-'..J ' 

' _!t. '.');.~"~/ 
RE: WIPP Permit Modijlcotion Request- Addition of a Shielded Container, .. 0 .· ~.:,S.'/ 

• ·.,'-:_L~L bL l-~-

Dear Tim Hall: 

I am very concerned about shielded containers. They would expand the space available at WIPP 
for remote-handled waste that is dangerous to tm11sport, store, and dispose. Despite what the 
Department of Energy says, shielded containers could not be handled like contact-handled waste 
because damaged or leaking containers could not be oucr-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
1~1 I tuaste would continue to be disposed in walls of the underground rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste throughout the state 
of New Mexico, increasing the risk £~{accidents mzd exposures to the public. 

+.'.:) 
,, .. ..-· 

The anzount of RH waste in the Waste Handling Building w(nJld dmmatfrnlly increase bec;:ause 
substantial amounts of RH waste wo11ld be in tire con facl-lrnlltfled W<lsle l?ortion of tlre building, 
where tlrey currently are prohibited. \.: i. , :, ,, 

DOE also pla_n~ to use shield~« po~_tainers for_lwtter conzmerci~l waste (Greater-Than-Class C 
waste)~ expandmg WIPP/~eyond zts':fegallznnt of175,564 cubzc meters ofTRU waste. 

The shielded containers ~(quest is n~)a proper class 2 pemlit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensive public comment and an opportunity for a hearing. 

Thank you for fully considering lllld responding to my comments. 
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Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 

J '• .. 

RE: WIPP Permit Modification Request- Addition of a Shielded Container 

Dear Tim Hall: 

I am very concerned about shielded containers. They ·would expand the space available at WTPP 
for remote-handled waste that is dangerous to transport, store, and dispose. Despite what tlze 
Department of EnergtJ says, shielded containers could not be handled like contact-lzandled waste 
because damaged or leaking containers could not be over-packed. 

Shielded containers will allow more remote-handled (RH) waste to be emplaced at WIPP because 
RH waste would continue to be disposed in walls of the undergrou/1(1 rooms. Thus, there would 
be not only more RH waste at WIPP, but also more shipments of RH waste tlzrouglwut tlze state 
of New Mexico, increasing the risk of accidents and exposures to tlte public. 

The amount ofRH waste in the Waste Handling Building would dmnuztically increase because 
substantial amounts of RH waste would be in the contact-handled waste portion of the building, 
w!JCre tltey currently are prohibited. 

DOE also plans to use shielded containers for hotter commercial waste (Greater-Than-Class C 
waste), expanding WTPP beyond its legal limit of175,564 cubic meters ofTRU ·waste. 

The shielded containers request is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more 
extensh1e public comment and an opportunity for a hearing. 

Tlrank you _fiJYfully co11siderillg and respondiJZg to my comments. 

) 
name 1....../ ft\.. lUi/~. 

addressfOfSo X , f/ 1111. 
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Tim Hall 
New Mexico Environment.Deparbnent 
2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 



SOUTHWEST RESEARCH AND INFORMATION CENTER 
P.O. Box4524 Albuquerq~ NM 87196 505-262-1862 FAX: 505-262·1864 ·~.srtc.org 

December 5, 2011 

Tim Hall 
New Mexico Environment Department 
2905 Rodeo Park Drive, Building 1 
Santa Fe, NM 87505 

RE: WIPP Class 2 Permit Modification- Addition of a Shielded Container 

Dear Tim, 

Southwest Research and Information Center (SRIC) provides the following comments on the 
Addition of a Shielded Container Class 2 permit modification request that was submitted by the 
permittees on September 30, 2011, according to their public notice. SRIC is commenting 
separately on the other two class 2 requests regarding ventilation and groundwater monitoring. 

SRIC appreciates that the permittees provided drafts of the three proposed requests and that 
representatives of the permittees as well as NMED met with SRIC and other citizen group 
representatives on August 30, 2011. SRIC continues to believe that such pre-submittal meetings 
are useful and supports continuing that "standard" practice in the future. SRIC also notes that 
there were some changes made in the modification request after the pre-submittal meeting, 
although several major changes suggested by SRIC at the pre-submittal meeting were not 
incorporated into the modification request. 

1. NMED must deny the modification request 
Pursuant to 20.NMAC 4.1.900 (incorporating 40 CFR §270.42(b)(7)), NMED may deny the 
class 2 modification request for any of three reasons. SRIC believes that denial is required 
because the request is deficient under each of the three criteria -- the request is not complete, the 
request does not meet the requirements of the Resource Conservation and Recovery Act (RCRA) 
and the Hazardous Waste Act (HW A), and the request does not demonstrate that the changes 
requested will protect human health and the environment. 

A. The request is not complete. 40 CFR §270.42(b)(7)(i) 
Despite the discussion at the pre-submittal meeting, the request does not include important 
information necessary for the public to adequately comment and for NMED to determine that the 



modification would protect public health and the environment and comply with other provisions 
ofRCRA and the HWA. For example, the modification request does not provide any limits to 
the amount of remote-handled (RH) waste in shielded containers that can be stored in the 
Parking Area Unit (PAU) or in the contact-handled (CH) Bay of the Waste Handling Building 
(WHB). The Permit allows no RH waste in the CH Bay Storage Area, in the CH Bay Surge 
Storage Area, and in the Derived Waste Storage Area. Permit Part 3.1.1.2 and Table 3.1.1. 

The purpose of shielded containers request is to aUow RH waste to be handled in the precisely 
those CH areas in which RH waste is currently prohibited. Yet the request includes no changes 
regarding Table 3.1.1. For example, without changes to Table 3.1.1, as was discussed at the pre
submittal meeting, the entire CH Bay Storage Area could be filled only with RH waste in 
shielded containers. Similarly, the request also includes no changes regarding Table 3.1.2, so the 
entire PAU could be filled with RH waste in shielded containers. The request does not discuss 
those possibilities and is incomplete. 

The request does not include the amounts of RH waste that would be managed at WIPP in 
shielded containers, nor the amount of RH waste that would be managed at WIPP in canisters. 
Thus, the public and NMED cannot determine, among other things, the types and amounts ofRH 
waste that would be managed in the CH Bay Storage Area, in the CH Bay Surge Storage Area, 
and in the Derived Waste Storage Area. The public and NMED cannot determine how much RH 
waste in shielded containers would be emplaced in the Underground Hazardous Waste Disposal 
Units (HWDUs) and how much RH waste in canisters would be in Panels 6, 7, and 8. Therefore, 
the request is incomplete. 

The public and NMED cannot determine how much capacity would be available for CH waste in 
the Underground HWDUs if shielded containers were emplaced. The request Figure 3 shows 
some shielded containers being "randomly placed." However, the request does not describe how 
"random emplacement" would be accomplished or how it makes the most efficient use of 
Underground HWDU capacity. Nor is Figure 3 proposed for inclusion in the Permit. 
Apparently, some CH waste emplacement space will be displaced for RH waste in shielded 
containers. Whether there is adequate space for remaining CH waste in the WIPP Inventory or 
whether the permitted capacity for CH waste should be reduced are matters that must be 
discussed in the request. Therefore, the request is incomplete. 

An unstated major purpose of the modification request is to address the permittees' management 
(or mismanagement) ofWIPP over the past 13 years in such a way that there is not enough 
available capacity in the Underground HWDUs for some of the RH waste in the WIPP 
Inventory. In Panels 1-5, there are 462 RH canisters emplaced, with a volume of 411.18 cubic 
meters (462 x 0.89). Panels 6, 7, and 8 have a total capacity of2,060 canisters (600+730+730), 
or 1,834 cubic meters, according to Table 4.1.1. Since the permittees have stated that they intend 
to request a permit modification for panels 9 and 10 to be the same size as panels 1-8, the 
presumed RH capacity of those two panels would be 1,460 canisters or 1,300 cubic meters. 
Thus, the total available capacity for RH waste is 3,545.18 cubic meters ( 411.18+ 1 ,834+ 1 ,300). 
That is approximately half of the RH waste legal capacity of 7,079 cubic meters and less than the 
amount of RH waste described in the 2011 WIPP Inventory (DOE/TRU-11-3425). That this 
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major purpose and the above data is not even mentioned in the request clearly shows that the 
request is grossly incomplete. 

Page 2 of the request states: 
"RH TRU mixed waste emplaced at the WIPP facility in shielded containers will 
remain designated as RH TRU mixed waste in the WIPP Waste Information 
System (WWIS). The emplaced volume will be counted against the RH 
repository limit of7,080 cubic meters (m3) and RH TRU mixed waste volume 
limits specified in the Permit." 

Proposed revised Permit Section A 1-1 b(2) states that "Each 30-gallon inner container has a gross 
internal volume of 4.0 ft3 (0.11 m3)." Since each shipment could contain a 3-pack of shielded 
containers, each shipment could have 0.33 cubic meters. Each RH canister holds 0.89 cubic 
meters. Thus, 1 00 cubic meters of RH waste in canisters is handled in 113 containers and 
shipments, whereas 100 cubic meters of RH waste in shielded containers is handled in 304 3-
packs and shipments. Therefore, use of shielded containers would substantially increase the 
number of packages containing RH waste being handled at WIPP, and substantially increase the 
number of containers arriving at the site and being stored in the PAU, WHB, and Underground 
HWDUs. However, those matters are not discussed in the request, and the request is inadequate 
and incomplete. 

The request includes a new section in Attachment A 1, A 1-1 d( 4) Handling Waste in Shielded 
Containers, which states: 

"If a primary waste container is not in good condition, the Permittees will 
overpack the container, repair/patch the container in accordance with 49 CFR 
§173 and §178 (e.g., 49 CFR §173.28), or return the container to the generator." 

At the pre-submittal meeting there was discussion regarding how overpacking would be done. 
One option mentioned was takin~g the shielded container to the RH Waste Bay for overpacking. 
In its November 18, 2011 comments on the class 2 requests, the permittees state (#5, page 2): 

"A question was raised by a stakeholder regarding the overpacking of shielded 
containers should the container integrity be such that overpacking is necessary 
upon arrival at the WIPP facility. Shielded containers which require overpacking 
will be managed as any other CH TRU waste requiring overpacking. 
Overpacking of Shielded Containers is addressed in Permit Attachment A, 
Section Al-ld(4), Handling RH TRU Mixed Waste in Shielded Containers." 

An additional comment in the November 18, 2011 submittal, regarding Attachment A 1, Section 
A1-lc(l), would add: 

"Shielded containers are not stored in the RH Complex of the WHB. Shielded 
containers will be stored in the CH Bay of the WHB Unit." 

The Permit Section 3.1.1.9 also states: 
The Permittees shall store RH TRU mixed waste in casks, canisters, or drums in 
the RH Complex as described in Permit Attachment AI, Section Al-lc(l). 
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The language in the additional comment and Permit Section 3 .1.1. 9 do not include shielded 
containers, thereby precluding the possibility of overpacking shielded containers in the RH Bay. 

Permit Attachment A2-2(b), Page A2-12 of 46, lines 30-31 provides: 
If a waste container is damaged during the Disposal Phase, it will be 
immediately overpacked or repaired. 

Thus, the request states that overpacking could be done, but does not describe how overpacking 
would be done upon arrival at WIPP or if damaged in an Underground HWDU and what 
overpack container would be used. While Part 3 of the Permit provides that some containers 
may be used to overpack "CH TRU mixed waste," there is no container specifically allowed for 
use to overpack shielded containers with RH waste. Thus, the request includes an overpacking 
provision that is erroneous and cannot be accomplished. Here again, the request is incomplete 
and inadequate. 

Thus, regarding several different essential matters, the request is incomplete and denial of the 
request is appropriate. 

B. The request does not meet the requirements of the HW A and RCRA. 40 CFR 
§270.42(b )(7)(ii) 

The request includes numerous changes to the Permit in how RH waste is packaged (using the 
shielded container), stored in the PAU, opened in the CH Bay ofthe WHB, examined for 
contamination and damaged containers, placed on the facility pallet, and emplaced underground. 
As already noted above, aspects of handling of.shielded containers are not completely and 
adequately described in the request, as required by the HW A and RCRA. 

20.NMAC 4.1.900 (incorporating 40 CFR §270.42(b )(1 )(iii)) requires that the request explain 
why the modification is needed. The request fails to discuss, let alone adequately explain, that a 
major need is to expand the available disposal capacity for RH waste in the Underground 
HWDUs (see discussion on pages 2-3 above). It is clearly a violation of the HWA and RCRA to 
not explain the need, and the request should be denied. 

Moreover, the request includes a clearly erroneous statement about the Permit. Page 2 of the 
request states: 

"Quantities of RH TRU waste that arrives in canisters is currently counted based 
on the volume of inner containers." 

On the contrary, as NMED pointed out in its November 9, 20 llletter to the permittees regarding 
the Revised November 2, 2011 Permit, each canister is counted as 0.89 cubic meters. Thus, the 
request is not accurate, as required by RCRA and the HW A. 

As a related matter, SRIC also would object to the volume of waste in shielded containers being 
counted based on the volume of the inner container, rather than on the volume of the shielded 
container itself. Here again, the request is incomplete, because the gross internal volume ofthe 
shielded container is not specified. 
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As will be further discussed in #2 below, the request also does not meet the requirements for a 
class 2 modification request. Consequently, the request does not meet the requirements of 
RCRA and the HW A. 

Thus, the request does not meet the requirements of RCRA and the HW A and denial of the 
request is appropriate. 

C. The request does not demonstrate that use of shielded containers will protect public health 
and the environment. 40 CFR §270.42(b)(7)(iii); §74-4-4 NMSA. 

The modification request does not discuss the characteristics of RH waste, including that it can 
have a surface dose rate of up to 1,000 Rem per hour and is highly dangerous to workers and the 
public. Because of the difficulties of safely permitting RH waste at WIPP, RH waste was not 
allowed until a Class 3 modification was approved on October 16, 2006, effective November 16, 
2006. 

As discussed on page 3 above, the use of shielded containers substantially increases the number 
of packages containing RH waste being handled at WIPP, substantially increases the number of 
containers arriving at the site and being stored in the PAU, WHB, and Underground HWDUs. In 
addition to significantly increasing the operations at the site, those increases pose dangers to 
public health and the environment that are not discussed in the request. The request does not 
demonstrate that such an increase in the number of packages with RH waste would not endanger 
public health and the environment. On the contrary, increasing the number of RH waste 
packages could endanger public health and the environment by requiring additional handling of 
RH waste, thereby increasing exposures and the likelihood of accidents and releases. 

Further, SRIC believes that overpacking of a damaged or leaking shielded container must be 
required to protect workers and public health and the environment. That there is no overpack 
container available for shielded containers means that those containers should not be allowed at 
WIPP. Even a provision requiring that a damaged 'shielded container be returned to the generator 
may not be adequate because such return shipment might not be possible if the container is 
significantly damaged or leaking. 

Because the request does not demonstrate that use of shielded containers will protect public 
health and the environment, denial of the request is appropriate. 

2. JfNMED does not deny the request. it must process the request as a class 3 permit 
modification under 40 CFR §270.42(c). 

Pursuant to 20.NMAC 4.1.900 (incorporating 40 CFR §270.42(b )(6)(i)(C)), NMED may 
determine that the modification request must follow the procedures for a class 3 modification 
because there is substantial public concern about the proposed modification or the complex 
nature requires the more extensive procedures of class 3. Both requirements are met regarding 
shielded containers. There is substantial public interest in shielded containers, and there is very 
substantial public interest in WIPP and RH waste, as has been demonstrated over the past 15 
years with the WIPP permitting process in which hundreds of people have participated as well as 
several organizations, in addition to SRIC, that represent hundreds of other people. 
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The complex nature of using shielded containers also has been demonstrated by the above 
comments regarding matters that are not completely included in the request. Handling RH waste 
at WIPP is demonstrably complex and was subject to class 3 modification procedures in 2005 
and 2006. Shielded containers would continue the complexity of the existing RH operations and 
add new procedures. Thus, shielded containers would multiply the complexity of managing RH 
waste at WIPP. 

Moreover, on October 24, 2011, NMED Secretary David Martin made a determination that the 
Los Alamos National Laboratory (LANL) class 2 permit modification request for TA-63 
Transuranic Waste Facility would be processed as a class 3 modification because of a "long 
history of substantial public concern regarding the management of hazardous waste at LANL." 
(Page 2). The NMED Secretary also determined that the modification "would require complex 
changes to the facility and its operations." (Page 2). There is an even longer history of 
substantial public concern regarding the management of hazardous waste at WIPP, dating back at 
least 20 years. That public concern has been manifested repeatedly in the original permitting 
process, including the public hearing that lasted 19 days in 1999; and in public involvement in 
numerous permit modification requests over the past 13 years, including the request that allowed 
RH waste to be managed at WIPP. As already discussed, the use of shielded containers would 
require complex changes to many aspects ofRH management at WIPP. 

Moreover, other regulations require shielded containers to be a class 3 modification. 40 CFR 
§270.42, Appendix I.F.1.a requires that a modification "resulting in greater than 25% increase in 
the facility's container storage capacity ... " is a class 3 modification. Also noted above, there are 
no limits on the amount of RH waste that could be stored in shielded containers in the Parking 
Area Unit and CH Waste Bay, so the amount ofRH waste allowed in those areas is certainly 
more than a 25% increase and the amount ofRH waste in the WHB can increase by more than 
25%. 

40 CFR 270.42, Appendix I F.3.a requires that modifications "That require additional or 
different management practices than those authorized in the permit" are class 3. The purpose of 
shielded containers is to require additional and different management practices for RH waste 
than those in the Permit. Here again, shielded containers require a class 3 modification. 

Thus, based on the HW A and RCRA regulations and because of current NMED practices, 
shielded containers must be processed as a class 3 modification, if the modification request is not 
denied. 

3. The request includes other inadequacies. 
A. The request on page 2 states: 

"No waste assemblies will be placed on top of a 3-pack assembly of shielded 
containers because the narrower cross section of the 3-pack assembly of shielded 
containers may make the stack unstable." 

However, the Permit Section A2-1, Page A2-2 of 46, lines 7-8 provides: 
The CH TRU mixed waste containers may be stacked up to three high 
across the width of the room. 
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Since the request includes no change in that provision and states that shielded containers would 
be handled as CH waste, other CH waste containers could be placed on top of a 3-pack assembly 
or a 3-pack assembly could be placed on top of CH TRU mixed waste containers. The request 
does not demonstrate that such stacking would protect workers or public health and the 
environment, and indeed the request states that such stacking is not appropriate. SRIC objects to 
allowing 3-packs of shielded containers to be stacked on top of CH TRU waste containers or to 
CH TRU waste containers being stacked on top of shielded containers. 

B. The request proposes to revise Permit Part 4, Table 4.1.1 to remove the container equivalent 
column. SRIC strongly objects to such a revision. The limit on the number of RH TRU 
canisters was supported by public comment and technical testimony in the permit modification 
process that added RH waste to the Permit. In the request, the permittees have provided no 
adequate technical basis to remove the column and the limits. 

Further, Permit Part 4, Table 4.1.1 as included in the request is not consistent with the November 
2, 2011 Revised Permit and must be corrected. 

4. SRIC requests a public hearing on any shielded containers modification request. 
RH waste and shielded containers are a matter of significant interest to SRIC and the public. As 
demonstrated by these comments, the use of shielded containers would be complex, and stringent 
measures are required to protect public health and the environment. The complexity of the 
matters and the incompleteness of the request require a public hearing so that the matters may be 
adequately examined, and the required determinations regarding protecting public health and the 
environment can be adequately made. Therefore, any permit modification to allow use of 
shielded containers is a major modification, and SRIC requests a public hearing on the current, 
or any other, shielded containers permit modification request. 

Concerned Citizens for Nuclear Safety joins in these comments. 

Thank you very much for your careful consideration of, and your response to, these and all other 
comments. 

Sincerely, 

Don Hancock 

cc: John Kieling 
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Mr. John Kieling, Acting Chief 
Hazardous Waste Bureau 

Department of Energy 
Carlsbad Fie!d Office 

P 0 Box 3090 
Carlsbad. New Mexico 88221 

DEC 0 5 2011 

New Mexico Environment Department 
2905 Rodeo Park Drive East Building 1 
Santa Fe. New Mexico 87505-6303 

Subject Additional Comments on the September 29, 2011, Class II Permit Modification 
Request: "Update Ventilation Language, Addition of a Shielded Container, and Revise 
the WIPP Groundwater Detection Monitoring Program plan" 

Dear Mr. Kieling: 

The purpose of this letter is to provide you with additional comments on the subject permit 
modification request. 

We certify under penalty of law that this document and the enclosure were prepared under our 
direction or supervision in accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the information submitted. Based on our inquiry of the 
person or persons who manage the system, or those persons directly responsible for gathering 
the information, the information submitted is, to the best of our knowledge and belief, true, 
accurate, and complete. We are aware that there are significant penalties for submitting false 
information, including the possibility of fine and imprisonment for knowing violations. 

If you have any questions, please contact Ms. Susan McCauslin at (575) 234-7349. 

Sincerely, 

M. F. arlf, General Manager 
Washington TRU Solutions LLC 

Enclosures (2) 

cc: w/enclosure 
T Hall. NMED *ED 
T Kliphuis. NMED ED 
CBFO M&RC 
·Eo denotes electronic distribution 

C8FO:OESH:SEM:ANC:11-1361:UFC 5486.00 



Enclosure 1 

Additional Comments on the September 29, 2011, Class 2 Permit 
Modification Request: "Update Ventilation Language, Addition of a Shielded 

Container, and Revise the WIPP Groundwater Detection Monitoring Program 
Plan" 



P'crmittccs' Additionnl Comments on the September 29, 2011, Class 2 Permit 
Modification Request: "Update Ventilation Langunge, Addition of a Shielded 
Container, And RcYisc the \VIJ>P Groundn'atcr Dctc.ction Monitoring Program 
Plan" 

l. Editorial correction, PMR Item 3, Revise the JV!PP 0roundwater Detection 
.\foniwring Program Plan. Table L-5. Details ofConstructionjhr the Six Culehra 
Dt.!tecrio/1 .t/onirorfng Wells. to provide consistl!ncy in unit conversions and 
rounding and to correct one value for WQSP-6 drilling depth \Vith error. The 
attached Tabh: L-5 \Vas created to assure consistency in the manner in \Vhich the 
values are represented. The process is as follows: Retrieve the value from the 
associated Figure and convert to metric using an online convet1cr, rounding to the 
nearest whole meter. This resulted in minor adjustments in the values (shO\vn in 
.Yellmv). One error was conectcd in the process regarding drilling depths .. With 
Air'' for well \VQSP-6. This was corrected to agree \Vith the drilling depth value 
in the adjacent ··coring .. column. 

' Editorial correction. PMR Item 3. Revise the 1V!PP Grounchrater Detection 
Monitoring Program /'ian. Page B-31. Line 3-L Insert. ··or three well bore 
volumes. \vhichevcr occurs first" after·· ... parameters stabilize .... " Either 
stabilization of field parameters or colb.:tion of three wdl bore volumes attains 
the sample quality required for laboratory analysis. This change inakcs this 
language consistent with the proposed text in Section L-4c(2)(ii). 

Cround-wat£:n3rcundwater· surface elevations will be measured in each 
·:·r-=::-;!OMW prior to g:::":' .. :n•1-:,vac-::rnr::ur~c~·t~Jt'2r sample collection. Gr..:;und 
·N:::t::::Grcund•Na~-c;r will be extracted using serial and final sampling methods. 
Serial samples will be collected until gr•Jur<d-wateroroundwater field indicator 
parameters stabilize cr· three INt::il bcr.::: volumes •tvhichever occurs first, after 
which the final sample for complete analysis will be collected. Final samples will 
then be analyzed for the DMPa;~alytiGal-suit.:::- nar2n1·-::ters ::nd ccr:stlt',;ents_ln 
P?.rt 5 ·;· ::<-" ~ : .: ·?: ::~-..:L; .:. -•· 

3. Editorial correction. Item 3. Re1·ise the WIPP Groundwater DetecJion Moniloring 
Program Plan. Page B-53. Lines 14 and 17. In line 1-lmovc the "and"' to bt: in 
front of "'temperature .. and delete the comma immediately after temperature. In 
Line 17 delete the text '"and SC to 1 0 millivolts (m Vf'. The correct SC units arc 
included earlier in the sentence and not needed here. 

r~·JL:;::.:::-Z"! ::~pcrw~g-:c-~r-=is Soecific conductance SG, pH, and temperature .;;;d 

·:cc:ti~-r:al!y-E.h-will be measured during well purging and after sampling. SC 
measurements will be precise to ±1 0%~ pH to 0.10 standard unit, soecific aravitv 
:c 0.01 bv hydrometer ef~d.and temperature to 0.10 degrees Celsius (0 C) .:;;::'J 

.seE:-:. tc.:-l.C--'IIl!ll\'(:.i~·S·' :1;\/~. Water-level measurement will be precise to +0.0 1 ft. 
Tle orec:sion of water densitv measurements. when measured in the field usinq 
cown hole instrumentation. will be determined on a well-by-well basis and will 
t-::sult 1n no more than +2ft of error in the derived fresh-water head. 
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Table L-5 
Details of Construction for the Six Culebra Detection Monitoring Wells 
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SUSANA MARTINEZ 
Governor 

JOl-IN A SANCHEZ 
Lieutenant Governor 

December 22, 2011 

. . .i State of New Mexio41/f}l r·~ . i: ·: .. ~,¥ 
ENVIRONMENT DEPARTMHNT .. ;. ' ' ..•. ! 

Office of the Secretary 

Harold Runnels Building 
1190 Saint Francis Drive, PO Box 5469 

Santa Fe, NM 87502-5469 
Telephone (505) 827-2855 Fax (505) 827-2836 

www .nmenv .state.mn. us 

CERTIFIED MAIL ~ RETURN RECEIPT REQUESTED 

Farok Sharif 

DAVE MARTIN 
Secretary 

BUTCH TONGAGE 
Deputy Secretary 

Edward Ziemianski, Acting Manager 
Carlsbad Field Office 
Department of Energy 

Washington TRU Solutions LLC 
P. 0. Box 2078 

P. 0. Box 3090 Carlsbad, New Mexico 88221-5608 
Carlsbad, New Mexico 88221-3090 

RE: PERMIT MODIFICATION REQUESTS TO UPDATE VENTILATION LANGUAGE, ADD A 
SHIELDED CONTAINER, AND REVISE THE WIPP GROUNDWATER DETECTION 
MONITORING PROGRAM PLAN 
WIPP HAZARDOUS WASTE FACILITY PERMIT 
EPA I.D. NUMBER NM4890139088 
WIPP-11-010 

Dear Messrs. Ziemianski and Sharif: 

The New Mexico Environment Department (Department) has received a Permit Modification 
Request (PMR) to Update Ventilation Language, Add a Shielded Container, and Revise the 
Waste Isolation Pilot Plant (WIPP) Groundwater Detection Monitoring Program Plan, dated 
September 29,2011, from the U.S. Department of Energy Carlsbad Field Office and Washington 
TRU Solutions LLC (the Pennittees). The Permittees seek to modify the Hazardous Waste 
Facility Permit for the WIPP and request that the Depa1iment process the PMR as a Class 2 
permit modification under the regulations at 40 CFR § 270.42(b). For the reasons explained 
below, I have determined that it is appropriate for the Department to process the modification 
request as a Class 3 permit modification under 40 CFR § 270.42(c). 

Under 40 CFR § 270.42(b)(6)(i)(C)(l), the Department Secretary may determine that the 
modification request must be processed as a Class 3 modification because there is substantial 
public concern about the requested modification. There is a long history of substantial public 
concern regarding the storage and disposal of remote handled (RH) waste at WIPP. Substantial 
public concern has also been demonstrated with respect to the current PMR proposing the 

111226 
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Messrs. Ziemianski and Sharil· 
December 22, 2011 
Page 2 

.. ) 

addition of shielded containers. More than 80 people have submitted written comments for the 
record regarding this PRM. Many of those comments specifically addressed the proposed 
modification for remote handled waste. There is also a long history of substantial public concern 
about groundwater monitoring at WIPP. At least one of the commenters on this PRM addressed 
groundwater monitoring. 

Further, under 40 CFR § 270.42(b)(6)(i)(C)(2), the Department Secretary may determine that the 
modification request must be processed as a Class 3 modification because the complex nature of 
the changes require the more extensive Class 3 procedures. The requested modification would 
require complex changes to the operation of the facility. For example, the PMR likely will 
necessitate additional procedures and equipment for unloading, transporting, and overpacking 
remote handled transuranic waste in shielded containers. As another example, the Department 
will need to evaluate whether the proposed modification complies with 40 CFR § 264.60l(c)(6), 
which addresses the potential for health risks caused by human exposure to waste constituents. 
These issues are more properly addressed as a Class 3 modification. 

Additionally, the regulations provide that a permit modification for a container unit that will 
"require additional or different management practices from those authorized in the permit" must 
be treated as a Class 3 modification. 40 CFR § 270.42, Appendix I, Item F.3.a. The Department 
has concluded that the requested modification will likely necessitate changes to the permit to 
authorize additional or different management practices for containers with remote handled waste. 

In conclusion and for the reasons stated above, I have determined that the modification request 
must be processed as a Class 3 modification. Please be assured that the Environment 
Department will process the modification promptly and with as little delay as possible. Even 
assuming that the Department holds a public hearing on the modification, the Department will 
take final action on the modification request as soon as possible. 

If you have any questions about this decision, please address them to John Kieling, Acting Chief 
of the Environment Department Hazardous Waste Bureau, at 476-6000 or 
john.kieling@state.nrn. us. 

Sincerely, 

~ ,.\. --t· 
t - , t-l/u--t · J ) ' ~· -' ·-

J t 'j,• 1.-v~,.. 

Dave Martin 
Cabinet Secretary 

Enclosures 

cc: J. Davis, NMED RPD 
J. Kieling, NMED HWB 
T. Kliphuis, NMED HWB 
T. Hall, NMED HWB 

.. 
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Messrs. Ziemianski and Sharii 
December 22,2011 
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R. Flynn, NMED OGC 
C. de Saillan, NMED OGC 
L. King, EPA Region 6 
T. Peake, EPA ORIA 
C. Walker, Trinity Engineering 
File: WIPP 2011 and Reading 



SUSANA MARTINEZ 
Governor 

JOHN A. SANCHEZ 
Lieutenant Governor 

December 28, 20 11 

State of New kfexico 

ENVIRONjJtfENT DEPARTiltfENT 

Office of the Secretmy 

Harold Runnels Building 
1190 Saint Francis Drive, PO Box 5469 

Santa Fe, NM 87502-5469 
Telephone (505) 827-2855 Fax (505) 827-2836 

www.nmenv.state.nm.us 

CERTIFIED MAIL- RETURl'l' RECEIPT REQUESTED 

Farok Sharif 

DAVE MARTIN 
Secretary 

BUTCH TONG AGE 
Deputy Secretary 

Edward Ziemianski, Acting Manager 
Carlsbad Field Office 
Department of Energy 

Washington TRU Solutions LLC 
P. 0. Box 2078 

P. 0. Box 3090 Carlsbad, New Mexico 88221-5608 
Carlsbad, New Mexico 88221-3090 

RE: WITHDRAWAL OF DECEMBER 22,2011 LETTER CONCERNING PERMIT MODIFICATION 
REQLESTS TO UPDATE VENTILATrON LA..!'IGUAGE, ADD A SHIELDED CONTAINER, At'ID 
REVISE THE \VIPP GROUNDWATER DETECTION MONITORING PROGRAM PLAN 

\VIPP HAZARDOUS WASTE FACILITY PERMIT 
EPA I.D. NUMBER NM4890139088 
\VIPP-11-010 

Dear Messrs. Ziemjanski and Sharif: 

By means of this correspondence the New Mexico Environment Department (Department) 
hereby retracts the letter dated December 22, 2011 concerning Permit Modification Requests to 
Update Ventilation Language, add a Shielded Container, and revise the WIPP Groundwater 
Detection Monitoring Program Plan for the WIPP Hazardous Waste Facility Pennit 



Messrs. Zicmianski and Sharif 
December 28, 2011 
Pagc2 

If you have any questions about this decision, please address them to John Kieling, Acting Chief 
of the Hazardous Waste Bureau, at 476-6000 or john.kieling@state.nm.us. 

Sincerely, 

_f_\ ~o''\ ')\ o .,_t\ •-
\__/ c,_.._: ·-·· tel-. ....... .... , 

Dave Martin 
Cabinet Secretary 

Enclosures 

cc: J. Davis, NMED RPD 
J. Kieling, NMED HWB 
T. Kliphuis, 'N"MED HWB 
T. Hall, NMED HB 
File: WIPP 2011 and Reading 



SUSANA MARTINEZ 
Governor 

JOHN A. SANCHEZ 
Lieutenant Governor 

December 28, 2011 

NEW MEXICO 

ENVIRONMENT DEPARTMENT 

Water and Waste Management Division 

Harold Runnels Building 

1190 St. Francis Drive, Santa Fe, NM 87505 

Phone (505) 827-1758 Fax (505) 827-28:36 

www .nmenv.state.nm. us 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Edward Ziernianski, Acting Manager 
Carlsbad Field Office 

M. Farok Sharif 
Washington TRU Solutions LLC 
P.O. Box 2078 Department of Energy 

P.O. Box 3090 Carlsbad, New Mexico 88221-5608 
Carlsbad, New Mexico 88221-3090 

RE: NOTICE OF EXTENSION FOR CLASS·2 PERMIT MODIFICATION DECISION 
WJPP HAzARDOUS WASTE FACILITY PERMIT 
EPA I.D. NUMBERNM4890139088 

Dear Messrs. Ziemianski and Sharif: 

DAVEMARTJN 
Secretary 

BUTCH TONGATE 
Deputy Secretary 

On October 3, 2011, the New Mexico Environment Department (NMED) received a Request for 
Class 2 Permit Modification to the Waste Isolation Pilot Plant Hazardous Waste Facility Permit 
from the Department of Energy's Carlsbad Field Office and Washington TRU Solutions LLC 
(Permittees) dated September 29, 2011. This Class 2 modification included the following items: 

• Update Ventilation Language 
• Addition of Shielded Container 
• Revise the WIPP Groundwater Detection Monitoring Program Plan 

According to 20.4.1.900 NMAC (incorporating 40 CFR §270.42(b)(6)), NMED must take 
specific action on the modification request no later than ninety (90) days after receipt of the 
request. In this instance, the date for a decision would be December 31, 2 0 11. By this letter, I am 
notifying you as the Permittees that NMED will decide on this modification request within the 
next thirty (30) days, as allowed by 20.4.1.900 NMAC (incorporating §270.42(b )(6)(i)(E)). 



Messrs. Ziernianski and Sharif 
December 28, 2011 
Page 2 

If you have any questions regarding this matter, please contact Trais Kliphuis of my staff at 
(505) 476-6051. 

Sindylfilo 
Jt:::;; Davis, Ph.p. 
Director 
Resource Protection Division 

cc: John Kieling, NMED HWB 
Trais Kliphuis, NMED HWB 
Thomas Kesterson, NMED DOE-OB/WIPP 
Laurie King, EPA Region 6 
Tom Peake, EPA ORIA 
Connie Walker, Trinity Engineering 
File: Red WIPP '11 



SUSANA MARTINEZ 
Governor 

JOHN A SANCHEZ 
Lieutenant Governor 

January 31,2012 

State of New Mexico 

,/~·1.\ 
l., 

ENVIRONMENT DEPARTMENT 

Office of the Secretary 

Harold Runnels Building 
1190 Saint Francis Drive, PO Box 5469 

Santa Fe, NM 87502-5469 
Telephone (505) 827-2855 Fax (505) 827-2R36 

www.nmenv.state.nm.us 

CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

M. Farok Sharif 

DAVE MARTIN 
Secretary 

BUTCH TONG AGE 
Deputy Secretary 

Edward Ziemianski, Acting Manager 
Carlsbad Field Office 
Department of Energy 

Washington TRU Solutions LLC 
P. 0. Box 2078 

P. 0. Box 3090 Carlsbad, New Mexico 88221-5608 
Carlsbad, New Mexico 88221-3090 

RE: APPROVAL AND PARTIAL DENIAL OF PERMIT MODIFICATION REQUESTS TO UPDATE 
VENTILATION LANGUAGE, ADO A SHIELDED CONTAINER, AND REVISE THE WIPP 
GROUNDWATER DETECTION MONITORING PROGRAM PLAN 
WIPP HAZARDOUS WASTE FACILITY PERMIT 
EPA I.D. NUMBER NM4890139088 
WIPP-11-010 

Dear Messrs. Ziemianski and Sharif: 

The New Mexico Environment Department (Department) has received a Pennit Modification 
Request to Update Ventilation Language, Add a Shielded Container, and Revise the Waste 
Isolation Pilot Plant (WIPP) Groundwater Detection Monitoring Program Plan, dated September 
29,2011, from the U.S. Department of Energy Carlsbad Field Office and Washington TRU 
Solutions LLC (the Permittees). The Permittees seek to modify the Hazardous Waste Facility 
Permit for the WIPP and request that the Department process the request as a Class 2 pennit 
modification under the regulations at 40 CFR § 270.42(b). For the reasons explained below, I 
approve with changes two items of the modification request and deny one item. 

All items in the permit modification request were subject to a sixty (60) day public comment 
period, which ran from October 5, 2011 through December 5, 2011. The Department received 
written comments on the request from eighty individuals and organizations. A large majority 
(77) of public comments addressed item 2, the request to add provisions to the permit for 
shielded containers for remotely-handled radioactive waste. The Department received only a 
few minor public comments regarding item 1, the request to modify the ventilation requirements 



Messrs. Ziemianski and Sharif 
January 31,2012 
Page2 

at the facility, and item 3, the request to modify the facility groundwater monitoring plan. The 
Department approves these modifications in accordance with 20.4.1.900 NMAC (incorporating 
40 CFR § 270.42(b)). The Department has made some changes to the permit modification 
request. Changes include revision of the ventilation language so that the requirement for 
ventilation in an active remote handled waste room with workers present is not removed. This 
revision to the proposed language is made several section of the permit so that the requirement is 
consistent throughout the permit. 

Under 20.4.1.900 NMAC (incorporating 40 CFR § 270.42(b)(7)), the Department may deny a 
Class 2 permit modification request if the modification request is incomplete; it does not comply 
with applicable requirements; or it fails to protect human health and the environment. During its 
teclmical review of the modification request for shielded containers, the Department noted that 
numerous sections in Pati 3, Attachment Al, A2, Cl, D, E artd G must be revised to conform to 
the permit modification. In addition, 40 CFR 270.42(b), Appendix I, item F.3.a states changes of 
storage of different wastes in containers that do not require additional or different management 
practices from those authorized in the permit are Class 2 chartges. The use of shielded containers 
does not fit this category as the facility will not be using different waste but will be using 
different containers. 

Numerous public cornmenters identified similar issues with the modification request. 
Furthennore, the Department does not have sufficient information to correct the technical 
inadequacies in the application and approve the modifications "with changes" under 20.4.1.900 
(incorporating 40 CFR § 270.42(b)(6)(i)(A)). Consequently, the Department is denying the 
permit modification request to add provisions for shielded containers. 

Enclosed are the revised pages of the modified permit in redline-strikeout to help the reader 
rapidly identify each modification. Also enclosed is an electronic version of the modified 
permit, dated Jartuary 31, 2012. An electronic version of the modified permit has been posted 
for the public on the Department's WIPP Information Page at 
http://www.nmenv.state.nm.us/wipp/download.html 

The enclosed revised permit also includes the two Class 1 permit modifications submitted since 
November 2011. A separate letter sent Jartuary 18, 2012 addressed the specifics of those 
changes. 

The permit modification shall become effective thirty days after notice of the decision has been 
served on the Permittees pursuant to 20.4.1.90l.A(l0) NMAC. Thus, the effective date is March 
1, 2012. 

The Department will provide full response to all public comments under separate cover. 
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January 31,2012 
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• 
If you have any questions regarding this matter, please call Trais Kliphuis at (505) 476-6051. 

Sincerely, 

.£) '-t,\)"-'L ),\ .;1._~ 
Dave Martin 
Cabinet Secretary 

Enclosures: 
Redline/strikeout pages showing modifications 
Electronic version of modified pennit dated January 31, 2012 

cc: J. Davis, NMED RPD 
J. Kieling, NMED HWB 
T. Kliphuis, NNIED HWB 
R. Flynn, NMED OGC 
C. de Saillan, NMED OGC 
L. King, EPA Region 6 
T. Peake, EPA ORIA 
C. Walker, Trinity Engineering 
File: WIPP 2012 and Reading 
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vehicle impacts. The substantial barrier incorporates the chain link and braUice cloth room 
closure specified in Permit Attachment A2. 

1.5.14. Bulkhead 

"Bulkhead" means a steel structure, with flexible flashing, that is used to block ventilation 
as specified in Permit Attachment A2 (Geologic Repository). 

I .5. 15. Explosion-Isolation Wall 

"Explosion-i solation wall" means the 12-foot wall intended as an explosion isolation device 
that is part of the approved panel-closure system specified in Permit Attachment G I 
(Detailed Design Report for an Operation Phase Panel Closure System). 

I .5 . 16. Filled Panel 

"Filled panel" means an Underground Hazardous Waste Disposal Unit specified in Permit 
Parl4 that will no longer receive waste for emplacement. 

1.5. 17. Internal Container 

"Internal container" means a container inside the outermost container examined during 
radiography or visual examination (VE) . Drum liners, liner bags, plastic bags used for 
contamination control, capillary-type labware, and debris not designed to hold liquid at the 
time of original waste packaging are not internal containers. 

1.5. 18. Observable Liquid 

"Observable liquid" means liquid that is observable using radiography or VE as specified in 
Permit Attachment C (Waste Analysis Plan). 

1.5. 19. Filled Room 

.. Filled Room" means a room in an Underground Hazardous Waste Disposal Unit as 
specified in Permit Part 4 that will no longer receive waste for emplacement. 

1.5.20. Active Room 

"Active Room" means a room in an Underground Hazardous Waste Disposal Unit as 
specified in Permit Part 4 that contains emplaced TRU waste and is not a fj!led room. 

PERMIT PART 1 
Page 1-5 of !-920 

: 00881 
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PPA, whether hy personnel or vehicles, shall be through controlled gates and doors. Only 
properly identified and authorized persons, vehicles, and property shall be allowed entrance 
to and exit from the active portion of the faciHty . Security shaH require employees to 
identify themselves with an identification badge when entering or leaving the premises, and 
shall require visitors to show proper authorization prior to allowing them to enter the active 
portion of the facility. Visitors shall be required to wear an approved badge and may require 
an authorized eilcort. 

For the purposes of entry control to areas where wastes are managed, stored, or disposed, 
these areas shall be posted as Controlled Areas, and access shall be limited to trained and 
qualified indiv~duals and visitors escorted by trained and qualified individuals. 

2.6.4. Warning Signs 

The Permittees shall post "No Trespassing" signs and "Danger: Authorized Personnel Only" 
signs in English and Spanish at approximately 50ft intervals on the permanent chain-link 
fence surrounding the PPA. The signs shall be legible from a distance of 25 ft and shall be 
visible from any approach to the facility. These same signs, plus security and traffic signs, 
shall also be located on the controlled gates, in compliance with 20.4.1.500 NMAC 
(incorporating 40 CFR §264.14(c)). 

2.7. GENERAL INSPECTION REQUIREMENTS 

2.7.1 . Inspection Schedule 

The Permittees shall implement the inspection schedule specified in Permit Attachment E 
(Inspection Schedule, Process and Forms) to detect any malfunctions and deteriorations, 
operator errors , and discharges, as required by 20.4.1 .500 NMAC (incorporating 40 CFR 
§264.15(b)). 

t.f 

2.7.2. Inspection Log Forms 

The Permittees shall use the inspection logbooks and forms as specified in Permit 
Attachment E. Original copies of these completed forms are maintained in the Operating 
Record. The Permittees shall record the date and time of the inspection, the name of the 
inspector, a notation of the observations made, and the date and nature of any repairs or 
other remedial actions, as required by 20.4.1.500 NMAC (incorporating 40 CFR 
§264.15(d)). 

2.7.3. Inspection Frequency 

The Permittees shall inspect monitoring equipment, safety and emergency equipment, 
security devices, and operating and structural equipment at the trequency specified in Tables 
E-1 and E-2 of Permit Attachment E, and as required by 20.4.1.500 NMAC (incorporating 
40 CFR §264.15(b)). 

PERMIT PART 2 
Page 2-13 of21 
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2.7.4. Inspection Remediation 

• 
The Permittees shall remedy any deterioration or malfunction of equipment or structures 
which an inspection reveals, as required by 20.4.1.500 NMAC (incorporating 40 CFR 
§264.15(c)). 

2.7.5. Inspection Records 

Beginning with the effective elate of this Permit, the Permittees shall maintain inspection 
logbooks and forms in the operating record until closure, as required by 20.4.1.500 NMAC 
(incorporating 40 CFR §§264.15(d) and 264.73(b)(5)). 

2.8 . PERSONNEL TRAINING 

The Permittees shall conduct personnel training, as required by 20.4.1 .500 NMAC (incorporating 
40 CFR §264.16). 

2.8.1. Personnel Training Content 

The personnel training program shall include the requirements specified in Permit 
Attachment F (Personnel Training) and Permit Attachment F2 (Training Course and 
Qualification Card Outlines), as required by 20.4.1.500 NMAC (incorporating 40 CFR 
§264.16). 

2.8.2. Personnel Training Requirements 

The Permittees shall train all persons involved in the management of mixed and hazardous 
waste in procedures relevant to the positions in which they are employed, as specified in 
Permit Attachment Fl (RCRA Hazardous Waste Management Job Titles and Descriptions), 
and as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.16). 

2.8.3. Personnel Training Records 

The Permittees shall maintain training documents and records, as required by 20.4.1.500 
NMAC (incorporating 40 CFR §264.16(d) and (e)). 

2.8.4. Continuing Training 

Unless otherwise specified by this Permit, continuing training required by this Permit on an 
annual or biennial basis shaH be completed by the end of the month of the anniversary date 
when the training was previously completed. 

PERMIT PART 2 
Page 2-14 of21 
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Prior to disposal of'TRU mixed waste in a newly constructed Underground HWDU, the 
Permittees shall comply with the certification requirements specified in Permit Section 
1.5.11. 

4.5.3. Repository Operation 

4.5.3.1. Underground Traffic Plow 

The Permittees shall restrict and separate the ventilation and traffic flow 
areas in the underground TRU mixed waste handling and disposal areas 
from the ventilation and traffic flow areas for mining and construction 
equipment, except that during waste transport in W -30, ventilation need 
not be separated north of S- I 600. 

The Permittees shall designate routes for the traffic flow of TR U mixed 
waste handling equipment and construction equipment as required by 
Permit Attachment A4 (Traffic Patterns), Section A4-4, "Underground 
Traffic." These routes will be recorded on a mine map that is posted in a 
location where persons entering the underground can read it. Whenever 
the routes are changed, the map will be updated. Maps will be available in 
facility files until facility closure. 

4.5.3.2. Ventilation 

The Permittees shall maintain a minimum running annual average mine 
ventilation exhaust rate of 260,000 standard ft3/min and a minimum 
active room ventilation rate of 35,000 standard ft3/min in each active 
room where waste disposal is taking place and wkefl-workers are present 
in the room,-as specified in Permit Attachment A2, Section A2-2a(3), 
"Subsurface Structures (Underground Ventilation System Description)" 
and as required by 20.4.1.500 NMAC (incorporating 40 CFR 
§264.601(c)). 

4.5.3.3. Ventilation Barriers 

The Permittees shall construct ventilation barricades in active 
Underground HWDUs to resttict the flow of mine ventilation air through 
fu]] disposal rooms, as specified in Permit Attachment A2, Section A2-
2a(3), "Subsurface Structures (Underground Ventilation System 
Description)" and as required by 20.4.1.500 NMAC (incorporating 40 
CPR §264.60l(c)). 

4.6. MAINTENANCE AND MONITORING REQUIREMENTS 

The Permittees shall maintain and monitor the Underground HWDUs as specified by the following 
conditions and as required by 20.4.1.500 NMAC (incorporating 40 CFR §§264.601 and 264.602): 

PERMIT PART 4 
Page 4-7 of 15 
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4.6.1. Geomechanica1 Monitoring 

4.6. I. I. Implementation of Geomechanica1 Monitoring Program 

The Permittees shall implement a geomechanica1 monitoring program in 
each Underground HWDU as specified in Permit Attachment A2, Section 
A2-5b(2), "Geomechanical Monitoring" and as required by 20.4.1.500 
NMAC (incorporating 40 CFR §264.602). 

4.6.1 .2. Reporting Requirements 

The Permittees shall submit to the Secretary an annual report in October 
evaluating the geomechanical monitoring program and shall include 
geomechanical data collected from each Underground HWDU during the 
previous year, as specified in Permit Attachment A2, Section A2-5b(2), 
"Geomechanical Monitoring", and shall also include a map showing the 
current status of HWDU mining. The Permittees shall also submit at that 
time an annual certification by a registered professional engineer 
certifying the stability of any explosion-isolation walls . The Permittees 
shall post a link to the geomechanical monitoring report transmittal letter 
on the WIPP Home Page and inform those on the e-mail notification list 
as specified in Permit Section 1.11. 

4.6.1.3. Notification of Adverse Conditions 

When evaluation of the geomechanical monitoring system data identifies 
a trend towards unstable conditions which requires a decision whether to 
terminate waste disposal activities in any Underground HWDU, the 
Permittees shall provide the Secretary with the same report provided to 
the WIPP Operations Manager within seven calendar days of its issuance, 
as specified in Permit Attachment A2, Section A2-5b(2)(a), "Description 
of the Geomechanical Monitoring System". The Permittees shall post a 
link to the adverse condition notice transmittal letter on the WIPP Home 
Page and inform those on the e-mail notification list as specified in 
Permit Section 1.11. 

4.6.2. Repository Volatile Organic Compound Monitoring 

4.6.2.1. Implementation of Repository VOC Monitoring 

The Permittees shall implement repository VOC monitoring as specified 
in Pennit Attachment N (Volatile Organic Compound Monitoring Plan) 
and as required by 20.4.1.500 NMAC (incorporating 40 CPR §264.602 
and §264.601(c)). The Permittees shall implement repository VOC 
monitoring until the ce1tified closure of all Underground HWDUs. 
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Table 4.6.3.2 - Action Levels for Disposal Room Monitoring 

95% Action Level for 
50% Action Level for VOC Constituents of 
VOC Constituents of Concern in Active Open 

Concern in Any or Immediately Adjacent 
Compound Closed Room, ppmv Closed Room, ppmv 

Carbon Tetrachloride 4,813 9,145 

Chlorobenzene 6,500 12,350 

Chloroform 4,965 9,433 

I, 1-Dichloroethene 2,745 5,215 

1 ,2-Dichloroethane 1,200 2,280 

Methylene Chloride 50,000 95,000 

1 , l ,2,2-Tetrachloroethane 1,480 2,812 

Toluene 5,500 10,450 

1,1, 1-Trichloroethane 16,850 32,015 

4.6.3 .3 . Remedial Action 

Upon receiving validated analytical results that indicate one or more of 
the VOCs specified in Table 4.4.1 in any of the closed rooms in an active 
panel has reached the "50% Action Level" in Table 4.6.3.2, the sampling 
frequency for such closed rooms will increase to once per week. The once 
per week sampling will continue either until the concentrations in the 
closed room(s) fall below the "50% Action Level" in Table 4.6.3.2, or 
until closure of Room 1 of the panel, whichever occurs first. If one or 
more of the VOCs in Table 4.4.1 in the active open room or immediately 
adjacent closed room reaches the "95% Action Level" in Table 4.6.3.2, 
another sample will be taken to confi1m the existence of such a condition. 
If the second sample confirms that one or more of VOCs in the 
immediately adjacent closed room have reached the "95% Action Level" 
in Table 4.6.3.2, the active open room will be abandoned, ventilation 
barriers will be installed as specified in Permit Section 4.5.3.3, waste 
emplacement will proceed in the next open room, and monitoring of the 
subject closed room will continue at a frequency of once per week until 
commencement of panel closure. 
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4.6.4. Mine Ventilation Rate Monitoring 

4 .6.4.1 . Implementation of Mine Ventilation Rate Monitoring Plan 

The Permittees shall implement the Mine Ventilation Rate Monitoring 
Plan specified in Permit Attachment 0 (WIPP Mine Ventilation Rate 
Monitoring Plan) until the certified closure of all Underground HWDUs 
and as required by 20.4.1.500 NMAC (incorporating 40 CFR *264.602 
and §264.601 (c)) . 

4.6.4.2. Reporting Requirements 

The Permittees shall report to the Secretary annually in October the 
results of the data and analysis of the Mine Ventilation Rate Monitoring 
Plan. 

4.6.4.3. Notification Requirements 

The Permittees shall calculate the running annual average mine 
ventilation exhaust rate on a monthly basis. In addition, the Permittees 
shall evaluate compliance with the minimum active room ventilation rate 
specified in Permit Section 4.5.3 .2 on a monthly basis. Whene't'CF the 
C'f'aluation of the mine ventilation monitoring program data identifies that 
the 't'entilation mtes specified in Permit Seetio11 4.5.3.2 have not beeR 
aefl.ieved, tihe Permittees shall notify report to the Secretary in wrHing 
'.Vi thin seven calendar days.the annual report specified in Permit Section 
4.6.2.2 whenever the evaluation of lhe mine ventilation monitoring 
program data identifies that the ventilation rates specified in the Permit 
Section 4.5.3.2 have not been achieved. 

4.6.5. Hydrogen and Methane Monitoring 

4.6.5 .1 . Implementation of Hydrogen and Methane Monitoring 

The Permittees shall implement the Hydrogen and Methane Monitoring 
Plan specified in Permit Attachment Nl (Hydrogen and Methane 
Monitoring Plan). 

4.6.5.2. Reporting Requirements 

The Permittees shall report to the Secretary semi-annually in April and 
October the data and analysis of the Hydrogen and Methane Monit01ing 
Plan. 
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t•Atn' 5- GJWUND-WATER DETECTION MONITORING 

S. l. DEITECTION MONITORING PROGRAM 

This Part specifics the requirenu.:nts or the Detection Monitoring Program (DMP). The DMP shall 
estnbl ish background ground-wnter quality <~ndmonitor indicator pnmmeters and waste constituents 
that provide a reliable indication of the presence of hazardous constituents in the ground-water, as 
required by 20.4. 1.500 NMAC (incorpomting 40 CFR §§264.97 and 264.98). 

The DMP consists of six Detection Monitoring Wells (DMWs) located hydraulically upgradient 
and at the downgmdient point of compli<~nce of the WIPP Underground H<Jzcu·dous Waste Disposal 
Units (Underground HWDUs). The DMWs are screened in the Culebra Member of the Rustler 
Formation . 

A DMP is necessary to demonstrate compliance with the environmental performance standard for 
the Underground HWDUs, as specified in 20.4. J .500 NMAC (incorporating 40 CFR §264.601 (a)). 
This environmentnl performance standard requires prevention of any releases that may have adverse 
effects on human health or the environment due to migration of waste constituents in the gffittfltl 
WtHef-groundwater or subsurface environment. 

5.2. IDENTIFICATION OF POINT OF COMPLIANCE 

The point of compliance is the vertical surface located perpendicular to the groundwater flow 
direction at the DMWs that extends to the Culebra Member of the Rustler Formation [20.4.!.500 
NMAC (incorporating 40 CFR *§264.95, 264.601, ancl264.602)). The Pennittees shall conduct the 
DMP at DMWs specified in Table 5.3.1, and as required by 20.4.1.500 NMAC (incorporating 40 
CFR *§264.98 ancl264.601). 

5.3. WELL LOCATION, MAINTENANCE, AND PLUGGING AND ABANDONING 

The Permittees shall conduct the DMP according to the requirements of this Permit and 20.4.1.500 
NMAC (incorporating 40 CFR §264 Subpart F) for the DMWs in the Cu!ebra Member of the 
Rustler Fom1ation . 

The Permittees shall maintain the DMP in compliance with 20.4.1.500 NMAC (incorporating 40 
CFR §264.97), and as specified below: 

5.3.1. Well Locations 

The Permittees shall maintain the DMWs at the locations specified on the map in Figure L-8 
Q_of Permit Attachment L (WIPP Ground-water Detection Monitoring Program Plan), as 
required by 20.4.1.500 NMAC (incorporating 40 CFR §264.97(a) and §264.98(b)), and as 
specified in Table 5.3.1 below: 
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• 
Table 5.3.1- Well Locations 

Top of Casing Screen Interval 
Well State Plane Elevation Depth (ft below 

Name Coordinates (ft amsl) ground surface) 

WQSP-1 663595E, 503784N 3419.2 702-727 

WQSP-2 66 7580E, 50553 7N 3463.9 811-836 

WQSP-3 670573E, 503991 N 3480.1 844- 869 

WQSP-4 6 70645E, 494986N 3433.1 764-789 

WQSP-5 667165E, 493665N 3384.4 646-671 

WQSP-6 663681 E, 494948N 3364.7 581 -606 

5.3.2. Well Maintenance 

Sampled 
Unit 

Culebra 

Culebra 

Culebra 

Culebra 

Culebra 

Culebra 

The Permittees shall maintain the DMWs specified in Table 5.3.1 and in Permit Attachment 
L, Section L-3b and Figures L-+G-Lthrough L-+e.U. and as required by 20.4. I .500 NMAC 
(incorporating 40 CFR §264.97(c) and §264.98(b)). 

5.3.3. Well Plugging and Abandoning 

The Permittees may propose to plug and abandon a DMW by submitting a permit 
modification request to the Secretary in compliance with 20.4.1.900 NMAC (incorporating 
40 CFR §270.42). The Permittees shall plug and abandon any DMW in a manner which 
eliminates physical hazards, prevents ground-water contamination, cm1serves hydrostatic 
head, and prevents intermixing of subsutface water. The Permittees shall submit a report to 
the Secretary which summarizes and certifies DMW plugging and abandoning methods 
within 90 calendar clays from the date a DMW is removed from the DMP. 

5.4. DETECTION MONITORING PROGRAM PARAMETERS AND CONSTITUENTS 

The Permittees shall conduct the DMP at the DMWs as specified in Table 5.3.! for the indicator 
parameters listed in Table 5.4.a and the hazardous constituents listed in Table 5.4.b below and as 
required by 20.4.1.500 NMAC (incorporating 40 CFR §264.98(a)): 

Table 5.4.a -Indicator Parameters 

pH 

Total organic carbon (TOC) 

Total dissolved solids (TDS) 

~Sgecific Gravity 

Magnesium 

Chloride 

Specific conductance 

+eHll-eFganie kalegefl ~ 

Total suspended solids (TSS) 

Calcium 

Potassium 

lren ~+elltl Fe~ 
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Chloroform 

--·· 
Carbon tetrachloride 

1,1-clichloroethylene 

Methylene chloride 

Toluene 

Cresols 

I ,2-dichlorobenzene 

2,4-dinitrophenol 

Hexachloroethane 

lsobu tanol 

Pyridine 

1,1 ,2-Trichloroethane 

Trichlorofluoromethane 

Nitrobenzene 

Arsenic 

Cadmium 

Lead 

Selenium 

Antimony 

Nickel 

Vanadium 

• • 
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Tahlc 5.4.h- Haznrdous Constituents 

1,2-clichloroethane 

Chlorobenzene 

1,1-clichloroethune 
-
1,1,2,2-tetrnchloroethanc 

1,1,1-trichloroethane 

1.4-clichlorobenzene 

trans-1,2-dichloroethylene 

2.4-dinitrotoluene 

Hexachlorobenzene 

Methyl ethyl ketone 

Pentachlorophenol 

Tetrachloroethylene 

Trichloroethylene 

Xylenes 

Vinyl chloride 

Barium 

Chromium 

Mercury 

Silver 

Beryllium 

Thallium 

5.5. SAMPLING AND ANALYSJS PROCEDURES 

Except as provided in Permit Section 5.6, the Permittees shall use the following techniques and 
procedures to obtain and analyze DMP samples_. ineh:tEliRg boeltgrot!REl grotmEl •,voter f!t!Biily 
solll~les, from the DMWs specified in Table 5.3.1, as required by 20.4.1 .500 NMAC (incorporating 
40 CFR §264.97(d) and (e)): 

5.5.1. Samule Collection Procedures 

TI1e Permittees shall collect one DMP sample and one DMP sample duplicate set~-1tannually 
from each DMW using the procedures specified in Permit Attachment L, Section L-4c, as 
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• 
required by 20.4.1.500 NMAC (incorporating 40 CFR §§264.97(g)(2), 264.98(d), and 
264.60 I (a)). 

5.5.2. Sample Preservation and Shipment Procedures 

The Permittees shall preserve and ship DMP samples using the procedures specified in 
Permit Attachment L, Section L-4c(2)(iv) . 

5.5.3. Analytical Procedures 

The Permittees shall analyze DMP samples using the procedures specified in Permit 
Attachment L, Section L-4c(3). 

5.5.4. Chain of Custody Procedures 

The Permittees shall track and control DMP samples using the chain of custody procedures 
specified in Permit Attachment L, Section L-4c(2)(v) . 

5.6. BACKGROUND GROUND-WATER QUALITY 

For those hazardous constituents listed in Table 5.4.b, and for all substances listed in 20.4.1.500 
NMAC (incorporating 40 CFR §264 Appendix IX), the background ground-water quality values 
specified in Table 5.6 are established as specified in 20.4.1.500 NMAC (incorporating 40 CFR 
§§264.97(g) and 264.98(d)). 

Hazardous Constituent 

Chloroform 

1 ,2-dichloroethane 

Carbon tetrachloride 

Chlorobenzene 

I , I -dichloroethylene 

1, 1 -dichloroethane 

Methylene chloride 

I, I ,2,2-tetrachloroethane 

Toluene 

l,l, 1 -trichloroethane 

Cresols 

I ,4-dichlorobenzene 

1 ,2-dichlorobenzene 

Table 5.6- WQSP Well Background Values 

WQSP-1 

1.00 ~tg/L 

1.00 ~tg/L 

!.00 ~tg/L 

1.00 ~-Lg/L 

1.00 ~tg/L 

1.00 J.Lg/L 

~~.00 
J.Lg/L 

1.00 J.Lg/L 

1.00 ~tg/L 

1.00 IJ.g/L 

5.00 ~tg/L 

5.00 ~tg/L 

5.00 J.Lg/L 

WQSP-2 WQSP-3 

1.00 ~tg/L 1.00 ~tg/L 

1.00 ~tg/L 1.00 lJ.g/L 

1.00 ~tg/L 1.00 ~tg/L 

1.00 J.Lg/L 1.00 lJ.g/L 

1.00 J.Lg/L 1.00 !-lg/L 

1.00 ~tg/L 1.00 lJ.g/L 

:.+~.00 :.+~.00 
J.Lg/L J.Lg/L 

1.00 J.Lg/L 1.00 J.Lg/L 

1.00 ~giL 1.00 J.Lg/L 

1.00 ~tg/L 1.00 ~tg/L 

5.00 J.Lg/L 5.00 ~tg/L 

5.00 J.Lg/L 5.00 ~tg/L 

5.00 j.ig/L 5.00 J.Lg/L 
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WQSP-4 

1.00 ~tg/L 

1.00 ~tg/L 

1.00 lJ.g/L 

1.00 J.Lg/L 

1.00 ~tg/L 

1.00 lJ.g/L 

3-~.00 
IJ.g/L 

1.00 J.Lg/L 

1.00 J.Lg/L 

1.00 J.Lg/L 

5.00 ~lg/L 

5.00 11g/L 

5.00 J.Lg/L 

WQSP-5 WQSP-6 

1.00 ~tg/L 1.00 ~tg/L 

1.00 ~tg/L 1.00 lJ.g/L 

1.00 ~-tg/L 1.00 ~-Lg/L 

1.00 J.Lg/L 1.00 ~tg/L 

LOO ~tg/L 1.00 IJ.g/L 

1.00 ~tg/L 1.00 11g/L 

:.+~ . 00 3-2.00 
~tg/L ~tg/L 

1.00 11g!L 1.00 J.Lg/L 

1.00 J.Lg/L 1.00 j.ig/L 

1.00 ~tg/L 1.00 !lg/L 

5.00 J..lg/L 5.00 ~tg/L 

5.00 11g/L 5.00 J.Lg/L 

5.00 1-1g/L 5.00 J.Lg/L 
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Huzardous Constituent 

trans- ! .2-dichloroe thylen e 

2,4-clinitrophenol 

2.4-cli nitrotoluene 

Hexachloroethane 

l-lexachlorobenzene 

lsobutanol 

Methyl ethyl ketone 

Pentachlorophenol 

Pyridine 

Tetrachloroethylene 

I, I ,2-Trichloroethane 

Trichloroethylene 

Trichlorofluoromethane 

c Xylenes 

Nitrobenzene 

Vinyl chloride 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Antimony 

Beryllium 

Nickel 

l11allium 

Vanadium 
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Tuhlc 5.6- WQSI, Well Uackgnmnd Values 

WQSP-1 

1.00 ltg/L 

5.00 ltg/L 

5.00 ftg/L 

5.00 11g/L 

5.00 ftg/L 

5.00 ftg/L 

5.00 11g/L 

5.00 ftg/L 

5.00 11g/L 

I .00 11g/L 

!.00 f[g/L 

1.00 pg/L 

J .00 flg/L 

1.00 11g/L 

5.00 11g/L 

1.00 pg/L 

0.10 mg/L 

1.00 mg/L 

0.20 mg/L 

0.50 mg/L 

0. 11 mg/L 

.002 mg/L 

0. 15 mg/L 

0.50 mg/L 

0.33 mg/L 

0.02 mg!L 

0.50 mg/L 

1.00 mg/L 

0. 10 mg/L 

WQSr,-2 WQSP-3 
--
!.00 ILg/L 1.00 11g/L 

5.00 flg/L 5.00 flg/L 

5.00 11g/L 5.00 pg/L 

5.00 ftg/L 5.00 ltg/L 

5.00 ftg/L 5.00 flg/L 

5.00 pg/L 5.00 11g/L 

5.00 flg/L 5.00 pg/L 

5.00 11g/L 5.00 !tg/L 

5.00 ftg/L 5.00 11g/L 

l .OO flg/L 1.00 ftg/L 

!.00 ftg/L 1.00 flg/L 

1.00 ftg/L 1.00 ftg/L 

1.00 ftg/L 1.00 ftg/L 

1.00 ftg/L 1.00 flg/L 

5.00 ftg/L 5.00 flg/L 

1.00 11g/L 1.00 flg/L 

0.06 mg/L 0.21 mg/L 

1.00 mg/L 1.00 mg/L 

0.50 mg/L 0.50 mg/L 

0.50 mg/L 2.00 mg/L 

0.17 mg/L 0.80 mg/L 

.002 mg/L .002 mg/L 

0. 15 mg/L 2.00mg/L 

0.50 mg/L 0.31 mg/L 

0.50 mg/L 1.00 mg/L 

1.00 mg/L 0. 10 mg/L 

0.50 mg!L 5.00 mg/L 

1.00 mg/L 5.80 mg/L 

0.10 mg/L 5.00 mg/L 
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WQSP-4 WQSP-5 WQSP-6 

1.00 ftg/L !.00 ltg/L 1.00 ltg/L 

5.00 pg/L 5.00 11g/L 5.00 fLg/L 

5.00 11g/L 5.00 pg/L 5.00 11g/L 

5.00 ltg/L 5.00 ftg/L 5.00 ftg/L 

5.00 flg/L 5.00 ltg/L 5.00 ftg/L 

5.00 ltg/L 5.00 11g/L 5.00 11g/L 

5.00 11g/L 5.00 flg/L 5.00 ftg/L 

5.00 ).lg/L 5.00 11g/L 5.00 flg/L 

5.00 11g/L 5.00 fLg/L 5.00 11g/L 

l.OO ftg/L 1.00 ftg/L 1.00 !tg/L 

1.00 11g/L 1.00 flg/L 1.00 flg/L 

1.00 flg/L 1.00 ftg/L 1.00 ftg/L 

1.00 ftg/L 1.00 11g/L 1.00 flg/L 

1.00 11g/L 1.00 ftg/L 1.00 ftg/L 

5.00 ftg/L 5.00 pg/L 5.00 ftg/L 

1.00 ftg/L 1.00 flg/L 1.00 ftg/L 

0.50 mg/L 0.50 mg/L 0.50 mg/L 

1.00 mg/L 1.00 mg/L 1.00 mg/L 

0.50 mg/L 0.05 mg/L 0.05 mg/L 

2.00 mg/L 0.50 mg/L 0.50 mg/L 

0.53 mg/L 0.05 mg/L 0.15 mg/L 

.002 mg/L .002 mg/L .002 mg/L 

2.00 mg/L 0.10 mg/L O.lOmg/L 

0.52 mg/L 0.50 mg!L 0.50mg/L 

0.80 mg/L 0.07 mg/L 0.14 mg/L 

0.25 mg/L 0.02 mg/L 0.02mg!L 

5.00 mg/L 0.10 mg/L 0.50 rng/L 

1.00 mg/L 0.21 mg/L 0.56 mg!L 

5.00 mg/L 2.70 mg/L 0.10 mg/L 
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5.7. GROUND-WATER SURFACE ELEVATION DETERMINATION 

5.7. 1. DMP Uround-Wwatcr Surface Elevation Detcrminn!ion 

• 

The Permittees shall determine the ground-water surface elevation at each DMW specified 
in Tnble 5.3.1 ench time the ground-water is sampled in compliance with Permit Sections 
5.5.1 and 5.9.2,using the methods specified in Permit Attachment L, Section L-4c(l). and as 
required by 20.4. 1.500 NMAC (incorpornt.ing 40 CFR §264.97([}). 

5.7.2. Regional Ground-Wwater Surface Elevation Determination 

The Permittees shall determine the ground-water surface elevation on a monthly basis for 
each well completed in the Culebra Member of the Rustler Formation in the WIPP Ground
-W~ater Level Monitoring Program, as specified in Permit Attachment L, Section L-4c(l). 

5.8. GROUND-WATER FLOW DETERMINATION 

The Permittees shall determine the ground-water tlow rate and direction in the Culebra Member of 
the Rustler Formation at least annually, as required by 20.4.1.500 NMAC (incorporating 40 CFR 
§264.98(e)). The Permittees shall use ground-water surface elevation data specified in Permit 
Section 5. 7 to determine ground-water flow. 

5.9. DATA EVALUATION 

5.9.1. Statistical Procedures 

The Permittees shall use the statistical analysis methods specified in Pennit Attachment L, 
Section L-4e, to evaluate DMP data for each hazardous constituent as required by 20.4.1 .500 
NMAC (incorporating 40 CFR §264.97(11)). These statistical analysis methods shall comply 
with the appropriate petfmmance standards specified in 20.4.1.500 NMAC (incorporating 
40 CFR §264.97(i)). 

5.9.2. Groundw--Water Quality Determination 

The Permittees shall sample DMWs as specified in Permit Section 5.5.1 and conduct 
statistical tests to determine whether there is statistically significant evidence of 
contamination for any hazardous constituent specified in Table 5.4.b during the active life of 
the WIPP facility and post-closure care pe1iod as required by 20.4.1.500 NMAC 
(incorporating 40 CFR §264.90(c)). 

5.9.3. Data Evaluation 

The Permittees shall determine whether there is statistically significant evidence of 
contamination for any hazardous constituent identified in Table 5.4.b each time the DMWs 
are sampled as specified in Permit Section 5.9.2. In determining whether statistically 
significant evidence of contamination exists, the Pennittees shall compare the ground-water 
quality at each DMW specified in Table 5.3.1 to the background ground-water quality 
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determined pursuant to Permit Section 5.6, in compliance with the statistical procedure~ 
specified in Permit Section 5_,9_1, and ns required by 20.4.1.500 NMI\C (incorporating 40 
CFR *2M.9R(f)). 

5. 9.4. Dntn Eva luation Time frame 

The Permittees shall perform the data evaluations specified in Permit Section 5.9.3 within 
120 calendar days after completion of DMP sampling, as required by 20.4.1.500 NMAC 
(incorporating 40 CFR §264.98(f)(2}). 

5. 10. RECORDKEEPTNG AND REPORTING 

5.1 0.1. Opemting Record Requirements 

The Permittees shall enter all DMP monitoring, testing, and analytical data in the operating 
record as required by 20.4.1.500 NMAC (incorporating 40 CFR §264. 7J(b)(6)). The 
Permittees shall enter these data. as measured and in a form appropriate for the 
determination or statistically significant evidence of contamination, into the operating record 
as specified in Permit Section 5.9.1 and as required by 20.4.1.500 NMAC (incorporating 40 
CFR §264.98(c)) . 

5.10.2. Submittal of Results 

5.1 0.2. !. Data Evaluation Results 

The Permittees shall submit to the Secretary the analytical results 
required by Permit Sections 5.5.1 and 5.9.2, and the results of the -- --
statistical analyses required by Permit Section 5.9.3 , fK-EmRpliaAee WJIR 
IDHekeffi.~~J:a&le 5. 19.2.1 belo~m the Annual Culebra 
Groundwater ReQorl b~ No\"ember 30 of each ~ar as required by 
20.4. J .500 NMAC (incorporating 40 CFR §264.970));; 

ti. ::fftble~.IQ.;! . I ,<\Jtalytieal Re!ittl!s St•l:lAtiual Seheeule .. 
1. SuRI~Ies 1e be 
eelleetetl a11r~ 
the ,weeeeing 
ltlOIIIR~ ef· 

9, Mareh May 

I J. SeflleR!ber 
NeveJtlSt'r 
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Analytical results of a ' ampling round may he included in the report 
specified in Permit Section 5.1 0.2.3 if publication of the report coincides 
with the 120 calendar day report submittal schedule . 

-~1-+.+:-"""5.,_,1_,0""'.2"' . .=.2,_. --"'G,_,_r,_OL'"'II"'ld""'w'"--W--'-'_ "a_,te"'"r-"S"-'t!.!.lr_,_,fa,c"'e'-'E~· l""'e-'-'va,_,t"'.io"'n'-"R""e""'st"'!l=ts 

The Permittees shall submit to the Secretary ground-water surface 
elevation data specified in Permit Section 5. 7. This submittal shall 
include both ground-water surface elevations calculated from field 
measurements and fresh-water head elevations calculated as specified in 
Permit Attachment L, Section L-4c(l ). Water level data shall be 
submitted within 30 calendar days after data are collected. 

12.1.1.2.5. 1 0.2.3. Groundw-Water Flow and Radionuclide Sampling Results 

The Permittees shall submit to the Secretary an evaluation of the ground
water flow data specified in Permit Section 5.8 and the results of 
radionucJide-specific analysis of ground waters sampled from the DMWs 
in the Annual Site Env.ironmental Report by October 1 of each calendar 
year. 

~5 . . I 0_3. Determination of Contamination 

If the Permittees determine, pursuant to Permit Section 5.9 and 20.4.1.500 NMAC 
(incorporating 40 CFR §264.98(g)), that there is statistically significant evidence of 
contamination for any hazardous constituent specified in Table 5.4.b, the Permittees shaH 
comply with the following: 

Notification 

The Permittees shall notify the Secretary in writing within seven calendar 
days, indicating what hazardous constituents have shown statistically 
significant evidence of contamination, as required by 20.4.1.500 NMAC 
(incorporating 40 CFR §264.98(g)( l)). 

12.1 .2.2.5.1 0.3.2. Aopendix IX Sampling 

The Permittees shall immediately, but no later than one month, sample 
the ground-water in all DMWs specified in Table 5.3.1 for which there 
was statistically significant evidence of contamination. The remaining 
DMWs shall be sampled within two months after statistically significant 
evidence of contamination is found in any DMW. All DMWs shall be 
sampled to determine the concentration of all substances identified in 
20.4.1.500 NMAC (incorporating 40 CFR §264 AppeJJCiix IX), as 
required by 20.4.1.500 NMAC (incorporating 40 CFR §264.98(g)(2)). 
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As specified by 20.4 .1 .. 'i00 NMAC (incorporating 40 CFR 
*264.9R(g)(3)). for any substances found in the initial analysis pursuant to 
Penni! Section 5.1 0.32. the Permittees may resnmple within one month 
and repeat the analysis for those compounds detected. If the results of the 
second ruwlysis confirm the initial annlysis, these substances shall form 
the basis for complinnce monitoring specified in Permit Section 5.1 0.3.4. 
If the Permittees do not resnmple, the substances found during the initial 
analysis specified in Permit Section 5.1 0.3.2 shall form the basis for 
compliance monitoring specified in Permit Section 5.1 0.3.4. 

The Permittees shall, within 90 calendar days, submit to the Secretary an 
application for a permit modification to establish n compliance 
monitoring program meeting the requirements of 20.4.1.500 NM AC 
(incorporating 40 CFR §264.99). The application shall include the 
following information, as required by 20.4.1 .500 NMAC (incorporating 
40 CFR §264.98(g)(4)): 

i. An identification of the concentration of any hazardous 
constituent specified in Table 5.4.b or any Appendix IX substance 
detected in the ground water at each DMW at the compliance 
point. 

11. Any proposed changes to the DMP necessary to meet the 
compliance monitoring requirements as specified in 20.4.1.500 
NMAC (incorporating 40 CFR §264.99). 

111. Any proposed additions or changes to the monitoring frequency, 
sampling and analysis procedures or methods, or statistical 
methods used necessary to meet the compliance monitoring 
requirements as specified in 20.4.1.500 NMAC (incorporating 40 
CFR §264.99). 

i v. For each hazardous constituent detected at the compliance point, a 
proposed concentration limit or a notice of intent to seek an 
alternate concentration limit for a hazardous constituent required 
by 20.4.1 .500 NMAC (incorporating 40 CFR §264.94). 

12. 1.2.5.5.10.3.5. Submittal of Additional Information 

111e Permittees shall, within 180 calendar days, submit to the Secretary 
the following information, as required by 20.4. l .500 NMAC 
(incorporating 40 CFR §264.98(g)(5)): 
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i. All data necessary to justify nn alternate concentration limit 
proposed in compliance with Permit Section 5. I 0.3.4.iv. 

• 

ii. An engineering feasibility plan for corrective action required by 
20.4.1.500 NMAC (incorporating 40 CFR *264.100), if necessary. 

~5. 1 0.4. Demonstration of Outside Contamination 

If the Permittees determine, pursuant to Permit Section 5.9, that there is a statistically 
significant difference for hazardous constituents specified in Table 5.4.b at any DMW at the 
compliance point, they may demonstrate that a source other than a regulated unit caused the 
increase or that the detection is an artifact caused by an error in sampling, analysis, 
statistical evaluation, or natural variation in the ground water. In such cases, the Pe1mittees 
shall comply with the following: 

12.1 .. ~ . 1 . 5 . 10.4.1 Notification 

The Permittees shall notify the Secretary in writing within seven calendar 
days of determining statistically significant evidence of contamination at 
the compliance point that they intend to make a demonstration of outside 
contamination, as required by 20.4.1 .500 NMAC (incorporating 40 CPR 
§ 264. 98(g)( 6 )(i) ). 

12. 1..U . .'i.I0.4.2. Submittal of Demonstration 

The Permittees shall, within 90 calendar clays, submit a report to the 
Secretary which demonstrates that a source other than a regulated unit 
caused the contamination, or that the contamination resulted from error in 
sampling, analysis, or evaluation, as required by 20.4.1 .500 NMAC 
(incorporating 40 CPR §264.98(g)(6)(ii)). 

12 .l .. :U .5.10.4.J. Submittal of Modification Request 

The Permittees shall, within 90 calendar days, submit to the Secretary an 
application for a permit modification to make any appropriate changes to 
the DMP. as required by 20.4.1.500 NMAC (incorporating 40 CFR 
§ 264. 98(g)( 6)(iii) ). 

Continued Monitoring 

The Permittees shall continue to monitor in compliance with the DMP, as 
required by 20.4.1.500 NMAC (incorporating 40 CFR §264.98(g)(6)(iv)). 

~.'""5 . .,_11...,.. __ ,R'-"E""Q"'-U""E""S""'T,_F,_,O""'R~PE=R.,M="-'lT'-M""""'O=D"'-'IF'-"I=C,_,A..!..TI'""O=-:.N 

If the Permittees or the Secretary determines that the DMP no longer satisfies the requirements of 
20.4.1.500 NMAC (incorporating 40 CFR §264 Subpa1t F) and this Permit Part, the Pem1ittees 
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shall. within 90 calendar days of the determination. submit nn application for a permit rnodificntion 
to make any appropriate changes to the program in complinncc with 20.4.1 .500 and .900 NMAC 
(incorporating 40 CFR ~2M . 9X(h) and ~270.42). 
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PERMIT ATTACHMENTS 

Permit Allachment L (as modified from WIPP Hat.ardous Waste Facility Permit Amended Renewal 
Application, "WIPP Ground-water Detection Monitoring Program Plan"- Chapter L) . 
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The W-30 waste transport route south of S-700 is mined to be 20ft wide nominally and its 
2 height will be mined to at least 14 ft . 

3 All other drifts that are part of the waste transport route will be at least 20ft wide and 14 ft 
high to accommodate waste transport equipment. 

5 Other drifts (i .e. mains and cross-cuts) vary in width and height according to their function 
s typically ranging from 14 It to 20 It wide and 12ft to 20ft high. 

The layout of these excavations is shown on Figure A2-1. 

8 Underground Facilities Ventilation System 

9 The underground facilities ventilation system will provide a safe and suitable environment for 
to underground operations during normal WIPP facility operations. The underground system is 
11 designed to provide control of potential airborne contaminants in the event of an accidental 
12 release or an underground fire. 

13 The main underground ventilation system is divided into four separate flows (Figure A2-9): one 
14 flow serving the mining areas, one serving the northern experimental areas, one serving the 
15 disposal areas, and one serving the Waste Shaft and station area. The four main airflows are 
16 recombined near the bottom of the Exhaust Shaft, which serves as a common exhaust route 
17 from the underground level to the surface. 

Underground Ventilation System Description 

19 The underground ventilation system consists of six centrifugal exhaust fans, two identical 
20 HEPA-filter assemblies arranged in parallel, isolation dampers, a filter bypass arrangement, and 
21 associated ductwork. The six fans, connected by the ductwork to the underground exhaust shaft 
22 so that they can independently draw air through the Exhaust Shaft, are divided into two groups. 
23 One group consists of three main exhaust fans, two of which are utilized to provide the nominal 
24 air flow of 425,000 standard fe per min (SCFM) throughout the WIPP facility underground during 
2s normal operation. One main fan may be operated in the alternate mode to provide 260,000 
26 SCFM underground ventilation flow. These fans are located near the Exhaust Shaft. The 
27 second group consists of the remaining three filtration fans, and each can provide 60,000 SCFM 
2a of air flow. These fans, located at the Exhaust Filter Building, are capable of being employed 
29 during the filtration mode, where exhaust is diverted through HEPA filters, or in the reduced or 
3o minimum ventilation mode where air is not drawn through the HEPA filters. In order to ensure 
31 the miscellaneous unit environmental performance standards are met, a minimum running 
32 annual average exhaust rate of 260,000 SCFM will be maintained. 

33 The underground mine ventilation is designed to supply sufficient quantities of air to all areas of 
34 the repository. During normal operating mode (simultaneous mining and waste emplacement 
35 operations), approximately 140,000 actual te (3,962 m3

) per min can be supplied to the panel 
36 area. This quantity is necessary in order to support the level of activity and the pieces of diesel 
37 equipment that are expected to be in operation. 

38 At any given time during waste emplacement activities, there may be significant activities in 
39 multiple rooms in a panel. For example, one room may be receiving CH TAU mixed waste 
40 containers, another room may be receiving RH TAU mixed waste canisters, and the drilling of 
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1 RH TAU mixed waste emplacement boreholes may be occurring in another room. The 
2 remaining rooms in a panel will either be completely filled with waste; be idle, awaiting waste 
3 handling operations; or being prepared for waste receipt. A minimum ventilation rate of 35,000 
4 ft3 (990 m3

) per minute will be maintained in each active room where waste disposal is taking 
s place wJ:leA-and workers are present in the room. This quantity of air is required to support the 
6 numbers and types of diesel equipment that are expected to be in operation in t11e area, to 

support the underground personnel working in that area, and to exceed a minimum air velocity 
8 of 60ft (18m) per minute. The remainder of the air is needed in order to account for air leakage 
9 through inactive rooms. 

10 Air will be routed into a panel from tl1e intake side. Air is routed through the individual rooms 
11 within a panel using underground bulkheads and air regulators. Bulkheads are constructed by 
12 erecting framing of rectangular steel tubing and screwing galvanized sheet metal to the framing. 
13 Bulkhead members use telescoping extensions that are attached to framing and the salt which 
14 adjust to creep. Rubber or shoot molal-Flexible flashing attached to the bulkhead on one side 
1s and the salt on the other completes the seal of the ventilation . Where controlled airflow is 
16 required, a louver-style damper on a slide-gate (sliding panel) regulator is installed on the 
17 bulkhead. Personnel access is available through most bulkheads, and vehicular access is 
18 possible through selected bulkheads. Vehicle roll-up doors in the panel areas are not equipped 
19 with warning bells or strobe lights since these doors are to be used for limited periodic 
20 maintenance activities in the return air path. Flow is also controlled using brattice cloth 
21 barricades. These consist of chain link fence that is bolted to the salt and covered with brattice 
22 cloth; and are used in instances where the only flow control requirement is to block the air. A 
23 brattice cloth air barricade is shown in Figure A2-11. Ventilation will be maintained only in all 
24 active rooms within a panel until waste emplacement activities are completed and the panel-
25 closure system is installed. The air will be routed simultaneously through all the active rooms 
2s within the panel. The filled rooms !Aat-aFe-mlea...w+th •.vaste will be isolated from the ventilation 
27 system, while the ~rooms that are actively being tilled will receive a minimum of 35,000 
28 SCFM of air when workers are present to assure worker safety. After all rooms within a panel 
29 are tilled, the panel will be closed using a closure system described Permit Attachment G and 
30 Permit Attachment G1 . 

31 Once a disposal room is tilled and is no longer needed for emplacement activities, it will be 
32 barricaded against entry and isolated from the mine ventilation system by removing the air 
33 regulator bulkhead and constructing chain linklbrattice cloth barricades and, it necessary, 
34 bulkheads at each end. A typical bulkhead is shown in Figure A2-11 a. There is no requirement 
35 for air for these rooms since personnel and/or equipment will not be in these areas. 

36 The ventilation path for the waste disposal side is separated from the mining side by means of 
37 air locks, bulkheads, and salt pillars. A pressure differential is maintained between the mining 
36 side and the waste disposal side to ensure that any leakage is towards the disposal side. The 
39 pressure differential is produced by the surface fans in conjunction with the underground air 
40 regulators. 

41 Underground Ventilation Modes of Operation 

42 The underground ventilation system is designed to perform under two types of operation: 
43 normal (the HEPA exhaust filtration system is bypassed), and filtered {the exhaust is filtered 
44 through the HEPA filtration system, if radioactive contaminants are detected or suspected. 
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figure A2·16 
RH TRU Waste Facility Cask Unloading from Waste Shaft Conveyance 
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FACILITY CASK AGAINST SHIELD COLLAR, TRANSFER CARRIAGE RETRACTED, 
SHIELD PLUG CARRIAGE ON STAGING PLATFORM, SHIELD PLUG BEING INSTALLED 

Carriage Control Console 

Figure A2·18 
Installing Shield Plug 
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A NCR shall be prepared for each nonconformance identified. Each NCR shall be initiated by 
2 the individual(s) identifying the nonconformance. The NCR shall then be processed by 
3 knowledgeable and appropriate personnel. For this purpose, a NCR including, or referencing as 
4 appropriate, results of laboratory analysis, QC tests, audit reports, internal memoranda, or 
5 letters shall be prepared. The NCR must provide the following information: 

6 • Identification of the individual(s) identifying or originating the nonconformance 
7 • Description of the nonconformance 
8 • Method(s) or suggestions for correcting the nonconformance (corrective action) 
9 • Schedule for completing the corrective action 

10 • An indication of the potential ramifications and overall usability of the data, if applicable 
11 • Any approval signatures specified in the site nonconformance procedures 

12 The Permittees shall require the Site Project Manager to oversee the NCR process and be 
13 responsible for developing a plan to identify and track all nonconformances and report this 
14 information to the Permittees. The Site Project Manager is also responsible for notifying project 
15 personnel of the nonconformance and verifying completion of the corrective action for 
16 nonconformances. 

17 Nonconformance to DQOs 

18 For any non-administrative nonconformance related to applicable requirements specified in this 
19 WAP which are first identified at the Site Project Manager signature release level (i.e., a failure 
o to meet a DQO), the Permittees shall receive written notification within seven calendar days of 

identification and shall also receive a NCR within 30 calendar days of identification of the 
22 incident. DOE shall require the generator/storage site to implement a corrective action which 
23 remedies the nonconformance prior to management, storage, or disposal of the waste at WIPP. 
24 The Permittees shall send NMED a monthly summary of nonconformances identified during the 
25 previous month, indicating the number of nonconformances received and the generator/storage 
26 sites responsible. 

27 DOE's Corrective Action Process 

28 DOE shall initiate a corrective action process when internal nonconformances and 
29 nonconformances at the generator/storage sites are identified. Activities and processes that do 
30 not meet requirements are documented as deficiencies. 

31 When a deficiency is identified by the Permittees, the following process action steps are 
32 required: 

33 The condition is documented on a Corrective Action Report (CAR) by the individual 
34 identifying the problem. 

35 DOE has designated the CAR Initiator and Assessment Team Leader to review the CAR, 
36 determine validity of the finding (determine that a requirement has been violated), 
37 classify the significance of the condition, assign a response due date, and issue the 
38 CAR to the responsible party. 
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The responsible organization reviews the CAR, evaluates the extent and cause of the 
2 deficiency and provides a response to DOE, indicating remedial actions and actions to 
3 preclude recurrence that will be taken. 

4 DOE reviews the response from the responsible organization and, if acceptable, 
5 communicates the acceptance to the responsible organization. 

6 The responsible organization completes remedial actions and actions to preclude 
7 recurrence of the condition. 

8 After all corrective actions have been completed, DOE schedules and performs a 
9 verification to ensure that corrective actions have been completed and are effective. 

10 When all actions have been completed and verified as being effective, the CAR is 
11 closed by the CAR Initiator and Assessment Team Leader on behalf of DOE. 

12 As part of the planning process for subsequent audits and surveillances, past deficiencies 
13 are reviewed and the previous deficient activity or process is subject to reassessment. 

14 C3-14 Special Training Requirements and Certifications 

15 Before performing activities that affect WAP quality, all personnel are required to receive 
16 indoctrination into the applicable scope, purpose, and objectives of the WAP and the specific 
17 QAOs of the assigned task. Personnel assigned to perform activities for the WAP shall have the 
18 education, experience, and training applicable to the functions associated with the work. 
19 Evidence of personnel proficiency and demonstration of competence in the task(s) assigned 
20 must be demonstrated and documented. All personnel designated to work on specific aspects of 
21 the WAP shall maintain qualification (i.e ., training and certification) throughout the duration of 
22 the work as specified in this WAP and applicable QAPjPs/procedures. Job performance shall be 
23 evaluated and documented at periodic intervals, as specified in the implementing procedures. 

24 Personnel involved in WAP activities shall receive continuing training to ensure that job 
25 proficiency is maintained. If not specified by this WAP. the due date for required continuing 
26 training courses and regualification shall be the end of the month of the anniversary date when 
27 the training was previously completed. Training includes both education in principles and 
28 enhancement of skills. Each participating site shall include in its QAPjP a description of the 
29 procedures for implementing personnel qualification and training. All training records that 
30 specify the scope of the training, the date of completion, and documentation of job proficiency 
31 shall be maintained as QA Records in the site project file. 

32 Analytical laboratory line management must ensure that analytical personnel are qualified to 
33 perform the analytical method(s) for which they are responsible. The minimum qualifications for 
34 certain specified positions for the WAP are summarized in Table C3-10. QAPiPs, or their 
35 implementing SOPs, shall specify the site-specific titles and minimum training and qualification 
36 requirements for personnel performing WAP activities. QAPjPs/procedures shall also contain 
37 the requirements for maintaining records of the qualification, training, and demonstrations of 
38 proficiency by these personnel. 

39 An evaluation of personnel qualifications shall include comparing and evaluating the 
40 requirements specified in the job/position description and the skills, training, and experience 
41 included in the current resume of the person. This evaluation also must be performed for 
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Waste Analysis Plan (WAP) General Checklist for use at DOE'S Generator/Storage Sites 

Procedure Documented 

Adequate? 
WAP Requirement1 Location Y/N (Why?) 

Waste Stream Identification 

Does the generator/storage site define "waste stream" as waste material§. 
thi!t h~v~ !OQ!!laJQn 12hle§iq!l IQrm, !hst CQO!§in liimilsr h~SlfQQ!.!~ 
constituents. and that are -generated from a single process or~ 
activity that is SiMilar in Material, physisal f&FM, ana hazaree~::~s 
Genslil~::~ents? (Attachment C Section C-Oa) 

Are procedures in place to ensure that the generator/storage site assigns 
one of the Summary Category Groups (83000-homogeneous solids, S4000-
soils/gravel, SSOOO-debris waste) to each waste stream? (Section C-1 b) 

Are procedures in place to ensure that the generator/storage site assigns 
Waste Matrix Code Groups (e.g., solidified inorganics, solidified organics, 
salt waste, soils, combustible waste, filters, graphite, heterogeneous debris 
waste, inorganic nonmetal waste, lead/cadmium metal, uncategorized 
metal) to each waste stream? (Section C-Oa) 

Are procedures in place to ensure that the generator/storage site assigns a 
Waste Stream WIPP Identifier (I D) to each waste stream? (Section 
C3-12b(1)) 
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WAP Requirement1 

4a Are procedures in place for generator/storage sites to submit an AK 
Sufficiency Determination (Determination Request) to the Permittees to 
meet all or part of the waste characterization requirements including: 

• All information specified in Permit Attachment C4, Section C4-3d 

• Identification of relevant hazardous constituents, and correctly 
identifies all toxicity characteristic and listed hazardous waste 
numbers 

• All hazardous waste number assignments must be substantiated by 
supporting data and, if not, whether this lack of substantiation 
compromises the interpretation 

• Resolution of data discrepancies between different AK sources must 
be technically correct and documented 

• The AK Summary includes all the identification of waste material 
parameter weights by percentage of the material in the waste 
stream, and determinations are technically correct 

• All prohibited items specified in the TSDF-WAC should be 
addressed, and conclusions drawn are technically adequate and 
substantiated by supporting information 

• If the AK record includes process control information specified in 
Permit Attachment C4, Section C4·3b, the information should 
include procedures, waste manifests, or other documentation 
demonstrating that the controls were adequate and sufficient. . The site must provide the supporting information necessary to 
substantiate technical conclusions within the Determination Request, 
and this information must be correctly interpreted. 

(Section C-Gb, Section C4·3d) 

4b If a generator/storage site does not submit a Determination Request or if the 
Determination Request is not approved, are procedures in place for the 
generator/storage site to perform radiography or VE on 100% of the 
containers in a waste stream and chemical sampling and analysis on a 
representative sample of the waste stream using headspace gas sampling 
and analysis (for debris waste) or solids sampling and analysis (for 
homogeneous solid or soiVgravel waste) as specified in Permit Attachments 
C1 andC2? 

(Section C-Ob) 

Procedure Documented 

Adequate? 
Location Y/N (Why?) 
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Example of 
Implementation/ Objective 

Comment Evidence, as applicable 
(e.g., any change in 

Item Adequate? procedure since last 
Reviewed Y/N I audit, etc.) 
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31 

32 

33 

34 

35 

Procedure Documented 

Adequate? 
WAP Requirement1 Location Y/N (Why?) 

Are procedures in place to ensure that the following Quality Assurance 
Objectives are adequately defined and assessed for each characterization 
method: 

• Precision as a measure of the mutual agreement among multiple 
measurements. 

• Accuracy as the degree of agreement between a measurement 
result and a true or known value. 

• Completeness is a measure of the amount of valid data obtained 
from a method compared to the total amount of data obtained that is 
expressed as a percentage. 

• Comparability is the degree to which one data set can be compared 
to another data set. 

• Representativeness as an expression of the degree to which data 
represent characteristics of a population. 

(Section C-4a(2)) 

With respect to data generation, are procedures in place to ensure that the 
generator/storage site's waste characterization program meets the following 
general requirements: 

• Analytical data packages and batch data reports must be reported 
accurately in a pre-approved format , must be maintained in 
permanent files, and must be traceable? 

• All data must receive a technical review by another qualified analyst 
er tt:le teet:lnisal S~:~flerviser, ane IRe laooratery QA ef.liser? 

(Section C3-1 Oa) 

Are procedures in place to ensure that the generator/storage site performs 
validation of waste characterization data for each waste container? (Section 
C-4) 

Are procedures in place to ensure that the generator/storage site has a pre-
approved format for reporting waste characterization data? (Section C-
4a(4)) 

Are procedures in place to ensure that the generator/storage site prepares 
analytical, testing, and sampling batch data reports to meet the 
requirements of their own site-specific QAPjP and/or SOPs? (Section C-
4a(4)) 

-- -~---
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WAP Requirement1 

36 Are procedures in place to ensure that all raw data is collected and 
managed at the data generation level in accordance with the following 
criteria: 

• All raw data shall be signed and dated in reproducible ink by the 
individual collecting the data, or signed and dated using electronic 
signatures 

• All data shall be recorded clearly, legibly, and accurately in field and 
laboratory records and include applicable sample identification 
numbers 

• All changes to original data shall be lined out, initialed, and dated by 
the individual making the change. Original data may not be 
obliterated or otherwise be made unreadable 

• All data shall be transferred and reduced from field and laboratory 
records completely and accurately 

• All field and laboratory records shall be maintained as specified in 
Table C- 6 of Attachment C 

• Data shall be organized into standard reporting formats for reporting 
purposes. 

• All electronic and video data must be stored to ensure that waste 
container, sample and QC data are readily retrievable 

(Section C3-10a) 

Procedure Documented 

Adequate? 
Location YIN (Why?) 

---~~~.~--
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201 

202 

Procedure Documented 

Adequate? 
WAP Requirement1 Location YIN (Why?) 

Do procedures adequately assign the ~~QA 
G#iGemlanager with the responsibility of monitoring field QC results and 
initiate the nonconformance report process in the event the following 
acceptance criteria are not met or sample collection frequencies are not met: 

• Field and equipment blanks shall be less than 3 times the detection 
limits specified in Table C3·2 and equipment blank results determined 
by FTIR shall be less than the PRQL specified in Table C3-2 (Section 
C1-1b(1) and CHb(2)) 

• Field reference standards shall have a recovery of between 70 and 
130% (Table C1-3) 

• Field Duplicates shall have an RPD of less than or equal to 25 

(S~ctions C1-1b and CHb(4); Table C1·3) 

Are procedures in place to ensure that field reference standards meet the 
following criteria: 

• Field reference standards shall contain a minimum of 6 analytes listed 
in Table C3-2 at a range of between 10 and 100 ppmv and at 
concentrations greater than the MDL 

• Field reference standards shall be traceable to a nationally recognized 
standard, if available 

• If commercial gases are used, they shall be accompanied by a 
Certificate of Analysis and all field reference standards are traceable to 
certificates. 

• Commercial gases are not used past the manufacturer specified shelf 
life. 

• Field reference samples are submitted blind to the laboratory at a 
frequency of one per sampling batch. (Note: Field reference standards 
may be discontinued for direct canister method if QAO accuracy 
objectives are met) 

(Section C 1-1 b(3)) 

Are procedures in place to ensure that field duplicate samples are collected 
sequentially and in accordance with Table CH . (Section CH b(4)) 

-------
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WAP Requirement1 

Procedure Documented 

Adequate? 
Location YIN (Why?) 

Example of 
Implementation/ Objective 

Evidence, as applicable 

Item Adequate? 
Reviewed Y/N 

Sample Equipment Testing, Inspection and Maintenance 

203 

204 

Are procedures in place to ensure that sample containers are cleaned in 
accordance with the following specifications: 

• All sampling components that contact sample gases are constructed of 
inert materials such as stainless steel or Teflon° 

• The sampling manifold and canisters are properly cleaned and leak 
checked prior to each sampling event in accordance to or equivalent 
with T0-14A or T0-15 methodology 

• SUMMA<!! canisters or equivalent are cleaned on an equipment 
cleaning batch basis. An equipment cleaning batch is defined as the 
number of canisters that can be cleaned together at one time using the 
same cleaning method 

• The cleaning system consists of an optional oven and a vacuum 
manifold which uses a dry vacuum pump or a cryogenic trap backed 
by an oil sealed pump 

• Prior to cleaning a 24 hour leak check shall be performed (+/- 2 psig) 
on all canisters 

• Canisters that shall be checked for leaks, repaired, and reprocessed 

• One canister per equipment cleaning batch is filled with humid zero air 
or humid high purity nitrogen and analyzed for VOCs 

• A batch is considered clean if VOC concentrations are less than 3 
times the MDLs specified in Table C3-2 

• Certified leak-free canisters are evacuated to 0.1 mm Hg or less for 
storage 

• Canister cleaning certification documentation is available at the 
cleaning facility and the cleaning facility initiates canister tags. 

(Section C1-1 c, C1-1 c(1 )) 

Are procedures in place to ensure that manifold pressure sensors and 
ambient air temperature sensors are certified prior to initial use and annually 
using NIST traceable standards. In addition OVAs if used shall be calibrated 
daily using known calibration gases and the balance of the OVA calibration is 
consistent with the manifold purge gas. 

(Section C1-1d) 
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Equipment 

Hand Tools 

Come-a-longs 

Porta-power 

Jugs 

Pails 

Portable Lighting 

Patching Kit 

Scoops and 
Shovels 

• • Waste Isolation Pilot Plant 
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Description and Capabilities 

Containment and cleanup; 

Underground rescue truck: 

(1 )12# Sledge Hammer 

(1 )3/8" Drive Socket Set 

(1)Y2" Drive Socket Set 

(1 )3/4" Drive Socket Set 

(1 )25' W' Chain 

(1)6' Wrecking Bar 

(1 )Bottle Jack 

(1 )4# Hammer 

(1) 18" Crescent Wrench 

(1 )5' Pry Bar 

( 1 )2' Pry Bar 

(1 )1 00' Extension Cord 

(1 )4' Nylon Sling 

(1 )6' Nylon Sling 

( 1) 1 0' Nylon Sling 

These tools are located in the HAZMA T Trailer. They are 
non-sparking. 

(1) 14"L adjustable pipe wrench 

(1)15" multi-opening bung wrench 

(1 )hammer/crate opener 

(1 )8" pipe pliers 

( 1 )8" blade Phillips 

(1 )#2 screwdriver 

(1 )6" blade standard screwdriver 

(1)Ciaw Hammer 

(1) 4-ton; cable-type Ratchet lever tool designed specifically 
for lifting, lowering and pulling applications including jobs 
requiring rigging, positioning, and stretching. Used in rescue 
for extrication. 

(1) 10-ton hydraulic, hand-powered jaws used for extrication 
during rescues. 

Containment or cleanup; 

(4) 1-gallon plastic 

Containment or cleanup; 

(3) 5-gallon plastic with lid 

(1) Emergency lighting system; 120 volts; 500-watt bulbs, 
suitable for wet location 

Series A Hazardous Response Kit; Class A; contains 
nonsparking equipment to control and plug leaks. 

Cleanup; plastic; various sizes; nonsparking; nonwood 
handles 

(1) Scoop 

(3) Shovels 
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location 

Underground rescue truck, 
HAZMA T trailer 

Surface rescue truck and 
underground rescue truck 

Surface rescue truck 

HAZMAT trailer 

HAZMAT trailer 

Underground rescue truck 

HAZMA T trailer 

HAZMA T trailer 
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Equipment 

Ambulance #1 

Ambulance #2 

Rescue Truck 

Building Smoke, 
Thermal Detectors, 
or Manual Pull 
Stations 

Fire Truck# 1 

Rescue Truck # 2 
(U/G) 

Extinguishers 

Automatic Dry 
Chemical 
Extinguishing 
Systems 

Sprinkler Systems 

Description and Capabilities 

Medical Resources 

Equipped as per Federal Specifications KKK-A-1822 and 
New Mexico Emergency Medical Services Act General 
Order 35; equipped with a radio to Carlsbad Medical 
Center, VHF radio , UHF medical frequency, cellular phone 

Diesel and/or electric AaFE!Gab-ambulance equipped with 
first aid kit, 2 stretchers, and other associated medical 
supplies 

Special purpose vehicle ; light and heavy duty rescue 
equipment; transports 1 litter patient, medical oxygen and 
supplies for mass casualties, fire suppression support 
equipment (rescue tool, air bag, K-12 Rescue Saw, 5,000-
watt generator, self-contained breathing apparatus (SCBA), 
and much more equipment 

Fire Detection and Fire Suppression Equipment 

Ionization and photoelectric or fixed temperature/rate of rise 
detectors; visual display and alarm in CMR; manual pull 
stations. The underground has manual tire alarm pull 
stations located where personnel have access when 
evacuating. These are connected to the U/G evacuation 
alarm. 

Equipped per Class "A" fire truck per NFPA; capacity 750 
gallons, with pump capacity of 1200 gallons per minute 

(1) 125-pound dry chemical extinguisher 

(1) 150-pound foam extinguisher 

Individual fire extinguisher stations; various types located 
throughout the facility, conforming to NFPA-1 0. 

Automatic; 1 ,000-pound system (Dry Chemical); actuated 
by thermal detectors or by manual pull stations 

Fire alarms activated by water flow 
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• 
Location 

Surface (Safety and 
Emergency Services Facility) 

Underground 

Surface (Safety and 
Emergency Services Facility) 

Guard and Security Building, 
Warehouse/Shops, Support 
Building, CMR/Computer 
Room, Waste Handling 
Building, TRUPACT 
Maintenance Facility, Waste 
Shaft Collar, Underground 
Fuel Station, SH Hoisthouse, 
Engineering Building, 
Industrial Safety Building, 
Training Facility 

Surface (Safety and 
Emergency Services Facility) 

Underground 

Buildings, underground, and 
underground vehicles 

Underground fuel station 

Pumphouse, Guard and 
Security Building, Support 
Building, Waste Handling 
Building (contact- transuranic 
waste area only) , 
Warehouse/Shops Building, 
Auxiliary Warehouse 
Building, TRUPACT 
Maintenance Facility, 
Training Facility, SH Shaft 
Hoisthouse, Exhaust Filter 
Building, Engineering 
Building, and Safety Building 
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1 TAU underground transporter, the facility transfer vehicle, the trailer jockey, and the push-pull 
2 attachment. AH TAU mixed waste equipment that is controlled by a logbook includes the 
3 140/25-ton AH Bay overhead bridge crane, cask transfer cars, 25-ton cask unloading room 
4 crane, transfer cell shuttle car, AH Bay cask lifting yoke, facility grapple, 6.2- ton overhead hoist, 
5 facility cask rotating device, hot cell overhead powered manipulator, 15-ton hot cell crane, 
6 facility cask transfer car, 41 -ton forklift, facility cask, and f\~Atal-emplacement aAEI-FetH&val 
7 equipment. Inspections of the Cask Unloading Room, Hot Cell, Transfer Cell, Facility Cask 
a Loading Room, RH Bay and radiation monitoring equipment will be recorded on data sheets. In 
9 addition to the inspections listed in Tables E-1 and E-1a, many pieces of equipment are subject 

10 to regular preventive maintenance. This includes more in-depth inspections of mechanical 
11 systems, load testing of lifting systems, calibration of measurement equipment and other actions 
12 as recommended by the equipment manufacturer or as required by DOE Orders. These 
13 preventive maintenance activities along with the inspections in Tables E-1 and E-1 a make 
14 mechanical failure of waste handling equipment unlikely. The WIPP Safety Analysis Report 
15 (DOE, 1999) and the WIPP Remote-Handled Waste Preliminary Safety Analysis Report (AH 
16 PSAA) (DOE, 2000) contain the results of a systematic analysis of waste handling equipment 
17 and the hazards associated with potential mechanical failures . Equipment subject to failures that 
18 cannot practically be mitigated is retained for analysis and is the basis tor contingency planning. 
19 The inspection procedures maintained in the Operating Record tor operational and preventive 
20 maintenance are implemented to assure the equipment is maintained. An example equipment 
21 inspection checklist and a typical logbook form are shown as Figures E-1 and E-2. Actual 
22 checklists or forms are maintained within the Operating Record. 

3 E-1a General Inspection Requirements 

24 Tables E-1 , E-1 a, and E-2 of this Permit Attachment list the major categories of monitoring 
25 equipment, safety and emergency systems, security devices, and operating and structural 
26 equipment that are important to the prevention or detection of, or the response to, 
21 environmental or human health hazards caused by hazardous waste. These systems may 
28 include numerous subsystems. These systems are inspected according to the frequency listed 
29 in Tables E-1 and E-1a, a copy of which is maintained at the WIPP facility. The frequency of 
30 inspections is based on the nature of the equipment or the hazard and regulatory requirements . 
31 When in use, daily inspections are made of areas subject to spills, such as TAU mixed waste 
32 loading and unloading areas in the WHB Unit, looking for deterioration in structures, mechanical 
33 items, floor coatings, equipment, malfunctions, etc., in accordance with 20.4.1.500 NMAC 
34 (incorporating 40 CFA §264.15(b)(4)). 

35 As required in 20.4.1.500 NMAC (incorporating 40 CFA §264.33), the WIPP facility inspection 
36 procedures for communication and alarm systems, fire-protection equipment, and spill control 
37 and decontamination equipment include provisions for testing and maintenance to ensure that 
38 the equipment will be operable in an emergency. 

39 E-1a(1) Types of Problems 

40 The inspections for the systems, equipment, structures, etc., listed in Tables E-1 and E-1a, 
41 include the types of problems (e.g., malfunctions, visible cracks in coatings or welds, and 
42 deterioration) to be looked for during the inspection of each item or system, if applicable, and 
43 are in compliance with 20.4.1 .500 NMAC (incorporating 40 CFA §264.15(b)(3)) . 
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E-1 a(2) Frequency of Inspections 

2 Tables E-1, E-1a, and E-2 of this Permit Attachment list the inspection frequencies and 
3 monitoring schedule for equipment and systems subject to the 20.4.1 NMAC hazardous waste 
4 management requirements. The frequency is based on the rate of possible deterioration of the 
s equipment and the probability of an environmental or human health incident if the deterioration 
6 or malfunction, or any operator error, goes undetected between inspections. Areas subject to 
7 spills, such as loading and unloading areas, are inspected daily when in use, consistent with the 
8 requirements of 20.4.1.500 NMAC (incorporating 40 CFR §264.15(b)(4)). 

9 When RH TRU mixed waste is present in the RH Complex, inspections are conducted visually 
10 and/or using closed-circuit video cameras in order to manage worker dose and to minimize 
11 occupational radiation exposures to as low as reasonably achievable (ALARA). More extensive 
12 inspections of these areas are performed at least annually during routine maintenance periods 
13 and when RH TRU mixed waste is not present. 

14 E-1a(3) Monitoring Systems 

15 There are two monitoring systems used at the WIPP to provide assurance that facility systems 
16 are operating correctly, that areas can be used safely, and that there have been no releases of 
17 hazardous waste constituents. These systems are shown in Table E-2 and include the 
18 geomechanical monitoring system and the central monitoring system (CMS). The 
19 geomechanical monitoring system is used to assess the condition of mined excavations to 
20 assure no unsafe conditions are allowed to develop. The CMS continuously assesses the status 
21 of the fixed radiation monitoring equipment, electrical power, fire alarm systems, ventilation 
22 system, and other facility systems including water tank levels. In addition, the CMS collects data 
23 from the meteorological monitoring system. 

24 =E--1~b~---=S~pe~c~if~ic~P~ro=c=e=s=s~ln~s~p=e=c=tio=n~R=e~g=u~ire=m~e~nt=s 

25 20.4.1.500 NMAC (incorporating 40 CFR §264.15(b)(4)), requires inspections of specific 
26 portions of a facility, rather than the general facility. These include container storage areas and 
27 miscellaneous units. Both are addressed below. 

28 E-1b(1) Container Inspection 

29 Containers are used to manage TRU mixed waste at the WIPP facility. These containers are 
30 described in Permit Part 3. Off-site CH TRU mixed waste will arrive in 55-gallon drums arranged 
31 as seven (?)-packs, in Ten Drum Overpacks (TDOP), in 85-gallon drums arranged as four {4) 
32 packs, in 1 00-gallon drums arranged as three (3) packs, in standard waste boxes (SWB) or in 
33 standard large box 2s (SLB2s). The waste containers will be visually inspected to ensure that 
34 the waste containers are in good condition and that there are no signs that a release has 
35 occurred. This visual inspection shall not include the center drums of ?-packs and waste 
36 containers positioned such that visual observation is precluded due to the arrangement of waste 
37 assemblies on the facility pallets. If CH TRU mixed waste handling operations should stop for 
38 any reason with containers located on the TRUPACT-11 Unloading Dock (TRUDOCK storage 
39 area of the WHB Unit) or in room 108 while still in the Contact-Handled Packages, primary 
40 waste container inspections could not be accomplished until the containers of waste are 
41 removed from the shipping containers. 
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• • Waste Iso lation Pilot Plant 

Table E-1 
2 Inspection Schedule/Procedures 

System/Equipment Name 

Air Intake Shaft Hoist 

Ambulances (Surface and 
Underground) and related 
emergency supplies and 
equipment 

Adjustable Center of Gravity 
Lift Fixture 

Backup Power Supply Diesel 
Generators 

Facility Inspections (Water 
Diversion Berms) 

Central Monitoring Systems 
(CMS) 

Contact-Handled (CH) TRU 
Underground Transporter 

Conveyance Loading Car 

Facility Transfer Vehicle 

Inspection a 
Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Underground Preoperational c See 
Operations Lists 1 b and c 

Emergency Weekly 
Services See List 11 

Waste Handling Preoperational 

See List 8 

Facility Monthly 
Operations See List 3 

Facility Annually 
Engineering See List 4 

Facility Continuous 
Operations See List 3 

Waste Handling Preoperational 

See List 8 

Waste Handling Preoperational 

See List 8 

Waste Handling Preoperational 

See List 8 

PERMIT ATTACHMENT E 
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Hazardous Waste Permit 
July 14, 2Q11January 31. 2012 

Procedure Number and 
Inspection Criteria 

WP 04-H01 004 

Inspecting for Deteriorationb, 
Safety Equipment, Communication 
Systems, and Mechanical 
Operability"' in accordance with 
Mine Safety and Health 
Administration (MSHA) 
requirements 

PMGOOWQ12-FP0030 

Inspecting for Mechanical 
Operability"', Deteriorationb, and 
Required Equipment" 

WP 05-WH1410 

Inspecting for Mechanical 
Operabilitym and Deteriorationb 

WP 04-ED1301 

Inspecting for Mechanical 
Operability"' and Leaks/Spi lls by 
starting and operating both 
generators. Results of this 
inspection are logged in 
accordance with WP 04-AD3008. 

WP 1 O-WC3008 

Inspecting for Damage, 
Impediments to water flow, and 
Deteriorationb 

Automatic Self-Checking 

WP 05-WH1603 

Inspecting for Mechanical 
Operabilitym, Deteriorationb, and 
area around transporter clear of 
obstacles 

WP 05-WH1406 

Inspecting for Mechanical 
Operabllitym, Deteriorationb, path 
clear of obstacles, and guards in 
the proper place 

WP 05-WH1204 

Inspecting for Mechanical 
Operabilitym, Deteriorationb, path 
clear of obstacles, and guards in 
the proper place 

: 0022'-l 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
Jwly 14, 201 :J.Januarv 31. 201 2 

System/Equipment Name 

Exhaust Shaft 

Eye Wash and Shower 
Equipment 

Fire Detection and Alarm 
System 

Fire Extinguishers; 

Fire Hoses 

Fire Hydrants 

Fire Pumps 

Fire Sprinkler Systems 

Fire and Emergency 
Response Trucks (Seagrave 
Fire Apparatus, Emergency 
One Apparatus, and 
Underground Rescue Truck) 

Forklifts Used for Waste 
Handling (Electric and Diesel 
forklifts, Push-Pull 
Attachment) 

• 
Inspection a 

Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Underground Quarterly 
Operations See List 1a 

Equipment Weekly 
Custodian See List 5 

Semi-annually 

See List 2a 

Emergency Semiannually 
SeNices See List 11 

Emergency Monthly 
SeNices See List 11 

Emergency Annually (minimum) 
SeNices See List 11 

Emergency Semi-annual/ annually 
SeNices See List 11 

Emergency Weekly/annually 
SeNices See List 11 

Emergency Monthly/ quarterly 
SeNices See List 11 

Emergency Weekly 
SeNices See List 11 

Waste Handling Preoperational 

See List 8 

PERMIT ATTACHMENT E 
Page E-14 of ~26 

Procedure Number and 
Inspection Criteria 

PM041099 

Inspecting for Deteriorationb and 
Leaks/Spills 

WP 12-IS1832 

Inspecting for Deteriorationb 

WP 12-IS1832 

Inspecting for Deteriorationb and 
Fluid Levels-Replace as Required 

PMGOOOO+ 12-FP0027 

Inspecting for Deteriorationb, 
Operability of indicator lights and, 
underground fuel station dry 
chemical suppression system. 
Inspection is per NFPA 17 

~OQOQ&G12-FP0036 

Inspecting for Deteriorationb, 
Leaks/Spills, Expiration, seals, 
fullness, and pressure 

12-FP0031 ~MQOOQa~ 

Inspecting for Deteriorationb and 
Leaks/Spills 

~a412-FP0034 

Inspecting for Deteriorationb and 
Leaks/Spills 

WP 12-FP0026 

Inspecting for Deteriorationb, 
Leaks/Spills, valves, and panel 
lights 

WP 12-FP0025 

Inspecting for Deteriorationb, 
Leaks/Spills, static pressures, and 
removable strainers 

~MQOOQ:3a 12-FP003~ 

Inspecting for Mechanical 
Operabilitym, Deteriorationb, 
Leaks/Spills, and Required 
Equipment" 

WP 05-WH1201, WP 05-WH1207, 
WP 05-WH1401, WP 05-WH1402, 
WP 05-WH1403, and WP 05· 
WH1412 

Inspecting for Mechanical 
Operabilitym, Deteriorationb, and 
On board fire suppression system 



System/Equipment Name 

Hazardous Material 
Response Equipment 

Miners First Aid Station 

Mine Pager Phones 
(between surface and 
underground) 

MSHA Air Quality Monitor 

Perimeter Fence, Gates, 
Signs 

Personal Protective 
Equipment (not otherwise 
contained in emergency 
vehicles or issued to 
individuals): 
-Self-Contained Breathing 
Apparatus 

Public Address (and 
Intercom System) 

Radio Equipment 

Rescue Truck (Surface and 
Underground) 

Salt Handling Shaft Hoist 

• 
Inspection a 

Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Emergency Weekly 
Services See List 11 

Emergency Quarterly 
Services See List 11 

Facility Monthly 
Operations See List 3 

Maintenance/ Daily1 

Underground See Lists 1 and 10 
Operations 

Security Daily 

See List 6 

Emergency Weekly 
Services See List 11 

Facility Monthly 
Operations See List 3 

Facility Daill 
Operations See List 3 

Emergency Weekly 
Services See List 11 

Underground Preoperational 
Operations See List 1b and c 
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Waste Isolat ion Pilot Plant 
Hazardous Waste Permit 

.Wiy 14, 2011January 31.2012 

Procedure Number and 
Inspection Criteria 

12-FP0033~6a 

Inspecting for Mechanical 
Operability"', Deteriorationb, and 
Required Equipment" 

12-FP003~~ 

Inspecting for Required 
Equipment" 

WP 04-PC3017 

Testing of PA and Underground 
Alarms and Mine Page Phones at 
essential locations 

WP 12-IH1828 

Inspecting for Air Quality 
Monitoring Equipment Functional 
Check 

PFO-oo8010 

Inspecting for Deteriorationb and 
Posted Warnings 

12-FP0029PMGGGG20 

Inspecting for Deteriorationb and 
Pressure 

WP 04-PC3017 

Testing of PA and Underground 
Alarms and Mine Page Phones at 
essential locations Systems 
operated in test mode 

Radios are operated daily and are 
repaired upon failure 

12-FP0030PMGOQQ~Q and 12-
FP0033PMOOOQaa 

Inspecting for Mechanical 
Operabilitym, Deteriorationb, 
Leaks/Spills, and Required 
Equipment" 

WP 04-H01 002 

Inspecting for Deteriorationb, 
Safety Equipment, Communication 
Systems, and Mechanical 
Operabilityn in accordance with 
MSHA requirements 

00926 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
J~:~ly 14, 2Q11January 31. 2012 

System/Equipment Name 

Self-Rescuers 

Surface TRU Mixed Waste 
Handling Area k 

TRU Mixed Waste 
Decontamination Equipment 

Underground Openings-
Roof Bolts and Travelways 

Underground-

Geomechanical 
Instrumentation System 
(GIS) 

Underground TRU Mixed 
Waste Disposal Area 

Uninterruptible Power 
Supply (Central UPS) 

TDOP Upender 

Vehicle Siren 

Ventilation Exhaust 

• 
Inspection a 

Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Underground Quarterly 
Operations See List 1c 

Waste Handling Preoperational or 
Weekly 8 

See List 8 

Waste Handling Annually 

See List 8 

Underground Weekly 
Operations See List 1a 

Geotechnical Monthly 
Engineering See List 9 

Waste Handling Preoperational 

See List 8 

Facility Daily 
Operations See List 3 

Waste Handling Preoperational 

See List 8 

Emergency Weekly 
Services See List 11 

Maintenance Quarterly 
Operations See List 10 

PERMIT ATTACHMENT E 
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• 
Procedure Number and 

Inspection Criteria 

WP 04-AU1026 

Inspecting for Deteriorationb and 
Functionality in accordance with 
MSHA requirements 

WP 05-WH11 01 

Inspecting for Deteriorationb, 
Leaks/Spills, Required Aisle 
Space, Posted Warnings, 
Communication Systems, 
Container Condition, and Floor 
coating integrity 

WP 05-WH1101 

Inspecting for Required 
Equipment" 

WP 04-AU1 007 

Inspecting for Deteriorationb 

WP 07-EU1301 

Inspecting for Deteriorationb 

WP 05-WH1810 

Inspecting for Deteriorationb, 
Leaks/Spills, mine pager phones, 
equipment, unobstructed access, 
signs, debris, and ventilation 

WP 04-ED1542 

Inspecting for Mechanical 
Operability"' and Deteriorationb 
with no malfunction alarms. 
Results of this inspection are 
logged in accordance with WP 04-
AD3008. 

WP 05-WH1010 

Inspecting for Mechanical 
Operabilitym and Deteriorationb 

Functional Test included with 
inspection of the Ambulances, Fire 
Trucks, and Rescue Trucks 

IC041098 

Check for Deteriorationb and 
Calibration of Mine Ventilation 
Rate Monitoring Equipment 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
Jwly 14, 2011Januarv 31, 2012 

System/Equipment Name 

Self-Rescuers 

Surface TAU Mixed Waste 
Handling Area k 

TAU Mixed Waste 
Decontamination Equipment 

Underground Openings-
Roof Bolts and Travelways 

Underground-

Geomechanical 
Instrumentation System 
(GIS) 

Underground TAU Mixed 
Waste Disposal Area 

Uninterruptible Power 
Supply (Central UPS) 

TDOP Upender 

Vehicle Siren 

Ventilation Exhaust 

Inspection a 
Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Underground Quarterly 
Operations See List 1c 

Waste Handling Preoperational or 
Weekly a 

See List 8 

Waste Handling Annually 

See List 8 

Underground Weekly 
Operations See List 1a 

Geotechnical Monthly 
Engineering See List 9 

Waste Handling Preoperational 

See List 8 

Facility Daily 
Operations See List 3 

Waste Handling Preoperational 

See List 8 

Emergency Weekly 
Services See List 11 

Maintenance Quarterly 
Operations See List 10 

PERMIT ATTACHMENT E 
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Procedure Number and 
Inspection Criteria 

WP 04-AU1026 

Inspecting for Deteriorationb and 
Functionality in accordance with 
MSHA requirements 

WP 05-WH1101 

Inspecting for Deteriorationb, 
Leaks/Spills, Required Aisle 
Space, Posted Warnings, 
Communication Systems, 
Container Condition, and Floor 
coating integrity 

WP 05-WH1101 

Inspecting for Required 
Equipment" 

WP 04-AU1007 

Inspecting for Deteriorationb 

WP 07-EU1301 

Inspecting for Deteriorationb 

WP 05-WH1810 

Inspecting for Deteriorationb, 
Leaks/Spills, mine pager phones, 
equipment, unobstructed access, 
signs, debris, and ventilation 

WP 04-ED1542 

Inspecting for Mechanical 
Operability"' and Deteriorationb 
with no malfunction alarms. 
Results of this inspection are 
logged in accordance with WP 04-
AD3008. 

WP 05-WH1010 

Inspecting tor Mechanical 
Operabilitym and Deteriorationb 

Functional Test included with 
inspection of the Ambulances, Fire 
Trucks, and Rescue Trucks 

IC041098 

Check for Deteriorationb and 
Calibration of Mine Ventilation 
Rate Monitoring Equipment 

:00926 



System/Equipment Name 

Hazardous Material 
Response Equipment 

Miners First Aid Station 

Mine Pager Phones 
(between surface and 
underground) 

MSHA Air Quality Monitor 

Perimeter Fence, Gates, 
Signs 

Pe rsonal Protective 
Equipment (not otherwise 
contained in emergency 
vehicles or issued to 
individuals): 
-Self-Contained Breathing 
Apparatus 

Public Address (and 
Intercom System) 

Radio Equipment 

Rescue Truck (Surface and 
Underground) 

Salt Handling Shaft Hoist 

• 
Inspection a 

Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Emergency Weekly 
Services See List 11 

Emergency Quarterly 
Services See List 11 

Facility Monthly 
Operations See List 3 

Maintenance/ Daily1 

Underground See Lists 1 and 1 0 
Operations 

Security Daily 

See List 6 

Emergency Weekly 
Services See List 11 

Facility Monthly 
Operations See List 3 

Facility Daill 
Operations See List 3 

Emergency Weekly 
Services See List 11 

Underground Preoperational 
Operations See List 1 b and c 
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• Waste Isolation Pilot Plant 
Hazardous Waste Permit 

J~:~ly 14, 2Q11Januarv 31. 201 2 

Procedure Number and 
Inspection Criteria 

12-FP003~~ 

Inspecting for Mechanical 
Operabilitym, Deteriorationb, and 
Required Equipmentn 

12-FP0035PMG~ 

Inspecting for Required 
Equipmentn 

WP 04-PC3017 

Testing of PA and Underground 
Alarms and Mine Page Phones at 
essential locations 

WP 12-IH1828 

Inspecting for Air Quality 
Monitoring Equipment Functional 
Check 

PF0-008010 

Inspecting for Deteriorationb and 
Posted Warnings 

12-FP0029~MQQGG~Q 

Inspecting for Deteriorationb and 
Pressure 

WP 04-PC3017 

Testing of PA and Underground 
Alarms and Mine Page Phones at 
essential locations Systems 
operated in test mode 

Radios are operated daily and are 
repaired upon failure 

12-FP0030PMQGG9a9 and 12-
FP003~PMGGGGaa 

Inspecting for Mechanical 
Operabilitym, Detertorationb, 
Leaks/Spills, and Required 
Equipment" 

WP 04-H01 002 

Inspecting for Deteriorationb, 
Safety Equipment, Communication 
Systems, and Mechanical 
Operabilit~ in accordance with 
MSHA requirements 

:00929 



System/Equipment Name 

Waste Handling Cranes 

Waste Hoist 

Water Tank Level 

Push-Pull Attachment 

Trailer Jockey 

Explosion-Isolation Walls 

Bulkhead in Filled Panels 

Bolting Robot 

Yard Transfer Vehicle 

Payload Transfer Station 

Monorail Hoist 

• 
Inspection a 

Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Waste Handling Preoperational 

See List 8 

Underground Preoperational 
Operations See List 1 b and c 

Facility Daily 
Operations See List 3 

Waste Handling Preoperational 

See List 8 

Waste Handling Preoperational 

See List 8 

Underground Quarterly 
Operations See List 1 

Underground Monthly 
Operations See List 1 

Waste Handling Preoperational 

See List 8 

Waste Handling Preoperational 

See List 8 

Waste Handling Preoperational 

See List 8 

Waste Handling Preoperational 

See List 8 

PERMIT A TI ACHMENT E 
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• Waste Isolation Pilot Plant 
Hazardous Waste Permit 

~anuary31.2012 

Procedure Number and 
Inspection Criteria 

WP 05-WH1407 

Inspecting tor Mechanical 
Operabilitym, Deteriorationb, and 
Leaks/Spills 

WP 04-H01 003 

Inspecting for Deteriorationb, 
Safety Equipment, Communication 
Systems, and Mechanical 
Operabilitym, Leaks/Spills, in 
accordance with MSHA 
requirements 

SDD-WDOO 

Inspecting for Deteriorationb, and 
water levels. Results of this 
inspection are logged in 
accordance with WP 04-AD3008. 

WP 05-WH1401 

Inspecting tor Damage and 
Deteriorationb 

WP 05-WH1405 

Inspecting for Mechanical 
Operabilitym and Deteriorationb 

Integrity and Deteriorationb of 
Accessible Areas 

Integrity and Deteriorationb of 
Accessible Areas 

WP 05-WH1203 

Mechanical Operabilit~ 

WP 05-WH1205 

Mechanical Operabilit~. 
Deteriorationb, Path clear of 
obstacles and Guards in proper 
place 

WP 05-WH1208 

Mechanical Operabilitym, 
Deteriorationb, and Guards in 
proper place 

WP 05-WH1202 

Mechanical Operabilitym, 
Deteriorationb, and leaks/spills 
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Waste Isolation Pilot Plant • 
Hazardous Waste Permit 
J1:1ly 14, 2Q11-Januarv 31 . 2012 

System/Equipment Name 

Bolting Station 

Inspection a 
Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Waste Handling Preoperational 

See List 8 
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• 
Procedure Number and 

Inspection Criteria 

WP 05-WH1203 

Mechanical Operabilitym, 
Deteriorationb, and Guards in 
proper place 
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• • Waste Isolation Pilot Plant 
Hazardous Waste Permit 

July 14, 2Q11January 31. 2012 

Table E-1 (Continued) 
Inspection Schedule/Procedures Lists 

List 1 : Underground Operations 

a. Mining Technician • 

Senior Mining Technician • 

Continuous Mining Specialist • 

Senior Mining Specialist • 

Mine OPS Supervisor • 

b. Waste Hoist Operator 

Waste Hoist Shaft Tender 

List 5: General 

Equipment Custodian* 

List 6: Security 

Security Protective • 

Security Protective Supervisor • 

List 8: Waste Handling 

Manager, Waste Operations 

TAU-Waste Handler 
c. U/G Facility Operations* - Self Rescuers 

Shaft Technician • 
List 9: Geotechnical Engineering 

d. Operations Engineer 

Supervisor U/G Services* 

Senior Operations Engineer* 

List 2: Industrial Safety 

a. Safety Technician • 

Senior Safety Technician * 

Safety Specialist • 

Safety Engineer • 

Industrial Hygienist • 

b. Fire Protection Engineering • 

List 3: Facility Operations 

Facilities Technician* 

Senior Facilities Technician • 

Facility Operations Specialist • 

Central Monitoring Room Operator * 

Central Monitoring Room Specialist • 

Operations Engineer 

Senior Operations Engineer • 

Facility Shift Manager 

Operations Technical Coordinator • 

list 4: Facility Engineering 

Senior Engineer • 

Engineer Technician * 

Associate Engineer * 

Engineer* 

Senior Engineer • 

Principal Engineer* 

List 1 0: Maintenance Operations 

Maintenance Technician • 

Maintenance Specialist • 

Senior Maintenance Specialist • 

Contractor * 

List 11 : Emergency Services 

Qualified Emergency Services Personnel 

Fire Protection Technician 
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• • Waste Isolation Pilot Plant 
Hazardous Waste Permit 

J+Jiy 14, 20:t-tJanuary 31,2012 

Table E-1 (Continued) 
Inspection Schedule/Procedures Lists 

List 1: Underground Operations 

a. Mining Technician • 

Senior Mining Technician • 

Continuous Mining Specialist • 

Senior Mining Specialist ' 

Mine OPS Supervisor • 

b. Waste Hoist Operator 

Waste Hoist Shaft Tender 

List 5: General 

Equipment Custodian* 

List 6: Security 

Security Protective • 

Security Protective Supervisor • 

List 8: Waste Handling 

Manager, Waste Operations 

TAU-Waste Handler 
c. U/G Facility Operations*- Self Rescuers 

Shaft Technician * 
List 9: Geotechnical Engineering 

d. Operations Engineer 

Supervisor U/G Services* 

Senior Operations Engineer* 

List 2: Industrial Safety 

a. Safety Technician * 

Senior Safety Technician * 

Safety Specialist * 

Safety Engineer * 

Industrial Hygienist* 

b. Fire Protection Engineering * 

List 3: Facility Operations 

Facilities Technician * 

Senior Facilities Technician * 

Facility Operations Specialist * 

Central Monitoring Room Operator* 

Central Monitoring Room Specialist • 

Operations Engineer 

Senior Operations Engineer * 

Facility Shift Manager 

Operations Technical Coordinator * 

List 4: Facility Engineering 

Senior Engineer • 

Engineer Technician * 

Associate Engineer* 

Engineer * 

Senior Engineer * 

Principal Engineer* 

List 10: Maintenance Operations 

Maintenance Technician* 

Maintenance Specialist * 

Senior Maintenance Specialist * 

Contractor * 

List 11 : Emergency SeNices 

Qualified Emergency SeNices Personnel 

Fire Protection Technician 
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Waste Isolation Pilot Plant • 
Hazardous Waste Permit • J~:~ly14, 2011Januarv 31. 2012 

a 

b 

e 

g 

h 

k 

m 

n 

* 

Table E-1 (Continued) 
Inspection Schedule/Procedures Notes 

Inspection may be accomplished as part of or in addition to regularly scheduled preventive maintenance 
inspections for each item or system. Certain structural systems of the WHB, Waste Hoist and Station A are also 
subject to inspection following severe natural events including earthquakes, tornados, and severe storms. 
Structural systems include columns, beams, girders, anchor bolts and concrete walls. 

Deterioration includes: obvious visible cracks, erosion, salt build-up, damage, corrosion, loose or missing parts, 
malfunctions, and structural deterioration. 

"Preoperational" signifies that inspections are required prior to tile first use during a calendar day. For calendar 
days in which tile equipment is not in use, no inspections are required . For an area this includes: area is clean 
and free of obstructions {for emergency equipment); adequate aisle space; emergency and communications 
equipment is readily available, properly located and sign-posted, visible, and operational. For equipment, this 
includes: checking fluid levels, pressures, valve and switch positions, battery charge levels, pressures, general 
cleanliness, and that all functional components and emergency equipment is present and operational. 

These weekly inspections apply to container storage areas when containers of waste are present for a week or 
more. 

In addition, the water tank levels are maintained by the CMR and level readouts are available at any time. 

This organization is responsible for obtaining licenses for radios and frequency assignments. They do periodic 
checks of frequencies and handle repairs which are performed by a vendor. 

Radios are not routinely "inspected." They are operated daily and many are used in day-to-day operations. They 
are used until they fail, at which time they are replaced and repaired. Radios are used routinely by Emergency 
Services, Security, Environmental Monitoring, and Facility Operations. 

Fire extinguisher inspection is paperless. Information is recorded into a database using barcodes. The database 
is then printed out. 

Surface CH TRU mixed waste handling areas include the Parking Area Unit, the WHB unit, and unloading areas. 

No log forms are used for daily readings. However, readings that are out of tolerance are reported to the CMR 
and logged by CMR operator. Inspection includes daily functional checks of portable equipment. 

Mechanical Operability means that the equipment has been checked and is operating in accordance with site 
safety requirements (e.g. proper fluid levels and tire pressure; functioning lights, alarms, sirens, and 
power/battery units; and belts, cables, nuts/bolts, and gears in good condition), as appropriate. 

Required Equipment means that the equipment identified in Table F-6 is available and usable {i.e. not 
expired/depleted and works as designed) . 

Positions are not considered RCRA positions (i.e., personnel do not manage TRU mixed waste). 
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System/ 
Equipment Responsible 

Name Organization J 

Horizontal Waste 
Emplacement Operations 
and Retrieval 
Equipment..QL 
ifunclionallv 
eauivalent 
!;!g!.!i(2menl 

41-Ton Waste 
Forklift Operations 

RH Bay Waste 
Operations 

Surface RH Waste 
TAU Mixed Operations 
Waste 
Handling 
Area 

• 
Inspection " 

Frequency and Job Procedure 
Title of Personnel Number 
Normally Making (Latest 

Inspection J Revision) Deteriorationb 

Pre-evolution c.d.•J WP05-WH1700 Yes 

See List 1 PM052010 
(Semi-Annual)k 

PM052011 
(Annual) 

PM052013 

PM052012 

PM052014 
(Annual) 

Preoperational c.o •• . , WP05-WH1602 Yes 

See List 1 PM074061 

PM052003 
(Hours of Use) 

PM074027 
(Quarterly) 

PM074029 & 
PM074051 
(Annual) 

Preoperational c,o.e.o.• WP05-WH1744 Yes 

See List 1 

Preoperational ' WP-05 Yes 

See List 1 WH1744 
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. Waste Isolation Pilot Plant 
Hazardous Waste Permit 

Jl:lly 14, 2011January 31, 2012 

Inspection Criteria 

Leaks/ 
spills Other 

Yes Assembly and Operating 
Instructions. Electrical 
Inspection. Position 
Transducer Calibration. 
Tilt Sensor Calibration. 

Yes Pre-Operational Checks . 

PM performed every 100 
hours of operation, every 
500 hours of operation or 
every 5 Years. 

Quarterly Engine 
Emission Test. 

Annual Electrical 
Inspection. 

Annual NDE. 

NA Floor integrity 

Yes Posted Warning, 
Communications 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
Jl:*lv14, ~W-l\nuarv 31. 201.£ 

Table E-1a (Continued) 
RH TAU Mixed Waste Inspection Schedule/Procedures Lists 

List 1: Waste Operations 

RH Waste Handling Engineer 

Qualified TAU-Waste Handler 

List 2: Radiological Control 

Radiological Control Technician 
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ATTACHMENT L 

• 
Waste Isolation Pilot Plant 
Hazardous Waste Permit 

NeYflfnb~ 

WIPP GROUND-WATER DETECTION MONITORING PROGRAM PLAN 

TABLE OF CONTENTS 
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ATTACHMENT L 

2 WIPP GROUND-WATER DETECTION MONITORING PROGRAM PLAN 

3 L -1 Introduction 

The Waste Isolation Pilot Plant (WIPP) facHity is subject to regulation under Title 20 of the New 
5 Mexico Administrative Code (NMACl. Chapter 4, Part 1. Subpart V (20.4. 1.500 NMAC). As 
G required by 20.4.500 NMAC (incorporating 40 CFR §264.601 }, the Permittees shall demonstrate 
7 that the environmental performance standards for a miscellaneous unit. which are applied to the 
8 hazardous waste disposal units CHWDUsl in the underground. will be met. 

9 ~S-a-geelo!!JiS repository for lAo disposal of trans1:1ranis (TRU) waste. TAo dispesal Aeriaen is 
10 lseatod2,1 eO fool (ft) (elie motors [m)) so low tAo lan9-61:H'faee-ffi.#:l&-eeEIEJeE:l-&alt of the Salado 
11 ~alien (hereinafter referred to as the Salado). At WIPP, water soariA§ l:lnits OSOI:Ir sell:l 
12 aeeve-and-belew-tl:lo-ai&posal horizo~G\:IA£l..watef-.monitori~e-l:lpp9fmoSt aquifer l:lelew 
13 the fasilily is not prof.'losod at WIPP I=Jeeawse thai water seari~nit (the Bell Canyon 
14 Formation) is net oensiderod a eredislo pathway fer a re~e repository. This is 
1 s eecauso th&-feJ*)&itery-h~n-an€1-wat&r-eoarin§-Sand&teM&-of..tfle-8eiJ-.GafiYGA-Formati91Hlfe 
16 separated sy o'ler 2GOO ft (81 om) of 'IBry low permeability evaporite sediments (Addondl:lfA-1:..1-; 
17 Amended ~onswal-Af)f,'llisatien (DOf:Z, 2Q09)). No natural orodible-pa!Away-l=las been established 
18 for eontaminanttransport to aq1:1ifors eelow the repository horizon, as there is no hydrologic 
19 sommunioation bo~¥oon tho repository and 1:1ndorlying aquifer. Tho U.S. En•1ironmental 

P.rotection .c\g&AG)I-{EPA) oonol1:1dod in 1990 that natl:lrai•Jortieal-oom~m~n.ication dees not exist 
saseEI on their roview of n~:~moro~:~s st1:1dies (i;PJ\, 1990). l=urthefF1.19fe;-€!Filli~reJ:lslas-S&r 
§fOlffiei--water-memtertfi§-~Rre~l+lhe-SalaEie-ar~el-the-Ca&We-~efmatloA-fheretAaltef-F&f&rreEI-tG 

23 aa4J:\e-Ca6ti/eHA-194Re-Bol~en-a~if&r-w!WIEI-seffiPfernise-IRe-iselatiOA-f*9~Ftios of the 
24 FOf:)e&ifOry mOGfUm. 

25 The WIPP facility IS located in Eddy County in southeastern New Mexico {Figure L·1l, WJ!hm the 
26 Pecos Valley section of the southern Great Plains physiographic province. The facility is 26 
27 miles (mil C42 kilometers fkmll east of Carlsbad. New Mexico. in an area known as Los 
28 Medaiios (!he dunes). Los Medafios is a relatively flat, sparsely inhabited plateau with little 
29 water and limited land uses. Disposal of T~U ffiinea wa~e WIPP #asility is stibjesHa 
30 FO§I:IIaliaR uAder 20.4 .1 8)0 t>IMAC. As rsquiFCd 9v 2Q.4.1.eQQ NMAC (inee~eraliAg 40 cr;.:~ 
31 §2S4.GQ1 ), 1he Pe~mittees ~all domoAstra4e-that lhe envimnmeAtal performaRGe standards f9f 
32 a misaellane~re aflplieale the Aazardoys 'Naste dispesal (:fAits (HWDUs) in tf:lo 
33 1:1ndorgreund, Will GO mel. 

34 The WIPP facility (Figure L·2l consists of 16 sections ot Federal land in Township 22 South. 
35 Range 31 East. The 16 sections ot Federal land were withdrawn from the application of public 
36 land laws by the WIPP Land Withdrawal Act ILWAl. Public law 102-579. The WIPP LWA 
37 transferred the responsibility for the administration of the 16 sections from the Department of 
38 Interior. Bureau of kand Management. to the U.S. Deoartmeot of Energy COOEl. This law 
39 specified that mining and drilling for purooses other than support of the WIPP project are 
40 prohibited within this 16 section area with the exception of Section 31. Oil and gas drilling 
41 activities are restricted in Section 31 from the surface down to 6.000 feet. 
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The WIPP lactlitv mcludes a mined qeoloqtc reoosttory lor the disposal of transpranic ITRUl 

2 waste. The disposal honzon IS located 2.150 feet (It) (655 meters [m)l below the land surface 1n 

3 the bedded salt of the Salado Formation {Salado). At the WlPP facility. water-bearing units 
4 occur both above and below the disposal horizon. Groundwater monitoring of the uppermost 
s aquifer below the facility is not required because the water-bearing unit (the Bell Canyon 
6 Formation {Bell Canyon)) is not considered a credible pathway for a release from the 
1 repositorv. This is because the repository horizon and water-bearing sandstones of the Bell 
8 Canyon are separated by over 2.000 It {610 ml of very low-permeability evaporite sediments 
9 {Amended Renewal Application Addendum L 1 !DOE. 2009)). No natural credible pathway has 

10 been established for contaminant transport to water-bearing zones below the repository horizon. 
11 as there is no hydrologic communication between the reoository and underlvina water-bearing 
12 zones. The U.S. Environmental Protection Agency (EPA) concluded in 1990 that natural vertical 
13 communication does not exist based on review of numerous studies lEPA. 1990). Furthermore. 
14 drilling boreholes for groundwater monitoring through the Salado and the Castile Formation 
1s (Castile) into the Bell Canvon would compromise the isolation properties of the repository 
16 medium. 

11 Ground-water monitoring at the WIPP facility m tl=le 13ast J:ias faoused focuses on the Culebra 
18 member Member tCulebra) of the _Ru_s!l~r_F::osm?~Q.n_ {!1 ~_JE:_ein_after_r_9fe_rr_e9 _tQ a~ th_e ________ _ 
19 ~)_ g~ca11~~ i! ~e_pr~sents_tiJ~ IJl.9Stsjg_nJfLc.?oLI~Y.9~oJ~g_iQ. gq_nt(!f!)i[laQt_roig~a!iQIJ. __ _ 
20 pathway to the accessible environment. The Culebra is the most significant water-bearing unit 
21 lying above the repository. 9asinGroundwater movement in the Culebra. using results from the 
22 basin-scale groundwater modeiModeling of gra~::~ne water movement in the C~::~lebra, based-eR 
23 tl:le--s9Aeej3t of a groune water basin_,is discussed in detail in Amended Renewal Application 
24 Addendum L 1, Section L 1-2a, AmeRfieEI...Renewal Applisation (DOE, 2009). 

25 l=J:ie..l.NIPP site is loGa-t~Ely--CooF\ty-fA-SGUtfl~!efFl-New-~~G€}-~f§IUFe-b-+1-W~If::lirHI-le 
26 Peoes-¥altey-&oclion of lf:!{H;SI:f!Aem Great Plains physiowat*Jic flFEl't'inee (Powers et al., 1978). 
21 +he Site is 26 miles (mi) (42 kilometers [l{mj) east of Carls~fA-aA-afea---j{AeWA-aS 
28 los Meeanos (lf:le El1::1nes). Los Meeanos is a r~e~w-wHIH!We 
29 water and limileEIIand l:lSes. 

30 TJ:ie WIPP silo (Fig1::1re L 2) soA&is4s-of 16 sestions of Federal land in Townshifl22 Se~f:J. 
31 Range 31 East. The 1 6 soolioos of Federal laRd were withdrawn lrem ll=le ap~on-of-tw91ie 
32 ltmd li¥<...s ey the WIPP lanel WitRdraw<H Ast {b'.-VA) , P1::11:llis La\'t 1 Q2 579. The WIPP lW/>, 
33 tfaflsk!rred the responsibility klr the aeminislfatioA of the 16 sestiaAs ffom tf:le DepaFtmeAt of 
34 lnterier, 8urea1:1 of LaAEI MaAagement, to the U.S. Department af Eflergy (DOE). This law 
35 spesifieE1 tf:lat miRiR!iJ MEl ElrilliRg mr pYFf'GSeG ather them Sl:lfll*lrt of the 'NIPP projeGt aro 
36 J*OOibited within this 16 seotiaA area 'fflth the exseption of SestioR 31. Oil aAd !JaG dfiUiRg 
37 asti¥ities are restristee in SootieR 31 frem lhe s1::1Ffase down to 6,QOO feet. 

38 This monitoring plan addresses requirements for sample collection, Culebra ground-water 
39 surface elevation monitoring, Culebra ground-water flow direction and rate determination, data 
40 management, and reporting of Culebra ground-water monitoring data. It also identifies anal)4ieal 
41 indicator parameters and hazardous constituents selected to assess Culebra ground-water 
42 quality_, ana estaalishes personnel responsibililie&-for the WIPP ground-water detection 
43 monitoring program (OMP). Because quality assurance is an integral component of the ground-
44 water sampling, analysis, and reporting process, quality assurance/quality control (QA/QC) 
45 elements and associated data acceptance criteria are included in this plan. 
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Instructions for performing field activities that will be conducted in conjunction with this &arn~ltR§ 
2 amk:ma~yois-plar+DMP are provided in the WIPP Standard Operatmg Procedures (SOPs) (see 
3 Table L-3). which are maintained In facility files and wh1ch comply with the applicable 

requirements of 20.4.1.500 NMAC (incorporating 40 CFR § 264.97 (dmieW-e~ 
r>FOOe€i!:lre&;-I'GieF&Raed-tf.lFGu!JR~~ . Procedures are required for each aspect of the 

e Culebra ground-water sampling process, including Culebra ground-water surface elevation 
7 measurement, Culebra ground-water flow direction and rate determination, sampling equipment 
8 installation and operation, field water-quality measurements, and sample collectio~ 
9 ~FeeeEiures preseA9~re~r-fiold sampli~'*tl:leS. Samples Data required by this plan will 

10 be collected by tfaiMG-gualified personnel uAEI&r-ti:le-&u~aAtisie!HlflG-diFeotieA-Gktualif.ieEI 
11 OHWAeors, scientists, or etR&r-teeAAioal ~orsonnehin accordance with SOPs (Table L-3). 

12 L-1a Geologic and Hydrologic Characteristics 

13 L-1a(1) Geology 

14 The WIPP site-facility is situated within the Delaware Basin, bounded to the north and east by 
1s the Captlan Reef. which is part of the larger Permian Basin, located in the south-central region 
16 of North America. Ql-:!Mf}-tl:le-Permiar+!*riOO;-wAish came to a clese-about.-24&-millioR-years 
17 a§o, ancient seas aovereel-tl:la-9asiA,-+Reir-later e•JafJoration resulted in the deposition ekHAiGk 
18 soquenee ef evaf)arites. J\cldendum L1, Sestiefl L1 1 of IRe AmeAded ReAewal ,1\flflliaatioo 
19 fOOl!:, 2000Wresem&-a-GelafleG-disauseier+of-tRe regional geologia Risto~ Three major 
20 evaporite-bearing formations were deposited in the Delaware Basin (see Figures L-3 and L-4 
21 and Amended Renewal Application Addendum L 1, Section L 1-1 (DOE, 2009) for more detail): 

• The C astile_,.wl:licA-fermeEI-tl:lFeUgi=Hwaj3'0ralion-el-the-PeH'fliafl-Sea;-consists of 
interbedded anhydrites and halite. Its upper boundary is at a depth of about 2,825 It (861 

24 m) below ground surface (bgs) , and its thickness at the WIPP facility is 1,250 ft (381 m). 

25 • The repository is located in the Salado, which overlies the Castile and resulted from 
26 prolonged desiccation that produced predominantly halite, with some carbonates, 
27 anhydrites, and clay seams. Its upper boundary is at a depth of about 850ft (259m) 
28 bgs, and it is about 2,000 ft (61 0 m) thick in the repository area. 

29 • The Rustler Formation (RefeiRafler roleFFeEI lEI as the RwstlOf) was deposited in a 
30 lagoonal environment during a major freshening of the basin and consists of carbonates, 
3f anhydrites, and halites. Its beds consist of clay and anhydrite and contain small amounts 
32 of brine. The Rustler's upper boundary is about 500ft (152 m) bgs, and it ranges up to 
33 350ft (1 07 m) in thickness in the repository area. 

34 These evaporite-bearing formations lie between two other formations significant to the geology 
35 and hydrology of the WIPP sijefacilitv . The Dewey Lake Redbeds Formation (Dewev Lake} 1- {._F_o_rm_a_tt_ed_:_Fo_n_t: _Bof_d ______ ..J 

36 overlying the Rustler is dominated by nonmarine sediments and consists almost entirety of 
37 mudstone, claystone, siltstone, and interbedded sandstone (see Amended Renewal Application 
38 Addendum L 1, Section L 1-1 c(6) ef l!=le AmeRded ReAeWal-Application (DOE, 2009)) . This 
39 formation forms a 500-ft- (152-m) thick barrier of fine-grained sediments that retard the 
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downward percolation of water into the evaporite units below.~ The Bell Canyon ~FfF\a~l&fl 

2 (.f:lere~attaf-r~rr-ed-kHI&-lfle-Beli-GaRyeFJ.)-!§..the first water-bearing unit below the repository 
3 (see Amended Renewal Aophcation Addendum L 1, Section L 1-1 c(2) ef-100-Ameneled-HeF~eWal 

AwJjsatle&(DOE, 2009))_-and is confined above by the thicl< evaporite SEIEti:IGf\ses-depostts of 
5 the Castile-at:xwe. It consists of 1 ,200ft (366m) of interbedded sandstone, shale, and siltstone. 

s The Salado was selected to host the WIPP repository for several reasons . First, it is regionally 
7 extensive, underlying an area of more than 36,000 square mi (mi2) (93,240 square kilometers 
s [km2

]). Second, its permeability is extremely low. Third, salt behaves mechanically in a plastic 
9 manner under pressure (the lithostatic pressure at the disposal horizon is meFe 

10 lMAapproximatelv 2,00G-200 pounds per square inch [lb/in.2] or 1&84.9 megapascals [MPa]) 
11 and eventually m~:Wes-deforms to fill any opening (referred to as creep) . Fourth, any fluid 
12 remaining in small fractures or openings is saturated with salt, is incapable of further salt 
13 dissolution, and has probably remained in place feH:Fiilli~eafSsince deposition . Finally, 
14 the Salado lies between the Rustler and the Castile (Figure L~). which contain very low 
1s permeability layers that help confine and isolate waste within and keep water outside of the 
16 WIPP repository (see Amended Renewal Application Addendum L 1, Section L 1-1c(5) and L 1-
17 1c(3) of the Amended Renewal AfJfJiisatie&(DOE, 2009)). 

1s L -1 a(2) Ground-water Hydrology 

19 The general hydrogeology of the area surrounding the WIPP facility is described in this section 
20 starting with the first geologic unit below the Salado. Addendum L 1, Section L 1-2a of the 
21 Amended Renewal Application (DOE, 2009) provides more detailed discussions of the local and 
22 regional hydrogeology. Relevant hydrological parameters for the various rock units above the 
23 Salado at WIPP are summarized in Table L-1 . 

24 L-1 a(2)(i) The Castile 

25 The Castile is a basin-filling evaporite sequence of sediments surrounded by the Capitan Reef. 
2s The Castile represents a major regional ground-water aquitard that effectively prevents upward 
27 migration of water from the underlying Bell Canyon. Fluid present in the Castile is very restricted 
28 because evaporites do not readily maintain pore space, solution channels, or open fractures at 
29 depth. Drill-stem tests conducted in the Castile during construction of the WIPP facility kwf:IEI 
ao determmed its permeability to be lower than detection limits; however, the hydraulic conductivity 
31 has been conservatively estimated to be less than 1 O.a ft (3 x 1 0'9 m) per day. A description of 
32 the Castile brine reservoirs outside the WIPP facilitv area is provided in Addendum L 1, Section 
33 L 1-2a(2){b) of the Amended Renewal Application (DOE, 2009). 

34 L -1 a(2)(ii) The Salado 

35 The Salado is an evaporite sequence that filled the remainder of the Delaware Basin and lapped 
36 extensively over the Capitan Reef and the back-reef sediments beyond. The Salado consists of 
37 approximately 2,000 ft (610 m) of bedded halite, with interbeds or seams of anhydrite, clay, and 

'-\o\Q;JielllaraMa~lle se-~I~~A!)\'flll>rA Ule~~&Uel, llw16S''t'!Hl &Ill~ 
olflRiheanoe Ia I&RflleFFII pell~l'll>l\ooa ealwklilllR& in wi:Yell oeleases IFeFIIII>e F&JlB&IiePfeeG\lr IAreY&IIIh~e•H~I• All!lrahen 
ll'!lll•l<a)' IB&ulliRO lAIII'! EIIIII~Fian!l~ WIPP area lila &9A6&f!\19fl89& ef "9Ftl&alra6Aarge are 9eYRB8G lA lAS A>8GsbA!J 
~~00&1 fllhire shmal~i~eflS (wtuell a1e ass~~m&EIIs lle seel9f.Qn9 welleo). IRe goewml water &Yl'fase ef&'•ahoR 
(Y•alao labial 18\&e& ~~fMa. al \W!lGil ~me ll>e waler Iailie leREI& le FRJmi~>-1~ 
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polyhalite. It acts hydrologically as a regional confining bed. The porosity of the Salado is very 
2 low and naturally interconnected pores are probably nonexistent in halite at the depth of the 
3 disposal horizon. Fluids associated with the Salado occur mainly as very small fluid inclusions in 
4 the halite crystals and also occur between crystal boundaries (interstitial fluid) of the massive 
s crystalline salt formation; fluids also occur in clay seams and anhydrite beds. Permeabilities 
6 measured from the surface in the area of the WIPP facility range from 0.01 to 25 microdarcies. 
1 The most reliable value, 0.3 microdarcy, was obtained from well DOE-2. The results of 
8 permeability testing at the disposal horizon are within the range of 0.001 to 0.01 microdarcy,....As 
9 a-69ff!J*"Fi691T,-~eabi!Hy--&f-ti:I&-SalaEI&-i&-feHgt:.~ol:lsaAd times loss lhaA that of a 

1 o lew&F-Gia;4iAOHOEl~l'e9-ok;~u:lase-impol:lREimoot&-aAEJ..IaAdfill&;-as&l:lmiAfl-&imilaf-ti:liskflesses . 

11 L-1a(2)(iii} The Rustler 

12 The Rustler has been the subject of extensive characterization activities because it contains the 
13 most transmissive hydrologic units overlying the Salado-Salatle-(s~oeif.ia<Hiy, the Cl:llel:lra 
14 Meml:l&f;-flef:eaf.tef-fef&Hea-to as the C~:~le9Fat . Within the Rustler, five members have been 
15 identified. Of these, the Culebra is the most transmissive and has been the focus of most of the 
16 Rustler hydrologic studies. 

11 The Culebra is the first continuous water-bearing zone above the Salado and is up to 
18 approximately 30ft (9 m) thick. Water in the Culebra is usually present in fractures and is 
19 confined by overlying gypsum or anhydrite and underlying clay and anhydrite beds. The 
20 hydraulic gradient within the Culebra in the area of the WIPP facility is approximately 20ft per 
21 mi (3.8 m per km) and becomes much flatter south and southwest of the site (Figure L-§e). 

Culebra transmissivities in the Nash Draw range up to 1,250 square ft (te) {116 square m [m2
]} 

per day; closer to the WIPP facility, they are as low as 0.007 to 74 ff (0.00065 to 7.0 m2
} per 

day. -+A~ra-1&-J:lydfelegie..-:Hfy-seAJ.iAo&. 

25 The two primary types of field tests that are being used to characterize the flow and transport 
26 characteristics of the Culebra are hydraulic tests and tracer tests. 

27 The hydraulic tests consist of pump, injection, and slug testing of wells across the study area 
28 (see Amended Renewal Application Addendum L 1, Section L 1-2a(3}{a)(ii)_ of tho ,'\moREieG 
29 R&Aewc»-A~~Iisatiem-(DOE, 2009}). The most detailed hydraulic test data exist for the WIPP 
30 hydropads (e.g., H-19) . The hydropads generally comprise a network of three or more wells 
31 located within a few tens of meters of each other. Long-term pumping tests have been 
32 conducted at hydropads H-3, H-11, and H-19 and at well WIPP-13 (see Amended Renewal 
33 Application Addendum L 1, Section L 1-2a(3){a)(ii) of the ,A,moAeod ReAewal AfJpliGalioA (DOE, 
34 2009)). These pumping tests provided transient pressure data both at the hydropad and over a 
35 much larger area. Tests often included use of automated data-acquisition systems, providing 
36 high-resolution (in both space and time) data sets. In addition to long-term pumping tests, slug 
37 tests and short-term pumping tests have been conducted at individual wells to provide pressure 
38 data that can be used to interpret the transmissivity at that well (see Amended Renewal 
39 Application Addendum l1 , Section L 1-2a(3}(a)(ii) of !he Amended ReA~oo-(DOE, 
40 2009)). (Addilionalel:tortlefffl pymf:liAglest-s ttave seen soodYsted in lhe WaterQYality 
41 Samj:lfiAg Progmm-(WQSpt.well&-{&ee Adden<hlm l1, Sesli9A-t:-t-2-af~ef4M-AmenC:ieG 
42 Rel:lewal ,o,ppliealion (DGE, 2009)) . Detailed cross-hole hydraulic testing has recently been 
43 conducted at the H-19 hydropad (see Amended Renewal Application Addendum L 1, Section L 1-
44 2a(3)(a)(ii) of4he-AmeAEI~eoowa~pi~ioo-(DOE, 2009)). 
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2 sl=lar-asteFi&tiss-Pressure data are collected dunnq hydraulic tests tor est1mation of hydrolowc 
3 cllaractenstics such as transmissivity, permeability, and storativity. The pressure data from long-
4 term pumping tests and the interpreted transmissivity values for individual wells are used lor 
5 tRpwt--1&-f.lew-mooeli~in calibration ot flow models . Some of the hydraulic test data and 
e interpretations are also important for the interpretation of transport characteristics . For instance, 
1 the permeability values interpreted from the hydraulic tests at a given hydropad are needed for 
8 interpretations of tracer test data at that hydropad. 

9 There is strong evidence that the permeability of the Culebra varies spatially and varies 
10 sufficiently that it cannot be characterized with a uniform value or range over the region of 
11 interest to WIPP. The transmissivity of the Culebra varies spatially over s»f-ten orders of 
12 magnitude from east to west in the vicinity of WIPP. 0¥er tl=lo site, C1:1lobra traRsfl'lissAAty varies 
13 ~e-te-loor-efGors of fl'la§Ritude. Fi§t:H'&De CIQ sl=lews \'arialien in tr:ansfl'lissi•1ity in4Ae 
14 GWo&r&.ifl..tl=le WIPP region. Transmissivities have been calculated at 1 x 1 o·za square feet per 
1s day (1 x 1 0-G-::square meters per second) at weii -P-48SNL-15 east of the WIPP site to 1 x 103 

1s square feet per day (1 x 1 o·3 square meters per second) at well H-7 in Nash Draw (see 
17 Amended Renewal Application Addendum L1, Section L1-2a(3)(a)(ii) sf tl=le J\fl'lended ~SA&Wal 
18 ~GR-(DOE, 2009)). 

19 Transmissivity variations in the Culebra are believed to be controlled by the relative abundance 
20 of open fractures rather than by primary (that is, depositional) features of the unit (Roberts 
21 2007) . Lateral variations in depositional environments were small within the mapped region, and 
22 primary features of the Culebra show little map-scale spatial variability, according to Holt and 
23 Powers, 1988. Direct measurements of the density of open fractures are not available from core 
24 samples because of incomplete recovery and fracturing during drilling, but observation of the 
2s relatively unfractured exposures in the WIPP shafts suggests that the density of open fractures 
26 in the Culebra decreases to the east. ~lati~·e cerr:elalions have eeon noted between 
27 tfaflsmi&si'>'tly aRd se•1eral geologie features pessi91y-felale€1-te-apefl-ffaswre densil>,', insluding 
2s (1) the distn!Mion of 0\'ere~:~rden abeve the-Gulei:J~e €1istriiMieR of halile-if:l..o-tllef 
29 fi'IBmbeFS el the ~ustler, {~) IRe dissolutien ef halite i~e 1:1ppor perlien ef tf:le SalaEie, anEI (4} 
30 the-4i&tfibatieA-ef..fflt3SI:Im-4iJI~ 

31 Measyree malfjx ~ef96iaes ef IJ:le C~:~lebfa val)' #rem 0.03 ta O.aQ. Fraslme perosity ¥alu06-l=!aYe 
32 net 13een R'lE!as~:~red difeGtly, a1:1t IAtefj')reted valY96 ffem fraser lest& at 11:\e 1-4 Cl, 1-4 6, aREI J.l 11 
33 hy<lrepaEls v-ary Jrem fj X 10-4 Ia a X 1 0,., Oata are iRsuJfisieAt to flelerFRine whetAer the a'lerage 
34 peresily ef tAe matfiK ami frask4res ¥aries sigflilisamllj eA a regienalseale. 

35 Geochemical and radioisotope characteristics of the Culebra have been studied. There is 
36 considerable variation in ground-water geochemistry in the Culebra. The variation has been 
37 described in terms of different hydrogeochemical facies that can be mapped in the Culebra. A 
38 halite-rich hydrogeochemical facies exists in the region of the WIPP site and to the east, 
39 approximately corresponding to the regions in which halite exists in units above and below the 
40 Culebra, and in which a large portion of the Culebra fractures are gypsum filled. An anhydrite-
41 rich hydrogeochemical facies exists west and south of the WIPP site, where there is relatively 
42 less halite in adjacent strata and where there are fewer gypsum-filled fractures. Radiogenic 
43 isotopic signatures suggest that the age of the ground-water in the Culebra is on the order of 
44 10,000 years or more (see Amended Renewal Application Addendum L 1 of tJ:le Amended 
45 ~enewal Applisation (DOE, 2009)). 
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The radiogenic ages of the Culebra ground-water and the geochemical differences provide 
2 information potentially relevant to the ground-water flow directions and ground-water interaction 
a with other units and are important constraints on conceptual models of ground-water flow. 

P+Ewieus oonoopw~~&-AEieleflEII:Ir:n-b-1-&f-ti:I&-AffiefiEioel-Renewal 
5 AWf•Gafum-fQG~QOO})-I=IaY~eOOA-aGio-tG-oensistoAtly-folato-IRo-l:lyElfegeeol=lemisai-J.aGies; 
6 ~=ael+egenio ages, ancl flew senstramts (ll=lat is, transrr»ssivity, eeum:laty-oenelfuens, eta.) in-tfle 
1 Gul&9ra-: 

e 

9 1-lewo .. ·er, IT he Permittees have proposed a ROW-conceptualization of ground-water flow that 
10 seu!G-explain§ observed geochemical facies and ground-water flow patterns. The new 
11 conceptualization, referred to as the bas~n-scale ground-water ~model, offers a three 
12 dimensional approach to treatment of Supra-Salado rock units, and assumes vertical leakage 
13 (albeit very slow) between rock units of the Rustler exists (where hydraulic head is present) . 

14 Flow in the Culebra is considered transient. This differs from prO'Ji&l:l&-ffitel'pFetatiGA&;-WI=IereiA 
1s no flow was assum0Ei-aet¥.•een Rusller-t~Ai-1&.-The model assumes that the ground-water system 
16 is dynamic and is responding to the drying of climate that has occurred since the late 
11 Pleistocene period. The Permittees assumed that recharge rates during the late Pleistocene 
18 period were sufficient to maintain the water table near land surface, but has since dropped 
19 significantly. Therefore, the impact of local topography on ground-water flow was greater during 
20 wetter periods, with discharge from the Rustler in the vicinity of the WIPP facility to the west 
21 toward Nash Draw; flow is currently dominated by more regional topographic effects during drier 

times, with flow in the Rustler from the vicinity of the WIPP facility towards the Balmorhea
loving Trough to the south .te--a-rn9Fe-&O~hefly-elireGtieFh 

24 FG!:u:-l:lyElfegeeGRem!Gal-la~~o-Gule9Fa-m the \AJIPI" area (DOE, 1 QQ7) have-aeon 
25 iden-tilieffi 

26 --;?;ene A saline (2 a rnolal} NaCI eFines, Mij!Ca rat1o of 1.2 to 2; 
21 ~1e B dih,Jte (<Q.1 rnolal) CaSG4 rish greufl9 wawr; 
28 ~ene-G--->.Iafiablo-GompasitieA- (0.3 1 .9-m91alf,-Mf}/Ga-rati~1&-h2t-<IFI£l 
29 ---;?;efl-8-G- high salinities (:3 7 molal); KINa 'A<eigf:lt ralias (0.2). 

3o ~s l'. gre11Ad v..aler flew is slew, has not changed 0\ler tl=le last 14,000 years, and pFe~bly 
31 resl:targed meFe !han GOO,QOO yaare age. Vaftiaalleal~age eseyrs to F=aoies A, <lf-ld belA lateral 
32 aREk<erlicaJ. grewnd water flew rates are E»~lfemel't' low. F=asies 8 OOGYFS in aA area wUh greater 
33 \•erlisal fraGlt.IFing iA #le Cyleer:a; and tl=lefefere eMhil:l-its A'!ere t~eltiGal fflfiltralien ana mere mpid 
34 lateral flow in #Ia Clllol:na. Flow in Fasies 8 is swrrently te tAo sewtf:l (it may rniK with Faeies C 
35 water to the so~~t v..as rnere towafEJ.tJ:\e west dwring wetter olimatos; t~ortisal infiltration 
36 fl:em tt:le Dewey Lake to the Culaera Fasies B is asswA'!ed by the Permittees to have ooollrroa 
37 ewring wetter slimates in an aFea seuth of the 1•6i1PP site. F-aoios C water was not4ilutod-te 
3B sreale Fasies Q 'ltater. Fasies C ossme •;n be4ween" Faeies A anEI8, a~ 
39 eAtereEI tho CJJ!el:lra pl'ier te #le elimate ef:lange (te dFier een~tiens) 14,QOO years a§o. ~astes C 
40 ~ow is to the south at WII"P, wRefe-4Re-Perrn~orizod that it jofns-witl:l-a 
41 ~I arnount of Faeios A solt*e-Geing transperted frorn the easl. Grot~nd water flow rate in 
42 Fasies C is.fa&te~er than in 8, and the proposo9-fes'**'fl&-area4Fern-tl=le 
43 Qewoy Lake to the Culol:lra was to tho nertheast ef the Wlf'?P site. Fasios C greunel water 
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iRf.iltffileEI-iA-Ie-IA&-blewey-bake-aAEI-IHG~HFHeFa&leS-wt!A-afl.l:\yEiffie-aAEI-J:lallte-alefl§-i~tl:l-le-!Ae 

2 GHI&era,wl::leFetA-il-m~ed-witR-smalleF-amo~I-Nlsie&-A-wateH-tt:le-~Fmitlee&-OORGII:IEieEI 
3 U:\at-IJ:le-J')fe&eAG&-&1-aAAydrito WJth~lleH:IAHtHioe&-flol-f>feGI~:~Ge-slew-GewRWafG..iffiil1fatioo 
4 (b>OE, 1 QQ7). 

s Usina data from 22 wells, Siegel. Robmson. and Mvers (1991) originally defined four 
6 hydrochemical facies (A. B. C. and Dl lor Culebra groundwater based primarily on ionic strength 
7 and major constituents. With the data now available from 59 wells. Demski and Beauheim 
8 (2008) defined transitional A/C and 8/C facies. as well as a new facies E lor high-moles per 
9 kilogram (molal) Na·Mg Cl brines. 

10 • Zone 8 • Dilute (ionic strength :S0.1 molal) CaSOd·rich groundwater, from southern high· 
11 transmissivity area. Mg/Ca molar ratio 0.32 to 0.52. 

12 • Zone 8/C • lontc strength 0.18 to 0.29 molal, Mg/Ca molar ratio 0.4 to 0.6. 

13 Zone C - Variable composition waters. ionic strength 0.3 to 1.0 molal. Mg/Ca molar ratio 
14 0.4to1.1. 

1s Zone NC - Ionic strength 1.1 to 1.6 molal. Mg/Ca molar ratio 0.5 to 1.2. 

16 Zone A- Ionic strength >1.66 molal. up to 5.3 molal. Mg/Ca molar ratio 1.2 to 2.4. 

17 • ZoneD- Defined based on inferred contamination related to potash refining operations. 
18 Ionic strength 3 molal. KiNa weight ratios of -0.2. 

19 Zone E ·Wells east of the mudstone-halite margins. iontc strength 6.4 to 8.6 molal. 
20 Ma!Ca molar ratio 4.1 to 6.6. 

21 The low-ionic-strenqth (S0.1 molal} facies 8 waters contain more sulfate than chloride. and are 
22 found southwest and south of the WIPP site within and down the Culebra hydraulic gradient 
23 from the southernmost closed catchment basins. mapped by Powers (2006}, in the southwest 
24 ann of Nash Draw. These waters reflect relatively recent recharae through gypsum karst 
2s overtving the Culebra. However. with total dissolved solids {TDS) concentrations in excess of 
26 3.000 mqll, the facies 8 waters do not represent modem-day precipitation rapidly reaching the 
27 Culebra. Thev must have residence limes in the RusHer sulfate units of thousands of years 
2a before reachtog the Culebra. 

29 The higher-ionic-strength (0.8,:: 1 molal) factes C brines have differing compo§itions. representing _ . -1 formlltted: No underline, Font color: Auto 

30 meteoric waters that have dissolved CaS01• overprinted with mixing and localized processes. 
31 Facies A brines (ionic strength 1.6 • 5.3 molaD are high in NaCI and are clustered along the 
32 extent of halite m the middle of the Tamarisk Member of the Rustler Formation. Facies A 
33 represents old waters (long flow paths} that have dissolved halite and/or connate brine. or a 
34 mixture of the two from facies E. The facies 0 brines. as identified by Siegel. Robinson. and 
35 Myers (1991 l. are high-ionic-strength solutions found in westem Nash Draw with high KINa 
36 ratios representing waters contaminated with effluent from potash refining operations. Similar 
37 water is found at shallow depth ( <36 ft ( 11 mll in the uoper Dewey lake at SNL-1. just south of 
38 the Intrepid East tailings pile. The newly defined facies E waters are very high ionic strength (6.4 
39 - 8.6 molal) NaCI brines with high Ma/Ca ratios. The facies E brines are found east of tbe WIPP 
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1 s1te. where Rustler hallie ts present above and below the Culebra. and halite cements are 
2 present 1n the Culebra. They represent onmittve brines present since deposttion of the Culebra 
3 and tmmedialely overlying strata. 

4 Previously, the Permittees and others believed the geochemistry of Culebra ground-water was 
s inconsistent with flow directions. This was based on the premise that !~acies C water must 
s transform to facies B water (e.g. become "fresher"), which is inconsistent with the observed flow 
7 direction. It is now believed that the observed geochemistry and flow directions can be 
8 explained with different recharge areas and Culebra travel paths (Amended Renewal 
9 Application Addendum L 1 of tho Amended Renewal A~f')liealieA-(DOE, 2009)). 

to Head distribution in the Culebra (see Amended Renewal Application Addendum L 1 ef-11:\e 
11 Amended Re~J:)heatieA-(DOE, 2009)) is consistent with basin-scale ground-water basin 
12 modeling results indicating that the generalized ground-water flow direction in the Culebra is 
13 currently north to south. However, the fractured nature of the Culebra, coupled with variable 
14 fluid densities, can cause localized flow patterns to differ from general flow patterns. 

15 Gro~nd water levels in tf:le G~lebra in ll=le WIPP regien l=lave been measured fer several 
16 deGaees. Water-IEWE»-ris&s-A3ve-beeA-obs9f¥eG..in-tl:le \NIPP r9€}ieA-an~ibly-relateEI-te 
17 reoovory from impaots oaused by sl:la#-installation, response to potash effl~ent dissharge, or are 
18 uneMJ:)Iained, as disousse9-9e!&w,...+t:te e)(tent of water level rise eboerved at a J:)artio~lar well 
19 eepom:ls on oevefal-faGIGF&,-b~imity-ef-tl:le-oeseF¥ation ~'!Oint to the J:)Otential oai:ISe-of 
20 tl:le ·.vater le¥el rise al'll'lBaro to be a !'lrimary faoter. 

In tho vicinity of tho \OJIPii' silo, water level risos-are-boliEWeG-to be oa~:~seG-9y rosovery from 
dfainag&-im&-IAe-&Raft&...Qfaffia§e-iffi~eeA-FaE!%oEI by a n urnbef-&1.-gffi\:H-in§ 

23 pmgrams-evOF-IJ:fe-yeaF&;-FT\e&l-feseAtly-iA-~roi:IFl€1-tJ:le...AiF-ffilake-SJ.:\afb-NoriJ:fwest-ef-tl=le 
24 silo, in ana near NasJ:I...Graw,w~f-iovols app~tuato in response te elll~ent e~e 
2s tFOO'I-petasR-m~e&.-Gerrelatien of water kwel-fl~wwatioo-witl:l-petasR-miF!e-EiisGJ.:\arge,f\GWEWefr 
2s san~be-proveA-GeJif'Hiivoly-tleGaHSe-SilffiGieflt..Eiata-eA-HuHiming-aREJ..veiHmes-ekli&GI:large 
27 Me-Ret-availa9Je.,....Walef-ie¥eJ-fi6es ifJ tf:le ¥isif'Hiy of ~e ~ 9 f.lydropad, abee~t e.e miles se~:~tf:l of 
28 the site. are tl=lo~:~~e&-by neitf:ler 11\IIPP astivfties nor petasf:l miAiA§ eisal:lar§e. TI-ley 
29 remaiA UA~no4-The Permittees oominl:IEHe-m~atef..level&-lt-li'GY§Aoot-tJ:le 
30 fe§iof:h. 

31 Groundwater levels in the Culebra 1n the region around the WIPP facility have been measured 
32 tn numerous wens. Water-level rises have been observed and are attributed to causes 
33 discussed in the Renewal Application Addendum l1, Section l1-2a(3)(a)(ii) CDOE. 2009) ... The 
34 extent of water-level rise observed at a oartlcular well depends on several factors. but the 
35 proXJmrtv of the observation ootnt to the cause of the water-level change appears to be a 
36 pnmary factor. 

37 Hydrological investigations conducted from 2003 through 2007 provided new information. some 
38 of it confirming long-held assumptions and some offering new insight into the hydrological 
39 svstem around the WIPP site. A Culebra monitoring network optimization study was comPleted 
40 by McKenna (2004) and updated by Kuhlman (2010) to identity locations where new Culebra 
41 moniloring wells would be of greatest value and to identify wells that could be removed from the 
42 network with little loss ot tnlormatron. 
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As dtscussed in Amended Renewal Application Addendum Ll. Section L 1-2a(3)(a)(iil lOOE. 

2 2009). extenstve hydroiOQICal testing has been performed in the new wells. This testing has 
3 tnvolved both smgle well tests. which provide informatiOn on local transmtssivity and 
4 heterogeneity. and long-term (19 to 32 days) pumping tests that have created observable 
5 responses in wells up to 5.9 mi (9.5 km) away. 

6 

7 

: I 
10 

11 

Inferences about vertical flow directions in the Culebra have been made from well data collected 
by the Permittees. Beauheim (1987) reported flow directions towards the Culebra from both the 
underlying ~nnaffled loweHRem9eF-Los Medafios Member (Los Medafios) of the Rustler and 
the overlying Magenta fflefflber Member (Magenta) gf the Ru§tle!..:e._Yef-~the Wlf'P site, 
indicating that the Culebra acts as a drain for the units around it. This is consistent with results 
of basin-scale ground-water bastA-modeling. 

12 Resent sifflf:lialiGA&--to-eAI:lansa-tA&OOAse~tllal-~nEieF&tanding of ti:!SiJOOI:lyGre~R~~stlef 
13 san-l:le-lfwAEI-i~Rd-Knu~~. 1996. 

14 Use of water from the Culebra in the WIPP facility area is quite limited because of its varying 
1s yields and high salinity. The Culebra is not used for water supply in the immediate WIPP site 
16 facility vicinity. Its nearest use is approximately 7 mi (11 km) southwest of the WIPP facility, 
17 where salinity is low enough to allow its use for livestock watering (sl:lown, for oMafflplo, as Well 
18 11 8 in ~igum l 7 ). 11owo¥er, the ~orn~ittees identified tl=le Culebra as f}Oiential aquifer in tl=le 
19 C~iafiGe-.Cert#isatien-Apj;»isa!ion (DOE, 1996-}:-Qesause of tl=lis, IJ:i&C.Weera will be tl=le-fool:ls 
20 of futuro ground water ffiOnitoring at WI~P as it is also tl=lo fflost transfflissivo sontinuous water 
21 beafiAg-~oAo-~n9-~J:iway--IGH70AtamiAafH...mi~ 

22 L-2 General Regulatory Requirements 

23 Because geologic repositories such as the WIPP facility are defined under the Resource 
24 Conservation and Recovery Act (RCRA) as land disposal facilities and as miscellaneous units, 
2s the ground-water monitoring requirements of 20.4.1.500 NMAC (incorporating 40 CFR 
26 §§264.600 through 264.603) shall be addressed. The requirements of 20.4. 1 .500 NMAC 
27 (incorporating 40 CFR §§264.90 through 264.101) ~illmlY.to miscellaneous unit 
28 treatment, storage, and disposal facilities (TSDF) only if ground-water monitoring is needed to 
29 satisfy 20.4.1 .500 NMAC (incorporating 40 CFR §§264.601 through 264.603) environmental 
ao performance standards. 

31 The New Mexico Environment Department (NMED) has concluded that ground-water monitoring 
32 in accordance with 20.4.1 .500 NMAC (incorporating 40 CFR §264 Subpart F) at the WIPP 
33 facility is necessary to meet the requirements of 20.4. 1.500 NMAC (incorporating 40 CFR 
34 §§264.601 through 264.603). 

35 L-3 WIPP Grow~d water Detection Monitoring Proaram (DMPl Overview 

36 L -3a Scope 

37 +l:ie-PeFFF~fl!~o-estal:>lisl=led a RCRP. "Grolffi€1-w<Hef..Qeteslion Momtof!n~egmm (DMP) 
38 Plan· to define and protest ground water resouroes at WIPP. One ollho ol:ljoGti..,os of tl=le WIPP 
39 DMP is to establish, lay m~or sampling and analysis , an assurate and 
40 roprosoAtati¥e ground water database that is ssien@sally defensible-and defflonstratos 
41 regulatory somplianse. In addition, tl=le DMP will-be used to determine baokgmund or eMisting 
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3 This DMP plan governs aU-ground-water sampling events conducted to meet the applicable 
4 requirements of 20.4. i .500 NMAC (incorporating 40 CFR 264 Subpart F §§264 .90 lhro~:~gh 
5 2~1-), and ensures that all-such data are gathered in accordance with these and other 
s applicable requirements . +f:l&-§F91:1R€i--wat9Htl:lality-Gata-§eR&rate9-i:>y-lfl9flitoFi~Miies-will 
1 ~da a oaFRprehenei•>'e eaak{IFE>I:Ind dataeasa a~l=li&MI.+tl:lre-arlalytiaai-Analvtical results 
a eafl-9a...eoFR~collected during the DMP are compared to the baseline established in lhts 
9 Permit to determine whether or not a release has occurred . 

10 GroufiEI.-wateF-FR9flitori~P.ILAa&·BOO~-l=ustorisall.y-s9R€il:IGted ey SOY&ral-programs 
11 ~g the WIPP Site CAaraetOfii!.atieA PregraFR,tl=la WIPP WQSP, and roeently lAo WIPP 
12 Gf9uAd--watei'-SI:IWeillaAse-Program-fGWS~F9tiRG-walef..q~:~amy-aAEI-gre~:~AEl-water:-st=~r~ 
13 olaYatien data J:laya beeR eelleeteEI-by tl=leso prograFRs fer oYer 12 yeaFs at WIPP. Data #reFR tl=le 
14 WQSP we~sl=l are wiEiely distrie~:~toEI aeress tl=le area, see l=ig~:~ro l 8) will be 1:1sed-te 
1s eanlin~:~ally daf.in~ange&-iMI=Ie-area!&-poteRtiOFRetfiG..sl:lr#aGe-and-§f9tiAd-waleHlew 
16 direslions. P.lew FRoAileriAg 'Nolle inei~:~Eied in ll=la WIPP GWSP (WQSP wells 1 6a) ware 
11 seFI&Irl:fstaEI-t0-!REl-Sf)eGif.ieatieA&-pf9'1idaG-irHhe-RCRA Ground Water MoniteriAg Teol=lnioal 
18 EnforoaFRent G~:~iEianoe Des1:1FRont (EPA, 1986) and s9A&at~ 
19 lllenitaring netwarl( Sf:lGGified in tl=lis DMP as req~:~ired by 20.4 .1.600 NMAC (insorperaling 40 
20 GFH-~1:1~94.101). Tl=lese-wells-al'9-9eing ~:~soEito establisA-I:>ask§found greund-
21 wateHt~:talily, ground watoF s~:~rfase elevaliens anEI flew Elireotians in asoerEianoe with 20.4 .1.600 
22 NMi\G (inoerporaling 40 GI=R §§264 .97(1) and (g) and 264.98(e)). dustifisatian fer the leoalions 

of tAese wells (tl ~:~pgradient anel 4 downgradient) is presentee! ~elaw. 

24 There are two separate components of the Groundwater Monitoring Program, the Detection 
25 Monitoring Proaram IDMP) and the Water Level Monitoring Program (WLMPl. The first 
26 component consists of a network of six Detection Monitoring Wells (DMWsl. The DMWs 
21 (WQSP 1-6) were constructed to be consistent with the specifications provided in the 
28 h1roundwater Monitoring Technical Enforcement Guidance Document and constitute the RCRA 
29 groundwater monitoring network specified in the DMP. The DMWs were used to establish 
30 background groundwater quality 10 accordance with 20.4.1 .500 NMAC (incorporating 40 CFR § 
31 264.97 and 264.98 (I}} . The second component ol the Groundwater Monitoring Program is the 
32 WLMP. which is used to determine the groundwater surface elevation and flow direction. Table 
33 L -4 Is a list of the wells used in the WLMP as of January 1 . 2011 . The list of wells is subject to 
34 change due to plugging and abandonment and drilting of new wells. 

35 L-3b Current WIPP DMP 

36 Tl=lo WQSP wells 1 througJ::t e eenslitl:lla ll=le RCR,I\ DMP for WIPP (F1gt:1ro l 9 and PerFRil 
37 J'.ttaahmont 8, l=ig~:~ro ~urin!J detostien FRonitaring as req~:~ired by 20.4 .1.600 P.IM:\C 
38 fjooerperating 40 CFR §§264 .90 tl=lmugh 2G4.101). This FRGRitaring plan is a santinYalion of tl=le 
39 stment WIPP GWSP, and ll=lese w&ll&-wiU-GeFVe as the-menitoriflg loeatiens d~:~ring baokgmt:!R€1 
40 water EfYality sliarastoFii!aliaA and tJ::te RGR,I\ DMP. (l=ig1:1re l 9 and ~Fmit ,1\~tas~ment B. r i§Yfe 

41 ~ 

42 Wells WQSP-1, WQSP-2, and WQSP-3 W&Fe-are located directly upgradient (north) of the 
43 WIPP shaft area.+Re-leeatieA&-91-tAe three l:lp~iem-walls-weF9-Selooto~oprosentative 
44 af-U:le flew Yestars of gm~:~nd water FRO¥ing downgradienl ante lAO WIPP site. l=igure a4 of 
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QaVIe&;-'l-900;-&l:lews-#ltH;IFffi/la!ieA-Gk.lifeelioo-aM-fflagRik:ISe-ef...§I'Gt.IREI--wateF-flew.-"J:.Ae 
2 H~raelieRI-well&-weFe-leeateG-easeEI-eA-lfle--~lew-:vesltlf&-fesblltiRg-frem-ll:lis-meelel-simHiatlen , 
3 1-Re--eFi§iRal WQSP. easef\'a.lie~=rwell&;-a&-Well-as-tl'le&e--if:HI'Ie FlGRA DMF2;-Aave-9ee~REI-will 
4 sefffiFH:Ie49-l:le--used as piewffieteF-wells to suppM-ooUemiGA-ef-~I:IRd-wateHH:Iff.aae eleva11oo 
5 aREl-§~t~I:IAEI-wai&Hlew-A'Iaeleli%)-Eiata-te--Elemoostrate--r~eFy-GGmpliaAG&.-Well-leeatioo 
6 ~even wells weFe perieFA'Ie€1-By-tl:le P.erffiitte~~erseAnel usiAg 
7 lfle--State--P.Iafi&..GeerEiiM~Fih-AmeriGaA-Garum-Mer:le147-metl-1er:I.-Re&tJits-ef..ll:le-&~:~wey~ 
8 af&ei'Hile-w#h the Now MeJEise State Eng1noeFs Dopartffieflt-aleng-~eeiatetl 
9 ~iGA-f*FFAil&-fer oaoh well. 

10 WQSP-4, WQSP-5, and WQSP-6 wefe--are located downgradient~ of the WIPP shaft 
11 area-i~OOft..wiiMJ:Ie..flaw-Yeeters-sh~GEI~iml:llatien . All three Culebra 
12 downgradient wells (WQSP-4, 5, and 6) were sited to be located generally in the oath of 
13 contaminants that might be released from the shaft area in the Culebra .base€1-ell-tReiJ~ 
14 ~ffiagAituele ef gm1:1nr:l water flow lea>ring the shaft aFea as shown on Figure :H of 
15 f)ayie&;-1989, and ~ont of tho WIPP LWl\ l:leundary_..-Well WQSP-4 was also specifically 
16 located to monitor the zone of higher transmissivity_-afOiffiEl-wells DOE 1 anG-PI-1+,-which may 
17 represent faster flow path away from the WIPP shaft area to the LWA boundary (Amended 
18 Renewal Application Addendum L 1, Section L 1-2a(3}(a)(ii) of the Amenele€1 Renewal /\pplioation 
19 (DOE, 2009)). 

20 The Gulebra Ras-bee~H>eleste€1-fef-11:\~DM!Ldl:le-t&-it-eeing-regionally eJEte~ivo-af.lEI 
21 exhibiting the ffiost sigAifiaant!Fansffiissivity ef the water bearing units atV\IIPP. The GulebFa 
22 has been extensively sluelied during all past hydrologic oharaoterization pFOgraffiS and found to 
23 eo-IM-ffie&t-likoly hydrologic pathway to 11:\e aosoosible enviFonr'Renl or seffiplianoe--peint for any 
24 ~taffiiFiatien-: 

25 The compliance point is defined in 20.4. 1.500 NMAC (incorporating 40 CFR §264.95) as the 
26 vertical plane immediately downgradient of the hazardous waste management unit area (i.e., at 
27 the downgradient footprint of the WIPP repository) . Permit Part 5 specifies the point of 
28 compliance as "the vertical surface located at the hydraulically downgradient limit of the 
29 Underground HWDUs that extends to the Culebra Member of the Rustler Formation." +t:le 
30 RGRA-§Fel:lnel--watGHFioffiteri~ork was not installeEI iffiffiediately-€tawfl9F3Eiient ef this 
31 ~la-RO:-Hewevef;-beGat:.~Se-tile-Y~bJ&.a~~~it&;-.'ffi€1-EiwHe 
32 U:le relawely unique ooAtaiflment aR9 tfaf!Spoft aspeet&-&f..lhe site, fflonitefl~e propooed 
33 lo6alioAS will allow for ootes!lon ef Feloases f!Fier te release of these senlamiAMts ta the gener.al 
34 ~oat the l\'\.9\ l:mwndaF)'. Wells WQSP-4. 5. and 6 are Situated to demonstrate that during 
35 the operating file of the facility (including closure). release of contaminants to the general public 
36 wiH not occur. 

37 

38 +he DMP wells were looaleelte interoopt flow 'lostors aown~ent away froffi the \11JIPP shafts 
39 ~asea on Gl:lffonkiensily sorrestetl-petoAlieffietrio surfaces (fig~:~re L 9). Base€1-oFH~at**ral 
40 sentol:lFO ef tR.e i*JlentioffletriG swrfaae {R§ure l 9) ~e seleoteEI well plas.ement loaatioRS are 
41 EIGwngmdi~eAefal-flew.-eirea!ion lmm the shalt arna. Transport modeling Gf 
42 aontaffiinanl migra!i~oot-th~e-l-aflGJALilfldFa'l'..al Aal betiAGafy-sugges _s 
43 that travel times from the Waste Handlinq.Shaft to the LWA boundarx ~qulc!_q~ Ql'!. th~ _O!qor .9! ___ .- { Formatted: No underline, Font color:~ 
44 thousands of years, if;-tme!ef..worst oase coAelitien&; This assumes conditions where hazardous 
45 constituents ootH€1-migrate from the sealed repository (post closure) to the Culebra via the 
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1 sealed shatts . .,--J.I..oof'HammMt&-wer&-te-mi§Fale-ff9fl'l-l.l:le-fli&f)e&aJ...I.asH•ty;-ll=ley-wel:llel-ee 
2 Elelesteel-by-tl:le-DMP-well&-lesateel-m•Elway-belwaai'H~lEHlAaf~Ael-~~si=Hl=-lat-&amples 
3 ~F9ffi.WGII&-G0HIEI-El&lasl-ll:\ese-aeA!affiiAaRI&-ISA!'}-beleFe-ll:l&y-seHIEl-reaaA-!Re-bWA-beHA€iaPr. 

4 Potentiometric surfaces and ground-water flow directions defined for the Culebra prior to large-
5 scale pumping in the WIPP ~-area and the excavation of WIPP !.s£lli!y_shafts suggests that 
6 flow was generally to the south-southeast from tile waste disposal and shaft areas (Mercer, 
7 1983; Davies, 1989). Re69Rt-fDesem9ef-1-006t-F>Eotentiometric surface maps of the Culebra 
8 adjusted for density differences show very similar characteristics. The wells used for measuring 
9 the potentiometric surface of the Culebra are measured monthly and listed jn Table L-4. 

1 o (.FI§Hf&-6-Bt.-WQSP-4;--WQSI=/-&;-afld WQS P 6 l=lave-eeeFHeGateEI-EiewRwadieAI-9#-tRe-waste 
11 oFAplasemenl areas aseefEiiAg to presoni-Eiay-aEI~~otoAtioFAotrio s1:1Ffa&e&: 

12 Potontiometl'i&-&l:ll'faGe&-IRat l=lave nGI-beeA oorrostod lor doAsity elitferenses aAd tl=lat soRtaiA 
13 lfaAsient reliG&-~FeYieli&-J*ImpiA§-tifawOO'N~EWeAI&-Eie-net-fefle~nawfat.§FGt:lflG-
1,, waler419w-Gi~oA&-am:lsllol:lld Aet-9&*1Seel-to assess the-adGEt~:~aG~G-water 
15 FAOAitoring lesalioAs. Pre..,io~:~s potentioFAolris Sl:lliase maps sl=lowiAg a potentiometris low-an€! 
16 t:lydreleWGiJFaElienl-tewareJ-II=le-area-b~A€1 1NQSP 4 ha9-net-Geen-aGjl:lsteeJ-te 
11 H:e&Rwatel:-head eql:li'lalenls, and l=lael also eeen influensed ey tl=lo lang terFA puFApiAg at well PI 
18 1 Q. 1-!onoe, soFAe l=listorio maps FAay not represent natl:lral Cl:lloera flow diresliGAs-ef-§Faelient&; 
19 aREl-appreJ*iatOAes&-ef-lhe RCRA meAAeflR§-Mtw9fk..sannot ee Elefir»twely o"'•all:latotll:lsiflg 
20 those elala. 

L-3b(1) GMP-Detection Monitoring Well Construction Specification 

Diagrams of 1he s1x DMP wells are shown in Figures L-7 through L-12. Detailed descriptions of 
23 geology and construction methods may be found in DOE 1995. 

24 fclbf+Hil WQSP 1 

{ Formatted: Body _j 
,_, .....;.;.;.;.:_:..__;.;_'---"'------· 

25 

26 

27 

28 

29 

30 

31 
32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

The six?NQse.!DMP Culebra wells wore Well WQSP 1 was drilled between September 13 and _- • Comment[r2]: DMP"WQSP~b<entlclcl>!<.l 
October 16, 1994. The,to-a total depth of- each well is shown in Table L-5 .~11 (226m) b§s_~ ,_erom __ lh<:_·""_ r_on.z..yrru_ u.bl_ e ______ _, 

The wells were berel=lele-was-drilled through the Culebra and e-xtends 16 It (a ffi} ii'He-tl=le 
t:JAnametllower member of U:le Rt:Jstlef'Los Medai'iROS as shown in Table L-~. The wei~ 
werewas drilled to lhe too of the Culebra a dept~ of. 139:5 ft (211 m) bgs using compressed air as 
the drilling fluid and. The iAtef\ral frem fi93 to 737 ft (229 to 211 m) B§S (lhe total El~lh} was 
et:illeEI-I:Jsing-ai~oaming a§ent as the r::IFillifl§ Uwiel. WQSP 1 was drillee te 898.8 It 
(212m) egs YSing a 9%-in. drill bit. The wells were then aAd 11.\lG cored ffem 895.e to 737ft (212 
t9 226m) B§S using a 5%-in. core bit to cut 4-in._-(0. 1-m) diameter core to total depth .~ 
Table L-5 for the drilling and coring Intervals for each well. After coring, WQS#.DMP wells were _. _ - -{ Comment [r3] : OMP7 
WQSP 1 was reamed to 9Ya : in. (0.3 m) in diameter to total depth. After reaming. wells were '-----=-.;;....--------' 
WQSP 1 was cased from the surface to total depth 737 fl (224.8 FA) bgs-with 5-in. (0. 1-m) (0.28-
in. [0.7-centimeter (em)] wall) blank fiberglass casing with in-line 5-in.- (0.1-m) diameter 
fiberglass 0.02-in. (0. 1-cm) slotted screen across the Culebra interval_-as shown in Table l -5 
lfei:A 7G2 te 727ft (214 to 222m~ bgs . The annulus between the borehole wall and the 
casing/screen is packed with sand lrem 840 to 861 II (1-9&-le-+98-A'It-9§& and with 8/16 Brady 
gravel as indicated in Table L·S.Irem ee1 to 737 tt (1 Q8 to 226m) bgs. Based on eore 19§ 

Fe&H~U:le-GHle9fa...i&-looai&El-freffl-W.S-I~-72-a-f.l (21 a to 220 m) bgs (see-Fi91:1fe-~ 
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2 Weii-WQSP 2 was drilleG-eetwe&fl-Sapt.emaer-G-and 12, 1 994, te-a-~ep~el-84&-ij...~ 
3 m) bgs. The berel'lele was drille~~h the G1:1lebra and O)(lentl&-12.<1 fl (<1.7 m) i~l941=le 

lffif\amed lower memeer-ef41:le R1:1sller. Th&-well was drilled-le-iHieplh of 800 It (24 4 m) bgs 
5 w+~iFtt-drfll..9it..t:J&ing sempressed-aif..a&..II:HH:IiUi~~irlleiValfrom SOO to 84e fl 
6 ~44-I~S-m}-b§&-ftt:le-tetal-depiA-)-was-drilled-w~t~il't:-Gere-9it-tE>-GI:II-4-if:h-(Orl-~ 
1 diameter sore u&ing air mist with a foaFAing agent as tl:le drilling fll-lid. Mter oaring, WQSP 2 was 
8 feamed-te 9% in. (O.a m) in diameter te-tetal-depth. l,h,!QSP 2 was eased IFOFA-Ii:le-surfaee to 846 
9 ~) bgs with 6 in. (0.1 m) (0.28 in. {0.7 em} wall) elanl( fieerglass easin§-WiiA-ifl..lin~ 

10 (0,-1-m) diameter fiberglass 0.02 in. (0.1 om) slotted ssreen asross the Gt:Jioera inte~frern-8++ 
11 lf>-836 ft (247 te-2e&-m) bgs. Tho annl:llmrbetweoR-!Ae-berel:iele-wall-and ll=le sasin§lsoreoA-ffi 
12 pasked-wilh sand frem-79G-te 79<1 ft (241 to 242m) bgs and witR-8#6 Brady gra'<'el from 7Qa to 
13 846ft (242 to 268m) bgs. Based OR e~og FOSI:Jits, IRe Gt,~leera is losated fFOI'R 810.1 to saa.7 
14 It (247 to 264 m) l:lgs (see Fig1:1re L 1 +t.-

15 b-a9f.:l-)fiii) WQSP a 

16 Weii-WQSP4wa&-tlfilled-9etw60fl-Gstooer-2-1-anG-26;-1-994,te-a-telal-deptR-ef...88Q-fl-{a68-f1:Jt 
11 bgs. Tl=le borol:lelo-was-Grilled thro~tgh tl=lo G~:~lebra and eMtends 10ft (a.1 m) into the 1:1nnamed 
1a lower member of the R~:~&tler . Tl=le well was drilled to a depth of 880 fl (288 m) egs ~:~sing 
19 sempressed aH:-a&-tAe-drilli~i:Hd:-+he-eereflele-was-GI~itl=l a foaming 
20 agent. WQSP a was Elrilled to saa ft (264 m) egs using a Q% in. drill bit and was eared from 8aa 
21 te-879 It {2e4-ie--2-6~g a 614 in. sere billa e1:1t 4 in. (0.1 m) diameteJ:-oore.-AAel: 
22 Gel'ing;-WQSP a was reamed-t~Ftt-~in-4ameter to total depth o~ 
23 WQS~saseEJ..H=em-the-otlffaGe-to 880ft (268 m) bgs witl=l 6 in. (0.1 m) (0.28 in. {0.7 srnf 
24 wall}-l.:>lanl< fiborglass-GaSin§-WiiJ:Hn..liRO-&-in. (0.1 m}-diarnot&Hiberglass 0.@2-in. (0.1 s~ 
2s slettod-ssreon asress tl=lo Gt,~lobra inteA~al frem 84 4 to 869-ft (267 to 266 m) b§&.-The-aflflffius 
26 l:letweeR-!Ae-t:.lereholo-wall-afld..tho sasing!S6r-eM-is-I*!Gked-wiiJ:l...sa.nEi-from-82-7-te-sag..~24e 
21 2aa m) bgs and-wilh 8/1 a BradYifra¥el-~~9-te-88~to 268 m) egs. BaseEI on sore-leg 
28 FeSI:Kts, !he Culebra is losa.ted tram 84 4 to 870ft (267 to 266m) bgs (see !=1gure l12). 

29 lclGffifi¥1 WQSP 4 

3o Well WQSP 4 '•'Ja6 drilled betr·ueen-G , • pth of 800 ft {24 4 m) 
31 bgs, The l:;erof:lelo Y.'aS drilled through tho Culel:na and ox:tonS& 9.2 ft {2.8 m} inte lhe UAnamed 
32 lower meFAber ef the Rusllef:-.+l:le. well was dFillecJ to a EleJllh of 740 ft (22e FA} bgs wi!JHHW ... ~ 
33 Gf:m-bil ll&iR!'J oompressed air as the dfilliAg ftum. The intop.cal fFGm 740.5 to ?gB ft (225.7 te 243 
34 m} bgs was soreEI wi~lfl. (0.1a m} sore biUa Gat 4 in. (IJ.1 m) diamat~ 
35 mist with a foaming a§ OAt as the drilling llwiEI. ,tUtor coring, WQSP 4 was reaFAed to 9%. iA. {0.3 
36 m) in diameter to total depth of 800ft (244 m) bgs. 'J'/QSP 4 was eased from tf:lo surtase to 8GO 
37 ft (244 m) b~ wilh 6 iA. (0.1 m) (0.28 in. f0.7 em) wall) blankiiberglass easing with in line 6 in. 
aa (0.1 m) diameter fi9erglass 0.02 in. (0.1 sm) slotted ssreeF+aSF966-lhe-Gl:iloera inteFVal from 784 
39 to 789ft {233 to 241 m) bgs. Tl:le aRn~etween lhe-t:.lorehole wall aRd !he casingk>sreen-is 
40 pasked with saHEl frorn 752 to Ui6 ft (229 to 230m} b€jS ood •nith S'1fi 8raav §fa\'el from 766 to 
41 800-ij...{~(}.-to 244 m) bgs. Based on sore IGfr-resulls, the--G-Weera-is-lasated fFOm 7eG lo 790.8 rt 
42 (2aa to 241 FA) bgs ~ 
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WQSF.-6 

2 Wefi...W.QSP 6 was drillefl-9e~w99fl-Gsle99f--1.2-antl-l.e.,-4W4;-1&-a-tolai-Eleptl+-ef 681 fl (208-m) 
3 9tJs,-~9fel:lele-wa&-elfilleei-tl=»:&l:l§A-~aaFa-aflEI-extonds inti:HAe-I:IAAafl'loef lewor fFIOFAe&r 
4 !iMI=I~eh-The-woll was drilled lo a depth of 876ft ~~fl'IPI'9&69EI-aif...a&41=\e 
5 eiHII!F\§-#1:1id. The. e9FE1helo-wa&-Gleaned ~:~sing aif..R:Iis.t.-wilh a feaFAing agenl. WQSP 6 was Elrilled 
6 ID-948-ft.+'l.fiS-m}-9§&-~in§-a-'*'-iFI-:-Eirill-biHIAG-was-ooreG-freFR-64 8 to 676 It ( 198 ~GG-m)-9§6 
7 1:1sing a 614 ifh.sore bil:-t9-oi:H-4-ifl.,.-(0.1 rn) aiaFAeter sore. After-aoring, WQSP a wa&-f9afl'I9Ei-t& 
a We in. {O.a ffi) in diafl'!sl9f-ti:Hetal depth of-~1-ft (208 ffi) bgs. WQSP e was sased frorn-tl=le 
9 surfasa te 681 ij (208 rn) ega with 6-ifl:-(0,-1 rn) (0.28 in. [0.7 GFA) wall) blaAk-fie&ryla66-eaaiR§ 

1o w+H:H~Hine a in. {0.1 ffi) aiafl'letor fiberglass 0.02-in. (0.1 sFA) slatted sereen aeress tf:te C1:1lebra 
11 iJ.ltoJ:v.ai..lfeFR-646-te-97-1-#4-1-97-{e 2Ge rn~The-aAAYI~:~&-ootween the boFOM!e-waU-anG-the 
12 Ga&inglsereen is pas keEl with sane! 'FOR'! 823 to 626 Jl (1 00 to 191 ffi) bgs ana witf:t 8116 8FaEiy 
13 gra'lol froffi 626 to 681 rt (1 91 to 208 rntbgs. Based on eere 1~1&;-lhe-GI:IIeara is losatea 
14 frofl'l 848 to 874.4 II (198 te 206.6 ffi) bgs (see Figure L 14). 

15 ~(1){~Ji) 

16 Weii-WQSP 6 wa&-elrille€1-between-Sef}tefl'loor 26 and Gstooer a. 1994, to a telal-dopt~8 
11 ft (187.9 FA) bgs. TJ:te boref:tole was drilleei-tl=»:&l:lgh the Culeera a~tenas 9.7 ft (a FA) into the 
18 I:IAnaFAed fewer FAGFAber ef tho RI:Jsller. The well was elrilloel te a eloplh ef as7 ft (112 FA) b§6 
19 I:!Sing-Gompressod air as thtKifill.iF\§-fll:lieh-+Ae-iflterval fro~te-e+e f.! (112 to 188 m) bgs (tf:te 
20 tetal eloptf:t) was drilled using brine as the drilling ll1:1id. WQSP 6 was drilled to 668 fl (17a FA) 4 
21 i~ng a 9% ifl:-dfill...9it-an9-was-Gored frorl'l 868 to 616ft (17a to 188-m}-b§S 

1:1sing a 614 iA. oore bit to o~:~-1-4-i~mt-Eliall'leler sore. Aftef-GeriR§;-WQSP.-6-was-roaFAed to 
~ iA. (Q.a ffi) in diafl'l&ter-te-tela4le~of-6..1.6.:6 II (1 !.!8 FA) ~G-f.roF!Hhe 

24 s~:~-Ffas~5-fH:J.88 rn) l:l~J:I-6-if:h..fQ...;~fflH~rn}-wall) blank fiberglass easing 
2s wti-I=HA-Iine 6 in. (G+rn) cliaFAeter 1~G:02-i~Gffi}-&lotle&ss~=eOA-asress tl:le C1:1lebra 
26 mleAial-froFFH>s:I-ID-005-It-(-'J.+..7..te..486 m} egs. The-aAA~.-Jius-OOlweeR-th&-bofel:lele-waU-anEI-II:Ie 
27 Ga&iAg.lsereoA i~eEI-wi!R-6and !rom e67 te 670 H (173 to 17:i!.7 rn) b§S-aAef-witi=HJ.!:J.S-Bfaay 
28 §faYel from e70 to G-16.6 ft (174 to 188 rn} egs. Basea-o~og rosults, tJ:te..GWe9Fa-is-leeateel 
29 ~Q6.9 fl (177 to 18e m) 13§6 {see Fig1:1r:e l 1 e). 

3o L-4 Monitoring Program Description 

31 The WIPP DMP has been designed to meet the ground-water monitoring requirements of 
32 20.4.1 .500 NMAC (incorporating 40 CFR §§264.90 through 264.101 ). The following sections of 
33 the monitoring plan specify the components of the DMP. 

34 L-4a Monitoring Frequency 

35 The seven RCR.A. rneniteriAg wells have been sarnploel on a seFAianni:Jal basis since their 
36 installation in 1996 to establish easl~gro1:1nd grol:lfld water q1:1ality iA aaaofdanse with 2Q.4 .1.600 
37 NMAG-{iflcorporating 40 CP:R §§264.97 ane 264.98). This has ineluEI~east two fyll munds 
38 of 20.4.1 .600 ~IMAC (IFlca~oratiR!j 4Q CFR ~4) Appenelflr: I:X aAai¥sie fer sarnJ3leS flern each 
39 of fl:le propose~dotee!ioo-fl.lomt~ells . In addi~I:IA4-water samples were 
40 selle&le&~rorn the DMP wells {!rom Marsh 1997 un!ilwaste emf')laeeA1ant} at a fFOEjl:leRoy of feur 
41 sample re~fioates oolleoted sefl'liann~:~ally fFOrn eaeh-well fer the indieater parameters of p~. 
42 &pesi.f.is-oon0061aRGe-fSGt,telal-er€JQAi~H:Taft}en-t+GG};-and-te~io-Aalogon (TGX}-to 
43 H:irtAeF-esta91ish-baskg~rol:lnd water cwality 1:1n!il deteelien rl'loRi!oring in aaeerdanoe with 
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~OO-NMAG-finser~er-atln!:}-4~R-§264.-t)8}-l:>eserHe!HI~flllsal:'>l~tett»-el-fl*fH91:1~ 

2 Awena»HX-aAa~ysis-wlll-b~ooa~:~steG-iel'-Oaffiple&-'f.Forn-east:l-weiWeF-u&e-tA-bask-gr.eunEI 
3 §f&I:IAEI-wateF-Etlnl~ly-el&terlfl!flaljeA& 

4 Gete&tioo-meffitering will start when tf:le Permittees omplase waste ana sontinkle thr.e1:1gfl-tRe 
s posl-&IE*M~f:lase as reql:lirea by 20.4.1.1300 t>JMAG-(fne~&fati~F-R §2e4.00~F!Rfl 
s detestleiHf\eniteriA§;-en~mple-anG-en~ffifi>le-dufllisate-wilf..be-sollesteG-semiaFIAI*llly-ffem 
7 easA-well-iR-!Ao FlCRA d&testieA-meffileFing nol:werk. As sho•.vn in Table L 2, the DMP will 
8 G91'Wnwo te selleol-§feund water q1:1ality samples for allsEW&A-WeJls...eA-a...siann~:~al easis 
9 €1\#ing the lifo of the OMP. 20.4.1.600 NMAC (ineorf:)efating 40 CFR §264.97f€1Jf2t}-pfe¥ide&4hal 

10 aA-allemate sampling freq~:~ensy to that j9rovided in 20.4.1.1300 NMAC (inserporaling 40 CFR 
11 ~~8} may B9-J)F9f!GSOd ey the Permittees. Gi'+'OA th&-Aati:IAHIAG-f~Ad-walef-flow.-in 
12 tl:'le area s~IFFOI:Indi~esting and analyi!iAg on~e-sem+annually will ee f:lFetostive 
13 ef human health and the en•1ironment eosa1:1se any hai!ardol:ls sonsillUOAt-loaving the 
14 ~:~nelergm~:~nd disj9esal faoility •!.'ill not have tho potential Ia migrate beyond tho gra1:1nd water 
15 menitoring net•11erk in a one year lime frame. Gro1:1nel water flew sharasteristiss are presentee-in 
16 detail-iA-AE1€lend1:1m L1, Sestie~f}f..the-Amendea-Ronov.'al Ap~ien (DOE, 2000). 

17 Ground-water surface elevations will be monitored in each of the sixseven DMW&9M,Q..weJI& on 
18 a monthly basis. The ground-water surface elevation in each DMW OMP well-will also be 
19 measured prior to each annual sampling event. I!:m..gGround-water surface elevation 
20 measurements in the WLMP wellsetl:ler O*isting WQSP well silos will also be monitored on a 
21 monthly basis when accessible to SI:IJ3fllement the area water level dalaease and to hol13 def.ine 
22 ffi§i&nal stlange&-ifl ground water flow dirostions and gradients . The characteristics of the 
23 DMW,c;jCRA DMP (sampling frequency, location} will be evaluated if significant changes are 
24 observed in the ground-water flow direction or gradient.~ool:lf&WRi~G-af.feGt 
25 tfle-abilily-9!-tAe-QM~Uilf..!he-FeetUifeffleRIS of 20.4 . 'I .e00-NMAG-fjAG9ff)eFatiA~~R 
26 ~~l:ie-Pormitteos shall j9FOmf3tiY notify MMffH~J3Iy for a permit 
27 m~ 

28 L-4b Analytical Parameters and Hazardous Constituents 

29 The parameters listed 10 Part 5, Table 5.4.a and hazardous constituents listed in Part 5, Table 
30 5.4.b ana!•Aeo of iAteresl are -amt~measured as part of the OMP .-l&-e&ta91isl:l 
31 baGI(§feund gFeYA9 \'JQter Efl:lality prior te e~ement at waste iflslude aD iRdiGater paEaFAeters 
32 aREJ.all~tl=lerJ)arameleFS listed iA 20.4.UiOQ ~~MAC (inoo~erafing 40 C~R §264) ,~Ref~ IX. 
aa ~iele measYFemenls of p~. SC, lemperature, Gf:lleriEie, Eh, te~l ifen, aAd alkaflnity are also 
34 moasured-GURng ba~l:lAd s~ 

35 ~pen waste emj9lasement. at whiGh time the semianRualsamples ~be 
36 GAalyi!:od far tho f)arai'Rotors listed in Table L a. Parameters to eo analyzed by IJ:Io santrast 
37 laboratery sush as Sf:lesifis sond~:~slafloo, total dissol¥ed solids, total Sl:lSJ3enelea solids, eensity, 
aa pW,tetal-e~io sarbon, and total Of9anis-flalogens 'A'Ore insl1:1ded as iRdisalor f)arameters 
39 tlesaY&e of !heir l:l!Wersal somme~o groooe water. Pafameters sush as chlefiGe, alkalinity, 
40 saf01um, n<~agnesilff!l, aAEi j:!Otassium were lflSi<lded as mallill stwsifie §eOOFal iflaisater 
41 !**lfA&J.ers,..GaiGil:lffl;-mag~l'*id&.-aAG-ifel'l-may-Be-4elete€l d1:1ri»g 
42 Eletestion monitoring, with pFier appreval of NM!iD. Organie and inorganie seRlf:lO~Els OR tho 
43 right hanEI siEie of Table l a wore ehosen eesa1:1se lhoy will oec1:1r iA !flo waste to ee disJ3eseEI at 
44 the-W~ility,-Additional hazardous G<lf!S#~nslituentsl*lf3ffieteF8 may be identified 
45 through cbanges to the list of hazardous waste numbers authorized for disposal at the WIPP 
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1 ~ ~l=le-tef'}~~fv&ly-leeA-lfl-ieEI-aeml'le~f'}e..(-T-IGt-~reees&-&~•~'9€1-iH-tAe Waste AAalysts Plan, 
2 l=!effili.t-A~taalclme~l-G, If hazardous conshtuentsseml'let:mEis are identified, these will be added to 
3 Part 5. Table 5.4.btl:le-QMP...Ii&t , unless the Permittees provide justification for their omission 

(e.g., hazardous constituent not in 40 CFR §264 AQoendix IXh, and this omission is approved 
s by NMED. 

6 L-4c Ground-water Surface Elevation Measurement, Sample Collection and Laboratory 
7 Analysis 

a Ground-water surface elevations will be measured in each DMWwell prior to ground-water 
9 sample collection. Ground-water will be extracted using serial and final sampling methods. 

10 Serial samples will be collected until ground-water field indicator parameters stabilize or three 
11 well bore volumes. whrchever occurs first , after which the final sample for complete analysis will 
12 be collected. Final samples will then be analyzed for the parameters and constituents in Part 5, 
13 Tables 5.4.a and 5.4.b.QMP anatylie~ 

14 L-4c(1) Ground-water Surface Elevation Monitoring Methodology 

15 The WIPP ground-water level monitoring program (WLMP) activities are conducted in 
16 accordance with the WIPP facility SOPs listed in Table L-3.is a s~:~eprogram ef the QMP. The 
17 ~ty-assuranoe aeti¥ilie&-el tho WLMP are in stfist aoaordanee with W P 1 a 1, and tl:lo quality 
1a assmanse-implemGAti~FeG~oaiJ.ia-t&-9fOOnd water s~:~r#aoo olo¥alion moru~Fin§-is 
19 V>/IPP Proaed1:1re WP 02 EM1014 2

. C1:ment versions of eoth WP 1:9 1 and WP 02 EM1014 are 
20 maiffiaifle€1-ir:+-tRe-Wf.PP.-Gpefati~oaer4 

Groundwater surface elevation measurements will be taken monthly at each of the SIX DMWs 
22 and prior to the annual sampling even!. Additionally, Gro~:~FJ9-.walef.6tlr~se-ele·v<Hiefl-fRGffilofi~ 
23 J&-ffi-p~effiilwa-tl:lrEWg~st-sie6Ufe-Gare-peried spesiliod in PeFmit 
24 Part 7. This seali9A-f)#..th~plafl...atf€1resses-~6Hvi~ies4-~M~ri~e-pf9GJ*li"!HE>nal 
25 aA€i-ep&fali~phases ol w~ 

2s GelleeHen of §rounEI water s~:~Ftase-ekwa#on dala is require€1-9y~ 
27 ~9fat!n§ 49 CFR §2GHl7(f)) . These data also prev4Eief 

29 -A-mean&-te-Mfill sommitmenls maee-iA-the final En¥ironmeRtal lmpast Sta~emeRt 
30 ~ 

32 ~1:11 lor mal(ing lafld 1:1se desisions, (i.e., elesignin§ lang term astive ana passi¥e 
33 instil1:11lonal aontfels..fef...UI~ 

•wp 02 !;MIOI4 "G<911Rdw'-llelokvei-Me&&wem&R~IeollN~\He-llml-~5-llle-51~~-AIGI 
MeNIOIIRj (iJII)fJ~9f'.~A\l&l.!JI'~9Htwekl>OO&\IH!III&AI&ofl>iJ~&f.W&l~e.ylfll~eJAA~ 
laQ!it>r.-+Jle.pr&G&(III<&-jmWKI&&ij81'191a~li\61HI&I~fl!lfl1919qYISII&~I&Gelllt9BS,f18.'19""'9R69 lre<~~WRGy, ~uolily 
~ieilu;lrweUeAsareu>OII*!~IIIe"16lerleYelm_,mofll.~roii&-&OO 
Elala maAaoemeAI 
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A-ei&e~&&teA-ellf*aiAiR§-Hl&-sal~t-ieA-el-fF&&I=lwaleF-I:Ieael&-~~iEI-fefmalieA-elefiltA-a1-WU:!P 
2 saA-be-leuAEI-iA-~a~€J;-s~·ak-~WB7}.-~e&AwateH=lea00-aF&-Hselul-iA-iaeAHfyiA§-~EIFa~lis 
3 §FaelieAI&-iA-aEt~rleF~r&J..>.iaFia91&-£1eABily-SHSJ:I.-a&.II=Je&&-e*i&li~ll:!e-WJ.1212...&itEHOfe&I=Jw<*ef 

l=!ea€1 at a giYeA-J*)iAH&-Ele#Aed as the Aei§l=»-91-a-aek:Jffi~l:lat-will-9alaRse-!fle 
5 elH&tiAfH>Fe&SHFO at that-f'}eiAI-tb~se;;yAS~i;-:1-9&-'1+. 

s Measured Culebra greuAEI-water surface elevation data can be converted to equivalent 
7 freshwater head from knowledge of the density of the borehole fluid, using the following formula. 

8 p = pyg/7 

g where 

10 p =freshwater head (length of freshwater headf'}Fe&Sw:a) 
11 ~~ = average specific gravity of the borehole fluid (unitless ratjo of borehole fluid densit~ to 
12 densit~ of fresh water) 
13 Q€1 =freshwater density (mass/volume) 
14 h =fluid column height above the datum (length) 

1s If the freshwater density is assumed to be 1.000 gram per cubic centimeter (g/cm3
), then the 

16 equivalent freshwater head is equal to the fluid column height times the average borehole fluid 
17 specific gravity. 

1s Density measurements are made annually. Density for the DMWs will be expressed as specific 
19 gravity as measured in the field during sampling events using a hydrometer. Freshwater head 
20 for other Culebra wells will be calculated as described above from fluid densitv measurements 
21 obtained using pressure transducers. 

23 L-4c(1 )(i) Field Methods and Data Collection Requirements 

24 To obtain an accurate ground-water surface elevation measurement, a calibrated water-level 
25 measuring device will be lowered into a test well and the depth to water recorded from a known 
26 reference point. An SOP will be used when maktng water-level measurements for this proaram. 
27 The SOP will specify 'NiteR YSing an eleGIJ.isal GOAductaooe prebe, the {jeplh to water \'+<ill be 
28 aetermiAeEII:Jy readiRg lhe af'lf'lFOJ3riate measwremeRt mafiQR§S eA lhe embessed meastffiA§ 
29 tape-wf:um-ll:le-alafm-is-aetivated at IRe suffase.-W~edwro WP 02 EM1Q14 speGifie&.the 
30 methods to be used in obtaining groundwater-level measurements. and provide general 
31 instructtons including prerequisites. safety precautions. performance frequency, quality 
32 assurance, data management, and records .. A surrel'lke¥i&ioo-ef..tl:lis proeedu~ill-l3e 
33 maiRfaiRed iR tl=te WIPP OfJeratiAg Reserd. 

34 L-4c( 1 )(ii) Ground-water Surface Elevation Records and Document Control 

35 !AIHncoming data will be processed in a timefy-manner !harte ensur~a&!*lfe data integrity. The 
36 data management process for ground-water surface elevation measurements will begin with 
37 completion of the field data sheets. Date, time, tape measurement, equipment identification 
38 number, calibration due date, initial of the field personnel, and equipment/comments will be 
39 recorded on the field data sheets. If, for some unexpected reason, a measurement is not 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
Ntwem~e1~0.t GJaouary 3 1. 2012 

• 

--As6JSianOEHFH1AG&ffilaAeitA§t-CIA)'-61:laR§e&-lf>-Hfaeilng&-rreFA-ti:le-wal9f-pF066-HfO 
tfaASEII:Iaer&-installeei-IA-easf:l-ef..tfl&-&i=laf.ls...le-ffieRtlef-Wal9f-oondiiiOAfrbel=liREWle-knOf&. 

-AR-HntleF&IaAdiAfr'of-wOOtAer-er not tho horizontal and \•orliGaJ.-§r:adiof.Hs..of..l.low-afEI 
ol=lan§fn~Him&.-

+l:le-~e-af the 'NLMP is t~fltWle.-EIOGWRoRf.ofl..feserd of gre1:1nd water Sl:lrfaoe 
elEWatieA-flwot~i9fl&4n-tl:\e-GI:Jie9fa-.and--MageAta-momeef&-Gf-~lt9HR-tl:l8-'>'isir»ty-el-tl:le 
Wl~te-meet-tfl~romoAIS of 2Q.4.1.600 NMAC {ineorporaling 4Q Cr;R 
§2e4 .97{f)) . Gro1:1nd watef-6f:lffaoe elevation data '""ill be oellesled from oasl:l weU-&f-lho RCRA 
9MP. Groi:IAG-walef-Sw:faGe-eiEWalien-~l-alse-ee-selleoteG-ffem.-e!Aef..GWebfa..well&;-ao 
weU-a&-ffieAiloring wells eompleted in oll:lef-WiHef. beafing zones e•JeFlying and f:IAEieHyi~IRe 
~~em~ifJI:Ire L 18) when aooess te th~M&-i&flessible,...+Ris 
if:IGII:Iaos, b1:1t is net limilaQ..te, the Bell Canyon, tho Farly ninor, the sonlaot zona between-tl:le 
~or and Salado, and lhe Dewey Lake,. 

groundwaterGre1:1nd water surface elevation measurements will be taken monthly in the other 
Culebra wells as listed in Table L-4. when accessible-at-least-ane-aeo066i91e-seffif:)le-teG-imewal 
at-eaoh a·~ailablo well pad . 1\t well pads with two or more wells oompleteEHn the same intefYal.; 
Qf:lartorly moas1:1rements will be tal~en in tho red1:1ndant wells (YYwelllocations are shown in 
Figure L-1fl-8t._-Gfel:lnd water s~:~rfaoe elevation meas~:~remonts will be taken monthly at eaoh of 
tho sevor:)-Q.MI2 wells, as well as prior to eaoh sampling e>JeRt,... lf a cumulative ground-water 
surface elevation change of more than 2 feet is detected in any DMP well over the course of 
one year which is not attributable to site tests or natural stabilization of the site hydrologic 
system, the Permittees will notify NMED in writing and discuss the origin of the changes in the 
Annual Culebra Groundwater Reoortrep&rt specified in Permit Part 5. Abnormal, unexplained 
changes in ground-water surface elevation will be evaluated to determine if theymay indicate 
changes in site recharge/discharge which could affect the assumptions regarding DMWQ.MP 
well placement and constitute new information as specified in 20.4. 1.900 NMAC (incorporating 
40 CFR §270.41 (a)(2)). 

Ground-water surface elevation monitoring will continue through the post-closure care period 
specified in Permit Part 7. The Permittees may temporarily increase the frequency of monitoring 
to effectively document naturally occurring or artificial perturbations that may be imposed on the 
hydrologic systems at any point in time. This will be conducted in selected key wells by 
increasing the frequency of the manual ground-water surface elevation measurements or by 
monitoring water pressures with the aid of electronic pressure transducers and remote data
logging systems. The Permittees will include such additional data in the reports specified in 
Section L-~. 

Interpretation of ground-water surface elevation measurements and corresponding fluctuations 
over time is complicated at~ WIPP facility by spatial variation in fluid density aatl:l vertieally in 
weD oores ana areally fFem well to well. To monitor the hydraulic gradients of the hydrologic flow 
systems at ',6JIPP accurately, actual ground-water surface elevation measurements will be 
monitored at the frequencies specified in Table L-2, and the Culebra groundwater densities of 
the fluids in the wel ls listed in Table l-4 baFe&-wi\1 be measureg annually.-WI:!en belA ef tf:lese 
par:amelers are knoWA, eq~:~ivalentlreshwater heads •#ill be saloulateEh-+f.le-eGAG&pt-af 
lfes~sed iA L1:1sozynsl<i (1991). 
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• 
1 I possible (ig.ge., a test is under way that blocks entry to the well bore), then a notation as to why 
2 the measurement was not taken will be recorded in the comment column. Personnel will also 
3 use the comment column to report any security observations (i.e., well lock missing). 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

Data recorded on the field data sheets and submitted by field personnel will be subject to 
applicable SOP~ (see Table L-3). ~H:Ieline&-etJtlifl~Pfooetluros WP Ga-EMaoo:l-~-i!Fl€1 
Wfl..Ga-eM-1-(;}:1.4 .,..GI:IrF&At-sepie&-el-ll:lese-)3roseeitlres-are-maimaifle€1-witf:lfA-lt:le-W~PP-Gf'lerating 
~G&FEI:-These procedures specify the processes for administering and managing such data. 
The data will be entered onto a computerized work sheet. The work sheet program-wil~ 
calculate~ ground-water surface elevation in both feet and meters relative to the top of the 
casing and also relative to mean sea level. The work sheet program adjusts-will-also adjust 
ground-water surface elevations to equivalent freshwater heads. 

A check print will be made of the work sheet printout. The check print will be used to verify that 
data taken in the field was properly reported on the database printout. A minimum of 10 percent 
of the spreadsheet calculations will be randomly verified on the check print to ensure that 
calculations are being performed correctly. If errors are found, the work sheet will be corrected. 
The data contained en the oomj:>ulorii!ed werk sl:leet will be translated into a database lila . A 
f'lARte~il-1-be-maEie-G-1-tllEKJ.at.aBase-m&.-l=t:le data easR-men!R-will-tl:leR-13e-semj:)ileG-iHte-feJ3erl 
format and transmitted to tho apJ3fepriate agOAGia&-a&-F&EtHested by the Permittee&: Ground
water surface elevation data and equivalent freshwater heads for theall Culebra wells in Table 
L-4 will be transmitted to NMED bv May 31 and November 30ooe-mooth af1er data are 
oolleoted . Semi-annual groundwater reports will also include annotated hydrographs and trend 
analysis. 

MGFfiJ'>IrteriT.eEl-dataease-Hie-w~f..be maintaineel-4G-F-i!~l:lfl€l-wateF-&uFfase-e~efH:Ia.t.a.: 
Montl:lly an~arterly-Eia!a-will-ee-af;)~€le4-il'ltEHJ-yeaf!y-fileHJ.f'leR-VeRfieafieft-t!cla+-tRe-yearly 
databaoe-is free of err0f6, it will be aweooe€l-iFI-Ie-thG-J3fOieol dalabase-f.i~riflte€1-oew&f..!He 
~FFSR~eGklata~ugi-1-Qeoeffil:l~J3FOG~eafj-will-9e-keJ3t-iF1-U'lO 
EfwifeRfAent, Safety and ~eallh Depm:tme~) EM lire re&i&taRt-st~ea: 

2s L-4c(2) Ground-water Sampling 

29 L-4c(2)(i) Ground-water Pumping and Sampling Systems 

3o The water beariAg WRits at WIPP are J:lighly .. -aRal;)le iA !Aeir ability te yiele water ta meRileriA§ 
31 wells. The Ct .. deera, the ~Mst lransr:nissP.<e hyffi:elegie t:mit iA IRe \IIJIPP area, exhibits 
32 ~iS&ivil:ies :that raRge maRy ei'QeFS ef magRitu€1e aeF&ss the site area aRe is tJ:la ~Fimary 
33 faGUS of ltle-QMFl, 

·~~~~<OG&U&&~n9llll'lllfllai-MM~IOilf~4>-~prowl 
~li>•a j<li89A&elelle 11684 l;y ER"I'IM'm&Rial M<HiitGAR1J (1014) petse 11'1 
~&aqdle liSS>M~I IIm S""A18II IR1Df lll9 1111PP!i'IMI9"<l>~~·- a~enaJIQ, lha 
~tll~~.,.;all••"" Maw1e !hal ""'Y Ef!Jaii'M p- - al a•11 .. ..., &~~A~p'a& loiP.IMihe q4 poagra111. 
~f!lali9A.IJI.&ampfiii!J iEj"'ffRI9RII6 pi6YG'lle~IIW~~~-~·~ 
~"'" ellhe pfooiHI~~hy-619jHA&I<Ii&lieM40f-O~~A<OQ/QIIe!lly Ge•~•ei !QNQC) el'!p!e-11~~ 
&~~·lfilelllflll"!~J&..Iavk!R~IIeG~eR I96Yiml>l~~lake-\kampl~ 
IREil&&kHh&-pe\eAI!ei·~OOIA~§IJ~ 
• WP 02 EU1014 •c;;rawnEfwaterlavel Mee.-e11r. •s a le&~llleal prese911r&W~IH~III~~'EI-Ihe 
&pef8119Rai-Gile&k6 R9686&aFy Ill ~~~~lee&IIF81R91116 ~5 jiF9GOOWFe-a&-W<MI as WP 02 EM3001 aloe ptevi9es 
>AiemlatieA "" ,.erlermiii!J valKla.h&IHIAG YeRifeaheR ellaberatept Cklle 
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1 The ground-water pumping and sampling systems used to collect a ground-water sample from 
2 the sixsEWGA -DMWs Hew--QMI2-well&-will provide continuous and adequate production of water 
3 so that a representative ground-water sample can be obtained. +fle-weii6-I:Jseel-feF-~EH:IAEf-wal9f 

EtW!ity-&am~Ji~ifl..yie!G;-tl~9-~l:ffil~At}-Ji~tef&-al.#eG~~fal.iGA-&f 
s f)umf)iflg-a&-well-a&-tfle-eetl:lif*l'leAI-FeEtl:lif:e9-at-eael:l-we-lk 

s The type of pumping and sampling system to be used in a well depends primarily on the aquifer 
7 characteristics of the Culebra and well construction. The DMWs are-9MP wells will-9e 
a individually equipped with dedicated submersible pumping assemblies. Each well has a specific 
g type of submersible pump, matched to the ability of the well to yield water during pumping. The 

10 down:-hole submersible pumps jillLwiii-Ge-controlled by a variable electronic flow controller to 
11 match the production capacity of the formation at each well. 

12 +t:te-eleetfeAis-fi&Vf-Glmlfall9f-allew&-f}ef6eAAei-GellestiR§-68ff!~le&-t&£eAtfei-IR9-fate..ot 

13 Gise~ell-f>~iAimizo tho poleAiial for loss of volatiles from tho sample. As 
14 recommended in the "RCRA Ground-Water Monitoring Technical Enforcement Guidance 
1s Document" (EPA, 1986) the wells will be purged no more thana-miAffi:I~:~AH» three well bore 
16 volumes or t!Aitlun!ll fielilad parameters have stabilized. which-ever comes first. at a rata that will 
17 mir»ffiize-.IRe-agjtatieA-ef..reGI=laf§e-wateM-+hi&-wiii-Ge-aGGeFI'Ij:)li&f:led-t>y-mer»t9fiAt}-lermalieA 
1a f'>F06SI:IFO aAd ma~tl:le rate of di&sharge from the well as neaFiy as possible to the rate of 
19 reehargo to tf:le-woll. WIPP Proeodure WP 02 EM10026 spoeifies the metf:lods ~:~sod for 
20 eoA1felliF19-flew-f.ate&-aAd monitoring formation pressmo. A eurront version of this doc~:~ment-will 
21 be-mai'**AeEI-i~o WIPP 0J:19fatiAg Reoord. Well purging will performed in accordance with 

an SOP requirements will be used in conjunction with serial sampling to determine when the 
ground-water chemistry stabilizes and is therefore representative of undisturbed ground-water. 

24 The DMWs areQMP...wells-wfll.-be cased and screened through the production interval with 
2s materials that do not yield contamination to the aquifer or allow the production interval to 
2s collapse under stress (high epoxy fiberglass) . 9otaiU>-el-we-ll-eoFIStftletiGA-af&-f.)fesenteG-iA 
27 Seelion L ab(1 }. An electric, submersible pump installation without the use of a packer ~wfll.-l:te 
2a used in this instance. The largest amount of discharge from the submersible pump-will take§ 
29 place from a discharge pipe. In addition to this main discharge pipe. a dedicated +etleR•-sample 
30 line; running parallel to the discharge pipe; i2.,will alee be used. The sampling line is 
31 manufactured from a chemically inert material. ~hfoogMI=le-pipe will be mgu!ated on the 
32 swfaoo l3r a 119\'1 eenlfel >Jalve afldler l+'afiable speeEi EIFille eeAtrellef. Cumulative flow ~wiU-Ue 
33 measured using a totalizing flow meter. Flow from the discharge pipe is-wiiJ..I:Je routed to a 
34 discharge tank for disposal. 

35 

36 

37 

38 

The dedicated +efloo•-sampling line iswiU-Ue used to collect the water sample that will undergo 
analysis. By using a dedicated +eJ!eA•-sample line, the water will not be contaminated by the 
metal discharge pipe. The sample line will branch from the main discharge pipe a few Inches 
above the pump. Flow from the sample line will be ;routed into the sample collection area. Flow 

'.wP-~~~~1>-Mtl>ll~)'6191!HR61aUal!G!>il~lii-Qpel'a~O~~-Il4.JI.fl~ 
&lop-by-&I~~~~H~RiJ'<lle~.-l!l&-p\lmp5 [F.SPGj. ThepKJGe~ 
llle-<Hl~~tfllll'IH'I-m-~ral;-li&~~&Gallllen~I'KI-I•oolelillft&-W~nOO-!Rd!YKI<~al&-9fJer&~llt~&FIIr 
~JISII&-a6119A~II&IHI&&IJIF.H~Ff86Hfl&IQUa1!9~9fall~eee~~l61aii1Ra •oaoaw& 6"""&1811>& 
&uel>e& IRe &yflase d!&al>aJiil-~-~~&y&~-~"""liliYbllleraA~~~ 
~ 
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• • 
through the sample collection line lliwt~l-be regulated by a flow-control valve. The sample fine 

2 lliwtH-be insulated at the surface to minimize temperature fluctuations. 

3 ~rs-Mef:litering Systefl'l8 

4 +l:le-G~well&-tJe...ne+-reEt~.c~irs-tl:le-iA&tallatiefHH-a-pasker-eeGat~&e-samf'lle-ela6es-a~.c~a-t&-we!l 
5 GGFIOlfuGtieA-Eie~ieieAeie&ars-neH~reseAb-~lf>Wev&f;-f'}Fe&&I:IFe&-WJ!I-be-meRiteretklsiA§-elewn 
6 1=191e-a~:~tematio aiHine-bt:l991er&-iFH:Ae-feFmatien to mainlaiA41:le water level above-tho f>l:lmfJ 
7 iRtake.-~re-~nsEI~;~seF&-may-l:l&-1:16ed-ifl-lins-wiU:l-G~:~e91~revias-sootiAli&J..elostreAJs 
8 mooitaFiA~~~toms. \AJIPI=l-Presodl:lro WP 02 EM~002 f>FOVideo 
g inWootions for moAiloring formation fJressure us~maH&-aiFii~bleFS in sonjunolien 

1 o wilh-pms&l:lrs-traA&duser&anG-elala-asq~;~i&itioA-&y&teffi&:-A-sl:IHOnl vorsiofl-Bf..tl:li&-Eias~;~ment-wi-11 
11 be-ffiaintaiMEHI=HRe WIPP O~ing Resefd:. 

t2 +l:la-me9ii&-Hei~Ges-a-w0fk f>lase for sonaustlng field sampling and analyse&. 
13 +Re laboratory wfll-bs-f)06ffioned-neal4J:ie-wellhead, wi~e-slimats-sontrelled;-af\G..will-sootaiR 
14 ll:le-nesessary oq~if)monl;-feagent&;-glassware, and de-ie!Wed-walef-fer-Gondusting lhe 'Jarilws 
15 Held analyses. 

16 Saffl&liea-Gvef.V.iew 

11 +w&-tyf)os of water samples will be oellested: serial samples and final samples. Serial samples 
18 will be taken at reg~:~lar i~d in tho mobile fieiEHaboratory for Yario~:~s f>hysisal 
19 aAG41emisal-1**8ffieleF&-{Gaitod-f.ieiEI-iAdisatef.f)aFafneter&}.-~Ofial sampfe..€1ata-wilf.-9&-1:160EI 
20 tEHietermiRe-wl:lether lh~ls-i&-Fepresemati\19-Gf..~f~r-a&-CH!ifeet 
21 lliFIGtioA-Gf-IJ:le-&t~~f.ieiEI-iREiieal&F-J*H:affieler&-aflel-lile-ve!ume- of the water be-i~ 
22 ~mf>ed-lrem-t~ll.!nt~retatiOfH»-!Rs-seriaJ...samf»if19-Eiata-wiiJ..eRable-th&-+eam-beaEieF 
23 (6ee-Seslioo-.J::-.7}-te-eJe.tefrRifl&-wl:l~69fl€1HieA6 ropFosentati\I&-Of..uAEii&t!H&ed-grel:IFI&watef-al:e 
24 attaffied-i~Uffifled-gFeHAEi-Waleh 

25 ~ill be solles!ed wl:ten tl:le serially sam~ed field iRdisator parametofS llaYe 
26 sta&ilized anel are therefore represeAtati\•e of l:IFidist~.c~rbeEI gro~md water. 

27 L-4c(2)(ii} Serial Samples 

28 Serial sampling is the collection of sequential samples for the purpose of determining when the 
29 ground-water chemistry stabilizes and is therefore representative of undisturbed ground-water. 
30 The Permittees' SOP for serial sampling will provide criteria for determining when a final sample 
31 should be taken. Each OMW wlll be purged to no more three well bore volumes. or until field 
32 parameters stabilize. whichever occurs first. Well stabilization occurs when the field-analyzed 
33 parameter are within ± 5% of three consecutive measurements. A well bore volume is defined 
34 as the volume of water from static water level to the bottom of the well sump. Serial samples will 
35 be analyzed in the mobile filed laboratory for field indicator parameters. will-oonsidor a serial 
36 sample represeRffi..ti',<e et l:«ldi&ktmed grCH:~nd water wl:ten ll:le FRaiority of field indioalor 
37 paFametor ffieaSuromeA!& Ra'i~fR:iflJ:!i persent of the average of aAalytisal res!!~!& 
38 fer-#le-.f.ield-fnEliS<HGF-flarameter from !l=le-taskground gmuRd water quaUty-f.e~ 
39 flh3nstabiliaalieA-af...eR&·or-4W&-f.ie!EHREiiea-!Of..j:)aram&Wts a!!ribut~~AieffeFeReOSr 
40 ~l'l:lment drift, or other unforeseen reasons-will Rot f)FOGh:Jde tho oolleotion ofiiAal sam~ 
41 previdoel the 'JOJijme of purged water Ol<Gooels thFee well bore ¥ol~:~mes . The Permittees will 
42 ~A the opor:ating reoord, any tina! samples sollesle&wheA field indioa~ef paramotof&-WefG 
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At>l-&laei~~€1;-aA€1-will provide an explanation of why the sample was collected when field 
2 indicator parameters were not stabilized and place that explanation in the WIPP facility 
3 Operaltng Record. 

Serial samples will be collected and analyzed to detect and monitor the chemical variation of the 
ground-water as a function of the volume of water pumped. Once serial sampling begins, the 

6 frequency at which serial samples are collected and analyzed will be left to the discretion of the 
7 Permittees.+eaffi-b.oaEior (see Seeli9fH::-7t; but will be performed a minimum of three times 
a during a sampling round. 

9 The Permittees will use appropriate field methods to identify stabilization of the following field 
1 o indicator parameters :.J!!::h si:IIGfiae,aiYalent-GatieAs-fl'lafoo06&),alkaliFlity,tetaHFOfl;-~ii;l'l, 
11 temperature, specific conductance, and specific gravity. 

12 jqGteGGis-fer sollestion of serial samples are Sj39SffieEI in WIPP PreseEil:Jro WP 02 ~6• 
13 AMiy8is of serial samples are spos#i8tHA-W~~o€11:1~~1-ooe~~rrent vorsiens 
14 ef...t.l:lese--pl'OOeEil:Jre-s-wiiJ-.00.-mai~taineel-in the WI~&Fat~eser&. 

1s The three field indicator parameters of temperature, specific son€11:1nstanseconductanc~ . and 
16 pH will be determined by either an "in-line" technique, using a self-contained flow cell, or an "off-
17 line" technique, in which the samples will be collected from a +e-f.lefl~-sample line at atmospheric 
1a pressure. SS+I:le-ireA;-eiYalellt-GatieR;-GI:IIofi€1e;-a!kalif:»ty,specific conductance; and specific 
19 gravity samples will be collected from the +ef.len•-sample line at atmospheric pressure. Because 
20 of the lack of sophisticated weights and measures equipment available for field density 

assessments, field density evaluations will be expressed in terms of specific gravity, which is a 
unitless measure. Density is expressed as unit weight per unit volume. 

23 New polyethylene containers. that are certified clean by the laborato1y, will be used to collect 
24 the serial samples from the +ef.Jen5-sample line. 

2s Serial samples collected tn laboratory-certified clean containers do not require rinsing prior to 
26 samole collection. Serial samplin§ wator-oolleGtGEI-for soh,Jte aAEI speeifi&-Ge-n61:164aflse 
27 Eleterminations will ee filtered thro~:~gh a 0.4e miGF9A'Ie-tef&-ff:lmt-mem9fafle--#iUef-~i~ 
2a &tafflles&-sleel;-ifl-lifle-HileF-i:lelee~ered wale~Ase the sa111f3le beltle pri9f-te 
29 serial Gamflle Gell96ljafl_ Unfiltered ground-water will be used when determining temperature, 
30 pH, specific conductance-B\, and specific gravity. Sample bottles will be properly identified and 
31 labeled. 

32 Samples collected will immediately be analyzed for pH and specific conductance CSC) as these 
33 parameters are most sensitive to changes in ambient temperature. Tl:lo filteroe sall'lf'JIO o~ 

'W-P-02-t;;t.«<Oi-=~lnpl&-aAd--Senal-$ample-CellesbeR• osrle~we-ll\al-fHOYtcle&-&lep fly etep m&l<vGIIom-lef 
~m ltleWQSP "IIIII& &REI lr8MjlriYa~II61AI*l8 "i81Ally ei"'IPP l"llej~NG&~VHI 
~5li!&<M!Yip1!18RI ill genefal. li&l6 Pfl!llaWI19R6 alld liiRilall~6 ·~· a65\NII'ial811iy qw!Jl•ed .....,.,~ upeAIIa ~ 
~aoWJ!"9"VIi!Wil;it9MIIIIq&....,a~"""'"'a"'a It,.,.,./ Th9p,....a'8'-a~sess&:1~q~ 
-~~~16ilmple&ler&utu"'U~~Iare¥oewliYI'III6 
m&~~~~skr-looi19'
•~~AWAdwsl&~eFI<li-Sampfe-A•"'-~~~~~~P-fll&IAJGitallsle1'--4»Wtle 
~1-gr.und-wel~&kw!loJ!E!iJrelfM.walef.&lehi»l-y-f>R<>f-k>l-tl&-ool~-IIA&I-&ampleG lor aAalyeis. Tile jlr-eGed~m~ 
e<I<IJ&&6<>&-Ul&-&ljW!JHil~l,-lf&l&-tH~Gili191U>·8<WI-Iimli&ll<>R6 "4119A aeewre ltlal 8Aij' qooli~dwfdool& 9fl&r&l9 Ike 
~>t>me~wt.~~~~~~llfomoRJett;;ll,plol,lempeml-. 
epeGI!le graoo'ily, spe<nliG-(If)REIY&IaRGe; elkali~AI-ealieR. a Pel Iota! lf&~YREI waler ~;la~~ly. 
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'eF-Selt:»e-aAa'Y&e&-Wtll-be-tmme€1ialely-aRalyi!e9-k>f-ireA-a~lkaiiAAy-9eGai:I&EHRa&e-twe 

• 

2 selv1i9A-J*lFamel&r.s-are-S*tf9ffiely-seA6i~iw.Ht>-sl:laR€JO&-!A-~):}e-ambieAl-wateF-&am~le-J')ressl:ll'e 
3 aAEI-l-emJ')efatl:lr&:-A-samf:}le-aml-a~isale-9f.fiaereel-water-will-ee-sellesteEI-afl&.aAa~eEI-Ier 
4 salute parameters (aJJ{ali~l9fitle,-EliYafeAI satioAs, and il'ef\},-Temperature, pH, and 
s specific conductance-E-A . when not measured in a flow cell, will be measured at the approximate 
6 time of serial sample collection. These samples will be collected from tile unfiltered sample line. 

7 Sam~les to 9e-aflai~F-SJ:IIeFi€1e-aAEI-EJiv.alent satiens-fa+tot=-pFe£ervatioA with nitfis-aGiel-and 
8 &t&fe€1 at 4°C) may be stored for oRe week prior to analysis will'!- oeffifdeAGe-tt:.aHhe aAalytisal 
9 rewlt&-will-not be altered. 

10 Upon completion of tile collection of the last serial sample suite, the serial sample bottles 
11 accrued throughout the duration of the pumping of the well will be discarded. No serial sample 
12 bottles will be reused for sampling purposes of any sort. However, serial samples may be stored 
13 for a period of time depending upon the need. Standard Operating Procedures (see Table L-3) 
14 WIPP Procedure WP 02 EM1 OOe defines the protocols tor the collection of final and serial 
1s samples and analysis .-Wf.P.P-Presee~:~re WP 02 EM+QG&-9efines.-the protosols for serial sam~ 
16 analysis. Gl:lrl'ent >Jorsiens of these preoedures will be maintaiAed iA the WIPP Opera#R!J 
17 ~ 

18 Gtlring the first two years of DMP well serial sampling, the first sample ·.viii be analyi!eEI-a&-f;eon 
19 as-~i91e-afl&Hh8-J*lmf)-i&-t-l:lffied on and daily-#loreafl-er-f.of-a-J')oriod of fouKiay&-eF-I:IRtil-lhe 
20 AelEI-fndioator parameters (ohio ride, di>Jalent sations, all{alinity, and iron) stabilii!e . Eh, pl-1, and 
21 SC-wi#-l:le-wrniFWally-mooitel'efl-.l;)y using a flow sell with ion spesifis elestrodes and a real limo 
22 reaeooh-Wf::len-EietOGtieA-meAitGAAg-Be~Re-serial sampling proeess ~edified and 
23 ~€leeisiOA-Ie-sellesl-f.inat-sam~l:fiEI..Ihen be based on the Rl:l~f-.wel4:lore-¥ell:fR'l9G 
24 J*irgeEI-aAEI Fesl:llls o~a~'lloride, temporaMe, sposirio gravity, pi-~~ 
25 Reme\lal-f>f..serial samf)liR§-frem !l=le DMP will be-aooem~d lhro~:~gl=l a pormil-mOOi~ifla.lieA 
26 anEI-a-meGffieatiorHtHJ:l~ 

27 L-4c(2)(iiil Final Samples 

28 The final sample will be collected once the measured field indicator parameters have stabilized 
29 (refer to Section L-4(c)(2)(ii}). A serial sample will also be collected and analyzed for each day 
30 of final sampling to ensure that samples collected for laboratory analysis are still representative 
31 of stable conditions. Sample preservation, handling, and transportation methods will maintain 
32 the integrity and representativeness of the final samples. 

33 Prior to collecting the final samples, the collection team shall consider the analyses to be 
34 performed so that proper shipping or storage containers can be assembled. Table L-§4 presents 
35 the sample containers, volumes, and holding times tor laboratory samples collected as part of 
36 the DMP. 

37 The monitoring system will use dedicated pumping systems and sample collection lines from the 
38 I sampled formation to the well head. NoA Eledisatea sam17le oollestJeR !iRes ffam !he well heaa to 
39 the-&afnple-eellestioFHJI'ea-wilf-.be...E»sGaF€le~F-ea~ 

40 Sample integrity will be ensured through appropriate decontamination procedures. Laboratory 
41 glassware will be washed after each use with a solution of nonphosphorus detergent and 
42 deionized (01) water and rinsed in 01 water. Sample containers will be new, certified clean 

PERMIT ATTACHMENT L 
Page L-24 of 6754 

00967 



• 
Waste Isolation Pilot Plant 
Hazardous Waste Permit 

NeYombef-dMtHOJanuarv 3 I. 201 2 

1 containers that will be discarded after one use. Ground-water surface elevation measurement 
2 devices will be rinsed with fresh water after each use. Non-dedicated sample collection manifold 
3 assemblies will be rinsed WffA-fw9-€JalleA&-Gf-fFesh-wal-eF;-fAeA-Ftnseel-in accordance w1th SOPs 
4 w~lle-A&-Gf...&..f)eFSef'li..RitFie-aeiel-sel~fieFHlAd-fiA&eEI-wflfHive-§Jalle~l-wat9f-after 
s each use. The exposed ends will be capped off during storage. Prior to the next use of the 
6 sampling manifold, it will be rinsed a second time with Dl water and a-e!aRk rinsate blank 
7 sample will be collected to verify cleanhnessdeeeAtamiFiatJGA. 

a Water samples will be collected at atmospheric pressure using either the filtered or unfiltered 
9 +ef.loo11P-sampling lines-&fal'leRiA~&-mai~e-liAe . Detailed protocols , in the form of 

10 SOPs (see Table L-31 define how-f*GG~_~final samples will be collected in a 
11 consistent and repeatable fashion.--W~I2r9GeEMe-WP-00-~M+OO&-dellF1eo-the-feE!"iremeAt& 
12 lef..selleGaeR-ef fiAalsamj:Jie& for analyses. 

13 ~~eA-&f-ti:li&-I*QS9dldFO Will ea maintaiAed in tl=le WIPP Of'lerating FleoeFd. 

14 Final samples will be collected in the appropriate type of container for the specific analysis to be 
1s performed. The samples will be collected in new and unused glass and plastic containers (refer 
16 to Table L-§4). For each parameter analyzed, a sufficient volume of sample will be collected to 
17 satisfy the volume requirements of the analytical laboratory (as specified by laboratory 
18 StaAdard Of'lerating ProeeGt!Fe&-fSOPsj). This includes an additional volume of sample water 
19 necessary for maintaining quality control standards. All final samples will be treated, handled, 
20 and preserved as required for the specific type of analysis to be performed. Details about 
21 sample containers, preservation, and volumes required for individual types of analyses are 

found in the applicable SOPsf*ElSeEfw:ec generated, approved, and maintained by the contract 
analytical laboratory . 

24 Bef9RHI=le final sam~le-is-takef+,-allf'llastie anEI-§Iass eonlatFI8f&-Wili-98-FlASeei-vAt~mped 
25 @FBf:H'IEI-wateF;-eilf:ler-filleFeei-9F-Iffif.iUefeEI;-def)eMOF'l!-llfl9FH\Aalysf&-fJFOI969I,...WAeA-tfle-fiAsiR€j 
2s f:li'OOOOHre-i&-oompleled-tAe-fiAal-samf)le-wiii-Oe-oolle&teG: 

27 Final samples will be sent to the analytical GGRtfaet--laboratories and analyzed for parameters 
28 and hazardous constituents specified tn Part 5, table 5.4a and 5.4b. 

29 geReFal Gll~istl:y, faelieAWGiiEtes, metals, aRelse'esteel \lQGs ~at ar-e speeifiG t9 ll=lo waste 
30 aRtisipatoEI to arrr.•e at WIPP. TaBle l a pfOsoAts tt:le spesifie ana~os fer the OMP. 

31 Duplicates of the final sample will be provided to WIPP Protect oversight agencies whenas 
32 requested,..ey.#le Pel1'fllltees ar !liMeD. 

33 WReswlling 'Nastes resulting from the sampling and field analysis of groundwater are disposed 
34 of in accordance with the WIPP SOPs (see Table L-3).Pfeeedwre WP 02 FlC.01 8. A ewrFent 
ss ¥ersioA of this f'lFOGeelwre will-13e maintaiAed in-tAe-WII=!P Operating Flesen:J. 

•.wp.gg~ttli-GEIR!IM'aleEI , ~ leA Ra<l•eaiii~~~~I-PiaA=-I&-<Wlep-l!y-&t9f>oPf~& 
6fl&-g9R&Ial&-Rf.>!Ha'Jt&a&l1Y&-~d~~flll.ll&l6 ·te&j!el\&lb!J;Iie&-91-wa61&-!RaRa!J~'I!"IIJ.a6MI>&-~ 
~~e~&-llaMIB•e. 61lm~~"!l pe•sennel, sarely fl9F601lOO~IlGIJ1!~81\4~~elioo& 
~Uif6M&JII6;.oollla!AeHOO.~fl9R69, aRii liSifl~h!b~~&ilf~OOII&84-aA 

PERMIT ATTACHMENT L 
Page L-25 of S753 

00968 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
NoYember-30...20-HlJanuarv 31. 2012 

• 

L-4c{2)(ivl Sample Preservation. Tracking. Packaging, and Transportation 

• 

2 Many of the chemical constituents measured by the DMP are not chemically stable and require 
3 preservation and special handling techniques. Samples requiring acidification will be treated 
4 w#l-t-eit-Aef-Ai§A-j:lurity 1:\ydreohlorio aoiG;-Rilfio aoid, or sulfuris-a6id (ULT~EX OH:letuivalent), 
s elef)eAEJiFift*Jf)9fi-U~e-&laf!Eiaf#..metfleG.ef-IFOatffi~FEJ€1-feHAe-f)aflioi:Har-f)arameter s~le-91' 
s as requested by the analytical -oentFaot-laboratory-SG-P&-(see-Hiele-1::-4-} . 

7 The analyt1cal oonlfaot-laboratory receiving the samples will 1:1&9-f>FEJOOdHFO&that-prescribe the 
8 type and amount of preservative, the container material type, an€1-the required sample volumes 
9 that shall be collected. and the shipping requirements . This information will be recorded on the 

10 Final Sample Checklist for use by field personnel when final samples are being collected. The 
11 Permittees will follow the EPA "RCRA Ground-Water Monitoring Technical Enforcement 
12 Guidance Document," Table 4-1 (EPA, 1986}, whenif laboratory SOPs do not specify sample 
13 container, volume, or preservation requirements. WIPP SOPs (see Table L-3) provide 
14 instructions to ensure proper sample preservation and shipping. 

15 The sample tracking system at the WIPP facility useswiii-I:J.oe uniquely numbered chain of 
1s custodyL-(-Go~~rms-an€1-request for analysis_-(CofC/RFAl forms(-R-FAt-~ms . The primary 
17 consideration for storage or transportation is that samples shall be analyzed within the 
18 prescribed holding times for the analytesf)arameters of interest. WIPP SOPs {see Table L-3) 
19 Pfeo~Q-1-provides instructions to ensure proper sample tracking protocoL-A 
20 ourrent revision of this f)roooduro will be maintained within the WIPP 0f)eratin§ ~e00f€h 

21 IAsl:ltato€1-sl'liWi~OI+IaiRGI'&-f)aoka§od will:l cr~le-ico packs 'Nill be used to 
22 keep the samf)los oool EIOORft·IFaf~Sf>&FI-Ie-!Re-ooruraot laboratory. Holaffift4lm~ifiG 
23 a~Faffletef&feEj-llil'e-Samf)le&-to-be-sl:lif)~€1-9y-e-xf)FeSS-aif-frei§l=lh-The-seolsF&-will-ee 
24 f)aoka§~oot [)oparlmeffi.of Transf)Malion ana lntomational ,tl,ir TranspeffiWOA 
2s AsSGSiatioR-eommerGial-oarri~tieA&.-

26 L-4c(2)(v) Sample Documentation and Custody 

27 To ensure the integrity of samples from the time of collection through reporting date, sample 
28 collection, handling, and custody shall be documented. Sample custody and documentation 
29 procedures for eM-sampling and analysis activities are detailed in WIPP facility SOPs (see 
30 Table L-3).ProeeEII:Ire WP 02 eM3001. These f*OGedtires w~l be stFiGIII)• ffillewec:l tf:!fOI:I§Relrt tRe 
31 seYFSe ef easf:l sample oalleettaA aRE! aAai)'Sis 6\'0At. /'. e1:1rreRt revisiaA af this preeed1:1re will ee 
32 maiAtaiAe~ in the \~JJPP OpeffitiR~ ReGard. 

33 Standardized forms used to document samples will include sample identification numbers, 
34 sample labels, custody tape, the sample tracking_-datalo§ beaks , and CofC/RFA ti:HHeEjtl96t-feF 
35 analysis.4::haiA of oustody (~FA aAel CefC) forrrr.-. An example form is shown in Figure L-13.+He 
36 forms are br-iefly EletiAeel iA tl=!e follewiAg sl:lbseetioAs. 

37 AIJ..&af11!3le dosl:lmentalieA 'Hill be oo~teel for eaoh sample aAd re>l-ieweei by lhe Team leaeler 
38 OF hislhef..Eies~~oss and aeo1:1raoy. 

I wa6le Fllall9!J9meAI fll96ll&e& fR&IwiiJRg ll>e A>anagemaRI Yl &aleiiii&-36Gwmllla~aA a lea&. lila llaza:r!l~w& wasla $lag~ 
FR81&Ral~~ai!&A ~m96 , anlillalaKiaws waste lii6paeal 
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Sample Numbers and Labels 

2 A unique sample identification number will be assigned to each sample sent to the laboratory for 
3 analysis ._-"J:J:le-"J:eam-beaEief-{-see-SeslJOH-b-7)-will-a&si§A-lM-Ffumt:>eFs-f'>FieF-te-samf'lle 

eelle&tieR-,-The sample identification numbers will be used to track the sample from the time of 
5 collection through data reporting . Every sample container sent to the laboratory for analysis will 
B be identified with a label affixed to it. Sample label information will be completed in ~ReFit; 
7 indelible ink and will contain the following information : sample identification number with sample 
a matrix type ; sample location; analysis requested; time and date of collection ; preservative(s) , if 
9 any; and the sampler's name or initials. 

10 Custody Seals 

11 Custody seals will be used to detect unauthorized sample tampering from collection through 
12 analysis . For example. +1=\e-custody seals that arewiii-Se adhesive-backed strips ~~are 
13 destroyed when removed or when the container is opened. The seal will be dated, initialed, and 
14 affixed to the sample container in such a manner that it is necessary to break the seal to open 
15 the container. Seals will be affixed to sample containers in the field immediately after collection. 
16 Upon receipt at the laboratory, the laboratory custodian will inspect the seal for integrity; a 
17 broken seal will invalidate the sample. 

1a Sample Identification and Trackinq-beabooll 

19 AQ-&ample tracking information will be completed for each sample collectedlogbook (STb8) 
fefm..wiJl-13~f*el~(:)le-eeUOG!OO. The sample tracking informationST-bB-w»l 
include§ the following information : CofC/RFA form G-et-G-number;~e_.;-date sample(s) 
were sent to the lab; laboratory name; acknowledgment of receipt or comments: well name and 

23 round number. Sample codes will indicate the well location; the geologic formation where the 
24 water was collected from, the sampling round number; and the sample number. The code is 
25 broken down as follows : 

26 WQ61C2R23N1 4 

21 
1 Well identification (e.g., WQSP-6 in this case} 

28 
2 Geologic formation (e.g., the Culebra in this case} 

29 
3 Sample round no. (Round 2) 

ao 4 Sample no. (N 1) 

31 To distinguish duplicate samples from other samples, a "0" is added as the last digit to signify a 
32 duplicate. Sample trackmgSTHJ information will be completed in the field by the sampling team~ 

33 .Sample tracking is monitored and dgcumented with the CofC/RFA form and the shipping air bill. _ - { Formatted: Font color: Auto 

34 Both of these documents are included in the data packets. Receipt at the anaMicallaboratorv 
35 may be monitored, if necessary, via the shipper's website tracking application. Samples are 
36 considered complete when a copv olthe original CofC/RF A form is merged with the Field Lab 
37 copy of !he same document,~~ ·!fi llffl !g@ffl !-§t51tifQr. '6f£1eA-SamQig§ gre ghi,ZPQ€1. 1/:!Q - · -{ Formatted: Underline ~ 
38 £f:!:£wiU-FamaiA-fft!t!!TSI;!§tetf>t.G~ EM Seoti&f:He~ 
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Flee~;~esl-leF-AFlafys!§:-aAel-Chain of Custody and Request for Analys1s 

2 A CofC/RFAA-~~nel-GefG form will be completed during or immediately following sample 
3 collection and will accompany the sample through analysis and disposai.-AfH3->+amf}le-&f--I.Re 
4 ~A4-GefG..Ieml-i&·J*9691'1teEHA-j;i€11JrOs b 17a anel-b-'1-7-9_,.-The CofC/RFA RI=A and GefG 
s form will be signed and dated each time the sample custody is transferred. A sample will be 
s considered to be in a person's custody if: the sample is in his/her physical possession; the 
7 sample is in his/her unobstructed view; and/or the sample is placed, by the last person in 
8 possession of it, in a secured area with restricted access. During shipment. the carrier's air bill 
9 number serves as custody verification. Upon receipt of the samples at the analytical laboratory, 

to the laboratory sample custodian acknowledges possession of the samples by signing and 
11 dating the_-CofC/RFA form.~ The completed original (top page) of the CofC/RFA 
12 ~FA and GofG will be returned to the Permittees Team Leader with the laboratory analytical 
13 report and becomes part of the permanent record of the sampling event. The CofC/RFA ~ 
14 and GofG form also contains specific instructions to the analytical laboratory for sample 
15 analysis, potential hazards, and disposal instructions. 

16 L-4c(3) Laboratory Analysis 

17 Analysis of samples will be performe~ using ma-semmoroiallat:loratory,-Methods wiU-l:le 
18 spooified in proe~:~rernont doeurnonto and will be selected to be consistent with EPA 
19 recommended procedures in SW 846 (EPA, 1996}. Additional detail on analytical techniques 
20 and methods will be given in laboratory SOPs. In Part 5, Tables 5.4.a and 5.4.b 6-%-presen the 
21 analytical parameters and hazardous constituents for the WIPP DMP. 

22 The Permittees will establish the criteria for laboratory selection, including the stipulation that 
23 the laboratory follow the procedures specified in SW 846 and that the laboratory follow EPA 
24 protocols unless alternate methods or protocols are approved by the NMED. The analytical 
25 selooled laboratory shall demonstrate, through laboratory SG~I:latSOPs that it will follow 
2s appropriate EPA SW 846 requirements and the requirements specified by the EPA protocols 
21 unless alternate methods or pmtocols are approved by the NMED. The analytical laboratory 
28 shall also provide documentation to the Permittees describing the sensitivity of laboratory 
29 instrumentation. This documentation will be retained in the WIPP facility Qoperating flfecord" 
30 aR£1 wil be ao.<ailable ~er f8\<iew ~aA feqt~est by NM€0. Instrumentation sensitivity needs to be 
a1 considered because of regulatory requirements governing constituent concentrations in ground 
32 water and the complexity of brines associated with the Culebra groundwater\''liPP FeJ*IS"OfY. 

33 The laboratory will maintain documentation of sample handling and custody, analytical results, 
34 and internal quality control {QC) data. Additionally, the laboratory wm analyze QC samples in 
35 accordance with this plan and its own internal QC program for indicators of analVlical accuracy 
36 and precision. Data generated outside of laboratory acceptance limits will trigger an evaluation 
37 and. if appropriate, corrective action as directed by !he Permittees. The laboratory will report the 
38 results of the environmental sample and QC sample analyses and any necessary corrective 
39 actions that were perlorm.ed. In !tie event that more than one anaMicallaboratory is used (e.g .. 
40 for different anatyses}, each one will have the resoonsibifities soec1fied above. Onse ~e if!ll:ial 
41 EjmiliJ.iGatie~o~peoilfe~e;-hav:e-beefl-fA~e PeFmillees will seJeot..;Ha~ 
42 based up~aid. The seleote€1-lab~wil:l-per~on:n analytieal work f9f-#le 
43 Pormit:lees for a proaetefFAined period of time, as opoeifioEl iA tf:le sonlraot between the 
44 PofFAiUees and the-selaeteEI-Iaboratery. As-!Ri&-!*lfioG-o~efforrnanee oomos-t&-aR-&REI;-a-Fiew 
45 laboratory selestionleornpeti!i'Jo biel praeess will eo initiateel by tJ:Ie PeFmiUoes. The same or a 
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1 eMI&Fefl-1-laemteFy-may-Be-seles~eel-feHI:Ie-Aew-oontr-ael-f:)SfteEl-:-A copy of the laboratory+l:le 
2 SOPs feF-IA!)-Iaber-al-oFy-&~o~FFenHy-~•nEier-sontr-asl-will be maintained 11+-fl...fil!)- in_ WIPP facility 
3 fllesiM-ef"&FahA§-reeerel-ey.ti:I!)-~&I'FAfUees . The Permittees will provide NMED with an initial set 

of applicable laboratory SOPs for information purposes, and provide NMED with any updated 
5 SOPs on an annual basis by January 31 . 

6 Data validation will be performed and reported in the Annual Culebra Groundwater Report and 
7 will be maintained 1n the WIPP facility Operating Record. ~lf.-ef..tl:l!)-12ermittees by the 
a MaAa§emeAHIREJ..Gp&Fali~Filfaet&l'-fMQC) Environmental Monitoring (EM). Data •taliaatiefl 
9 res~o~Us-af&-€1eoomMteel-en an Appr~~q1:1ost (ARNR) fo~€11:1re W~ 16 

10 PG3041 ). If ne dissrepansies are fe1:1nd in the-Elata;-11:\e AR/VFI forrn will be signed anEkl:le 
11 3fiJPFeVOEI-be-x-wii~!)-&MGke4-JUI&wevef;-Eiis&fepaRGie&-are400RG;-lhe-ARALR-feFm-Wil~be 
12 signed anetho disaf>pFElved or appre\•e(j on sonditien bex .... ·iiii:Je shesked and the fOFm will be 
13 Fetl:lmeEI-te-lhe team leader aesempanieef-by-aA-atla&heEl-foport dise1:1ssing the data validatien 
14 ros~:~lts, any anomalies, and rosel1:1tions. Cof>ies of the data validali9R-I'ef'erl-will-9e-Gistffiwteel-te 
15 ~Manager, QA Manager, tl:le-"f=e.am-beador, and lAO Contrast Adrninislrator. Copies of IJ:le 
16 Elata-validatioA-re!')ert-wil~e-kef'}k>A-f.ile.-irHAe EM reoerels-se&ti&n-f&I'-F&View-lff)&A-Fe€ft196f..lily 
17 ~ 

1a L-4d Calibration 

19 L-4d(1) Sampling and Groundwater Elevation Monitoring Equipment Calibration 
20 Reg~:~irernents 

The equipment used to collect data for Ul&WQSP-aRd-this DMP will be calibrated in accordance 
with SOPsrnainteAaAOO-aEIFRinistrat-ive-prooed~f)&Gf~ieel below. The Permittees ~stiM 
will be responsible for calibrating needed equipment on schedule and,iA-a&&GFSaRGe-Wi!R 

24 written r:u=esee~~e-!;M-&I&tiGA-WI!I also be res~91e for maintaining current calibration 
25 records for each piece of equipment. 

26 L-4d(2) Ground-water Surface Elevation Monitoring Equipment Calibration Requirements 

27 The equipment used in taking ground-water surface elevation measurements will be maintained 
2a in accordance with WIPP facility SOPs (see Table L-3l.l2mse00f:e-WP 1Q AOO~-A-Gun:em 
29 f&WSien af tAis prosed1:1re will be l'R~ntatnea lA ll=le WIPP Opefatin~ Re69R'I. The Pe~mittees Q.4 
Jo ~aR-will be responsible for ensuring salibrating the neeEte~equipment IS calibrated on 
31 schedule in accordance with_~lffiUen prea&dl:lfes. The Permittees EM-Se~will also be 
32 responsible for maintaining copies of records of the most recent ~calibration~ for 
33 each piece of equipment. 

·..ws40~"Geelt.NJ!~FIIl~~A-I;qlllfiiJJ'HI~Vffl&&-lf.l&.&le~oo&leM'fllkJOOI6-IeHI'ie 
ru;tatll<m~kiAiiRGfHII.a.me.s~~~ele-6&fle'*'<J~utjlm&~~oai4>J&S&S&.IM 
61!1UjJ!"OFII-A89tll~bfal-,..the-~~lm!l!OA&;-~kll>l!il<all-ll6*49lelm!Ae4~~ 
-!l#&'I\I~A91!&Ra!-le&I!Ag al M&QC !KjtJIPII19AI, a All repelhAg IA$IYdiR~ e~l 91-t&I&FaAU-p&IMifj-li~GQ!~:><alleA 
F&~~diiiORri~~-~~~Hro&eF..&-Iei-IRe-..W~~pmeAI ami Yle usa al 
19R!aHll!l/if>m9RI, 
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L-4e Statistical Analysis of Laboratory Analvtical Data 

• 

2 Analytical data collected A&-feEl\:lfFeEI-9~~00-NMAG-ttASer~lln§-4Q..G~~"7-af:IEI 
3 ~S4:-98-);-Eiala-eellooted to establish baokgro1:1nd gro1:1REI-waler quality anEI-as part of the DMP will 
4 be evaluated using appropriate statistical techniques. The following specifies the statistical 
5 analysis to be performed by the Permitloes.mAP. Stattstisat-analysio of DMP data wfii-GMlom:~ 
6 to-~J2.A...gu.idai'IGO-!!Stall&tiGaJ...A.r:latysis-of..Grol:lnti-Wa!or-MenitGfiAg Data ai-FIGFIA-~oili~ 
7 ~FtA;--WS91-aAeJ.!!Statis4ioai-AAafyois-o~Grer:mei--Water-MeRitoring Data at FICFIA Faoililies, 
a AEIE!ondum to lntorim-FiAai-Gtlidanoo4EPA, 1 992) . 

9 L-4e(1) Temporal and Spatial Analysis 

10 Temporal and spatial analyses of the data were completed as part of establishing the water 
11 quality baseline (Crawley and Nagy. 1998; IT, 2000). As a result. the Permittees determined to 
12 evaluate changes relative to baseline on an individual location basis and to report the 
13 concentrations of constituents as a time series. either in tabular form or as time plots. No 
14 particular seasonal variations have been noted in the concentrations of groundwater samples 
15 collected during the spring and autumn; therefore. continuing temporal analysis is not required. 

16 The analytical results for constituents will be reported as time series. either in tabular form or as 
17 time plots or both. and compared to the 95th percentile values or reporting limits identified in 
18 Part 5. Table 5.6. 

19 ~WfeArnenlal-j:>aFameloro vary with spase-aRG-Iime,....T.Re-e«~l-e#-~olh of those-two 
20 fao!ef&.ol:l-f.Re-t»fpected Yalu~oint meas uremMt-will-be-statiotisal!;' e>.~alu<H~ 
21 sj:>alial analysis-ane-!ime-s&fieo-a~ysie:-+Re6e-melfloel&-&fteR-FeEtHire eJEienoi'}(H;ampli~ 
22 effeft~xseeEI-IH~rastioal-#mils-ef-.lhe-G~amplin!ff>l'eGeawe&.. 

23 SJ*Itlal-aflatysis-may-.J:Iave-limiteG-~MP-41fiA~eratia~EI;-a~f.R~gh-ti:le-effeot-ef 
24 sf)atial auto sorrelatioR oR the interpretalloA of the data wiU-ee- oonsidered for eacl=l parameter. 
25 Spatial ·.canability wdl be aGGouRiod far by tf:le use of preaetermiRed key sam~003Hoos,. 
2s Dala af!alyoi&-will-be;:leffermed eA a leoa!ioR speGifis basis, or data from diUerol'ft loGatioRs ·.viii 
21 be eeR'IbiReEI oRiy wl'leA the data are sla~ly-AOA'l~eneous. Slatislioal homegeReity Ylill be 
2a detefmiNoo by <WaNaoog mea~~ '."allies aRd \'ariaAses ffem nte resid~e-m~ 
29 Elata,. 

3o Time series aRaf%is plays a moFO imporlaAt role iR data aAalysis for tAo DMP. Parameters will 
31 be ropofted as 'ime series, either iR tablllar feP'R or as time f3lels. For key 1ime series 
32 ~e-!of&;-#lese f3lots will be-iA-tM-f~R-WRA:;h OORtrollevef&-WiU-ee 
33 ideRtifieEII3ased oR prooperational database, fiMed star-telaFds, sontrollos<HioA Elatabases, or 
34 OlROf-Standards for somparisen. \Alhere si§Aifisant seasoRal shanges in the t»fPOSted ¥alt:Je-ef 
35 the parameter are i9eAtified iR tl:!e pFeoperatioRal database or in the sentFOilosatioRs, 
36 sermstions-iR-tl=le ooAtrollevels whish Fetlest !He seasoRal ohange will be made and 
37 dosumeA!od. 

38 L-4e(2) Distributions and Descriptive Statistics 

391 T echnigues were established to compare detection monitoring data generated during the 
40 baseline studies. A 95th upper tolerance limit value (UTL Vl or 95th percentile was determined 
41 from those data sets where target ana!ytes were measured at concentrations above the method 

PERMIT ATTACHMENT L 
Page L-30 of &754 

:00973 



• • 
Waste Isolation Pilot Plant 
Hazardous Waste Permit 

Nao.oem~201Wanuury 31 201 2 

detection llmrts. The UTLV rs provided for normal or loanormal drstnbutions and a 95th 
2 percentile confidence tntervalrs provrded for data sets that are nonparametnc or have greater 
3 than 15 oercent non-detects. For analytes with only a few detects (greater than 95 percent non-
4 detects). an accurate 95th percentile cannot be calculated. For these analytes. the maximum 
5 detected concentration is used as the baseline value. For the analvtes that are non-detect m all 
s the samples. the method reporting limit was used as the baseline value, 

7 ~data sets whieR-iAelwae more tl=lan ten aa~l-ll&-ll=lal-afe-l=leme§9fl.9GYS in spaee-anEJ..tirna 
a finak:l9in€f-Seasonal hema§eneily) anet have less than ten t:JOreent-miasing etata, a IesHer 
o eeffiermafl9a-te-the nerFflal di&lfii:Mi9fi-WiU.b~FFAeeh-The test for norFflality ef the elala will 

10 be t:JerformeG-iA-aeeefEianeo..wit.IH9-fl'leH:IeOO!e§ies presented in "S!amwoal Analysis ol 
11 GfeW'lG-Wator-MeAiter~la-at-RCRA Facilitie&,Aelelenoom-te-hltenm Final Gwidanse" (EPJ\, 
12 ~ 

13 II normality is not m~o Elata will be lo~ermaEI-ter-1fan&farmoEiusing a switable 
14 mathemati~nsfermaliaFI;-9iJ., sq1:1aro root}-and retesteet fer normality. If the transformed 
1s elata-Ht-a-Aermakli&lfilwlion, the oJiginal data 'Nfll-ea-aese~ed as havintrlegnermal-er-an 
16 otherwise mathematiea#y4f:aASfermed normal dislrii:Mien. If normality is still net-fe1:1nd, two 
17 ooorse~e-takerh-Gne-wfll-ee-ta-GonliRI:le-ta-te&W\e-Ht-te-&laAEfarG-Iarffilios-ef...tlistFibffiieRS; 
18 s~:~oh as tt:lo gamFfla, beta, and Woib~:~ll, with proper-mad#ie<Hions to Sl:lbseql:lont analyses 9ased 
19 on those res1:1lls. The other oourso will be to use nenparaffietrio metheds of Elata analysis. 

20 Fer data sots smaller than ton, but homogeneous and eoR'Ipleto, tho lognormal Elistribffiien-will 
ba-asstlfl'leEI.Data sets witR-mera-thafl-teFl-pei'Genl-ffiissing data wi#-~na~G-u&iflg 
AGAFJQFamatfiEHAffil:led&.-NMI:!emegeneous data sets wJU...l:le..E;Hbaivlde&mte-l:leFflegeAoel:l&-Sets 
~~~~~~MM~~ 

24 De&~iYe statis!lss will be calcl:llalea far each hamQ98MOYS Elafa sot. At a R'limml:lm, these 
25 iAGiwae-a-sentral-vafHe-anEI-a-range-ef..¥afialiel'h-+ho-GentraWiill:l&-is-lhe-afitl:lmatis-moaA-GJ...ti.1e 
26 untraASlefmeG-Eiala-if...lhe-Eiala-are-not-Genseroe-at-eitt:ler-en~e-Eiata-aFO-Gensorod, eithef-3 
27 ffimmod moan o~n will be ~:~sed as IRe eontral¥alue (wl=lisl=l may be within the 
28 sensorod range). It lt:le-Elata sol is greater tf:lan ten and is l:lflsensorea, tl-'le staf'!Gard-Ge¥ialien 
29 will-9a-salswlateG-anG-u&e~perleG-Fafl99-i~en-rll-lhe&e-GfiteFia-afe..n9t 
30 met;-#le-Fafl9&-belweon IRe 0.29 and 0.78 saFtelist wifl be 11600. 

31 L-4e(3) Action LevelsOata ,A,nomalies 

32 Us1ng baseline distributions. actions levels were identified in accordance with methodologies 
33 described in the basefme documents. Action tevels are based on jhe 95th percentile or reporting 
34 limils identified in the baseline. If the groundwater concentration of a constituent identified in 
35 PariS. Table 5.6 is found to exceed an action level, a test for outliers is performed in 
36 accordance with the Oala-anomalios inel~:~ete data points reported as being below the limit of 
37 ~eA (bO) or ethoPNISO sonsoreet ever a spoeifie range af values, missing data paints 
38 escwffing randomly iA the data set, aAEf..eylJiers tf:lat saRnel be asGfibeE1 to a kflOWA 6~ 
39 ..-afiatieA. 

4o WRefle¥~91e, sample val~:~es wtlieh are ropsFfed-below4ete&tiaR-Iimils will ee 
41 Jneorpefa!ed into tf:la etatabaso as eaR'Iplo values measured at one half !he Eletoolion limit for 
42 Glafu>.ti~ysis,..WJ:uJI+-'.'af.ue&-afEH'Ieh:waikll:>le;-ffilefnaWe-me!l:leels-eHinaly&is, as spesifie€1 
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t~'>-J:>f6V.iel:f&-Seaiiens,wfll-9e-~a4-lfl-~~~sb}la!'-;-4he-1:1se-ei-AeF!f}aF-ame~~i~ti&tiG&-Will-9e 
2 requiFe4 

• 

3 Mi&&in€r~~I&Sem~rising less 1-Ra~ereont of Y1e data sot do not-&i€}1-lif.ioantly aflo&t 
4 aala-analy&~SI:IIts-t:lase£l..oFHJata-iF>-Wf:liOI1 Fl'lOFO than-1-~0FO&At-is-missing Will be identif.i9€l 
5 as-st:JGR-at-the-#me-eH:ef'191'11n§r:-GoosiEI9fatioF>-e~lh&;:loteAtial elloot ef missing data shall-4>& 
6 mado-wl=um-the-majGfity-et-the-aata-aF&-mi&sing-ffem-a-di&sFeto-lime-s~n., 

7 ~eFmal-losting-fef-Gulltef&-WiiJ...eFIIy-b~HIOFI&-iF>-aGGeFEiaAG&-wil~@l:liEians&.-1-i:le 
8 methodologies specified in Sootio~t-the-"Statistical Analysis of Ground-~Water Monitoring 
9 Data at RCRA Facilities" (EPA, 2009+009t ~eMof...ol:ltlior&. 

10 U-cm-Ot:lt&iefe-soi:IFae-ef..vaffiltiefHs..RGI-!EieAtifio~OORl-feF-el:lllief&iR..a..ea!a-sol;-it-will-be 
11 insh,Jelod-in-1Ro-€Ja.ta...set-a00-all-sl:lbseqt~oFlt-afl.aly&~lf.lhe-insll:l&ioo-of...sl:lah-el:lllieF8-fa..fe~ 
12 aUeat tho final ms~:~ll&-91 tho analyses signifisantly, both-FesYlts (with and witho1:1t o1:1tliers) will be 
13 FeflORtlG:-

14 L-4e(4) Comparisons and Reporting 

15 Prior to TAU mixed waste receipt, measurements were made of each background ground-water 
1s quality hazardous constituent specified in Part 5. Table L-5.4b~ at every detection DMP gre1:1nd 
17 walor-monitoring well during each of the ten background sampling events (with the exception of 
18 trans-1 .2-dichloroethylene and vanadium that were added after TAU mixed disposal beqanl-._-1.1 
19 EffiY-GaGk§fOOf!Ei-Yfe!:md-wal9f-€11:1Cili!y-J*lfafllGtef-ef-SOO~not-9eeA-FAeas~:~Fed pFiOF te 
20 wa&~e-Feseif*;-meawFGmeAffi.-w~e-maee-t&F4~ameteF&-OF-Sen&llil:leRt&-i~aal!y 
21 I:I~FadieFit-DMP...!Jfei:IRd-wate~FRoAAel'iAfl-W&Us-feF-a-SeEil:f&F!Ge-OI lo1:1r sampliRft-eveffi&. 
22 N>llow~~mpletieF>-ef-lfle-fewF-&aFRpliF!§t-EWeAtS;-tl:le-afithmetiG-FReaA-aAEI-v.al'iaRSe-&J::lall-then 
23 Ge-sakll:llated by the lielekmpeJviso~i§Ae!H&r eaol:l weJI.,.. These measurements will-#leA 
24 serve as a statistical baseline (Part 5. Table 5.6l&a.Gkf1Fei:IAEJ..v.all:fe- that is against wl:liaA-used 
25 statistisai>Jal~e&-for- evaluating the significance of the results of subsequent sampling events 
26 during detection monitoring-wi!H:Je sompared.:...."TIITle-trend control charts with associated 
27 screening values for each hazardous constituent are used for this evaluation. The Permittees 
28 will compare the results from groundwater hazardous constituents of ongoing annual 
29 groundwater sample analysis to these baseline vaJues in accoroa.nce wilh s~ 
30 aRG-Gamparison v.•ill be aooampi+6R~e of the fWe staustisa:J..tests ~mad in 
a1 20.4. 1.500 NMAC (incorporating 40 CFR §264.9798(h)illt~ 
32 l\pproJEimation to ti'le-8ehfens PisheH>WdeAts!-t...test-aHRe4.Q.l..level of sigflifi6aRae-fGGSGRbed 
33 iR AppenEI9E IV t9 20..4 .. 1.§00 NMAG {IAGEJrperatiAg 4Q CFR §284) .. If the comparisons show that 
34 a constituent statistically exceeds the baseline ~iflGaRHFISFease at any of the OMWs 
35 FROAitoFing site (as defined in 20.4. 1 .500 NMAC (incorporating 40 CFR §264.98(f))}, the well 
36 shall be resampled and an analysis performed as soon as possible, in accordance with 
37 20.4. 1 .500 NMAC (incorporating 40 CFR §264.98(g)(;!~)). The results of the statistical 
38 comparison will be reported annually to-ffi the NMED in the Annual Culebra Groundwater Site 
39 EnWooment~Report- bv November 30, fASER), aRd will ee-Fep9fled-te-NMEQ..as required 
40 under 20.4.1.500 NMAC (incorporating 40 CFA §264.98(g)). in ~er. 
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L-5 Reporting 

2 L-5a Laboratory Data Reports 

3 Laboratory data will be provided in electronic and hard copy reports to the Permittee&. 
4 bab&Falmy-eala-Fefl&Ft&will-be-fe~waftlael-le-ll=le-"j:eaffi-bealileHsee-SeslieR-b-+)-aAd-NMeQ and 
5 will contain the following information for each analytical report: 

6 • A brief narrative summarizing laboratory analyses performed, date of issue, deviations 
7 from the analytical method, technical problems affecting data quality, laboratory quality 
a cl1ecks, corrective actions (if any), and the project manager's signature approving 
g issuance of the data report. 

10 • Header information for each analytical data summary sheet including: sample number 
11 and corresponding laboratory identification number; sample matrix; date of collection, 
12 receipt, preparation and analysis; and analyst's name. 

13 • Parameter and hazardous constjtuentsARalytiGat-~r-amet~ . analytical resul _, reporting 
14 units, reporting limit, analytical method used. 

15 • Results of QC sample analyses for all concurrently analyzed QC samples. 

16 All analytical results will be provided to NMED as specifieds in the Permit Part 5 . 

L-5b Statistical Analysis and Reporting of Results 

Analytical results for hazardous constituents from semi-annual ground-water sampling activities 
will be compared and interpreted by the Permittees +eam-beae&F-through generation of 
statistical analyses as specified in Section L-4e. The Permittees +eaffi-beatlef-will perform 
statistical analyses; the results will be included in the Annual Culebra Groundwater Report 
ASER-in summary form, and will also be provided to NMED as specified in Permit Part 5. 

L-5c Semi-Annual Groundwater Surface Elevation Report and Annual Culebra Groundwater 
Site t!Avifoomemal-Report 

Data collected from this DMP will be reported to NMED as specified in Permit Part 5 10 the 
Annual Culebra Groundwater Report,aREi te IRe EM MaRa§er aAEi filMED iA ll:le ,•\SER. The 
reportASEH will include all applicable information that may affect the comparison of background 
ground-water quality and ground-water surface elevation data through time. This information will 
include but is not limited to: 

• DMW and WLMP wWell configuration changes that may have occurred from the time of 
the last measurement (i.e., plug installation and removal, packer removal and 
reinstallation, or both; and the type and quantity of fluids that may have been introduced 
into the test wells) . 

.!......E;Afly-t;l umping activities that may have taken place since publication of the last annual 
report (i.e., related to ground-water quality sampling, hydraulic testing, and shaft 
installation or grouting-as!Wftie&) that may have laken place since the last annual 
groundwater report . 
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• 
1 A discussjon of the origins of abnormal unexpected chanQes jn the aroundwater surface 
2 elevation. wh1ch is not attributable to site tests or natural stabilizallon of the site 
3 hydrologic system that exceeds 2 ft 10 a DMP well over the course of the period covered 
4 by the Annuai.Q!Jiebra GrO!Jndw<jter Report (this may indies!~ qhanges in - - -- & matted: Font color: Auto 

5 recharge/discharge which would affect the assumPtions regarding DMP well placement 
s and constitute new information as specffied in 20.4 . 1 .900 NMAC I incorporating 40 CFR 
7 §270.41(a){2)l. 

8 The results of the annual measurements of densities. 

g • Annotated hydrographs. 

10 • Groundwater flow rate and direction. 

11 Potentiometric surface map generated !JSing the following steps: 

12 Examine hydrographs to identify month having the largest number of Culebra water 
13 levels available with the fewest wells affected by oumping or other anthropogenic 
14 events. 

1s Convert water levels from subject month to equivalent freshwater heads using fluid 
16 densities appropriate to the date. 

17 Fit trend surlace through freshwater heads. 

18 Extrapolate the trend surface to the boundaries of the model domain usee! for the 
19 current Performance Assessment Baseline Calculations (PABCs) and define initial 
20 fixed-head boundary conditions based on the trend surface. 

21 - Using the ensemble-average Culebra transmissivity field used tor the currenl PABC. 
22 optimize the model boundary heads to improve the fit of the model to the freshwater 
23 heads at the wells using optimization software interactivelY with MODFLOW. 

24 - Run MODFLOW with optimal boundaw conditions fit. 

2s - Contour MODFLOW head results on WIPP site. 

26 Compute particle path and travel time from the Waste Handling Shaft to the LWA 
21 Boundary. 

28 Data analysis that will accompany the potentiometric surface map will include: 

29 • Measured versus modeled scatter plot diagram 

30 Frequency of modeled head residuals 

31 Modeled residual freshwater head at each well 

32 • Explanations for modeled misfit residuals greater tl'fan 16.4 feet (5 meters). 
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I. l. AUTHORITY 

Waste Isolation Pilot Plant 
Hazardous Waste Pcnuil 

January 3 I, 20 L2 

This Permit is issued pursuant to the authority of the Secretary of the New Mexico Environment 
Department (Secretary) under the New Mexico Hazardous Waste Act (HWA), NMSA 1978, §§74-
4-1 through 74-4--14, in accordance with the New Mexico Hazardous Waste Management 
Regulations (HWMR), 20A.1 NMAC. 

Pursuant to the Resource Conservation and Recovery Act (RCRA), 42 U.S.C. §§6901 to 6992k, 
and 40 CFR Part 271 and Part 2Tl Subpart GG, the State of New Mexico, through the Secretary, is 
authorized to administer and enforce the state hazardous waste management program under the 
HW A in lieu of the federal program. 

This Pem1it contains terms and conditions that the Secretary has determined are necessary to protect 
human health and the environment, pursuant to 20.4.1. 900 NMAC (incorporating 40 CFR 
§270.32(b)(2)). 

Any violation of a condition in this Permit may subject the Permittees or their officers, employees, 
successors, and assigns to: 

1) A compliance order under §74-4-10 ofthe HWA or §3008(a) ofRCRA (42 U.S.C. 
§6928(a)); 

2) An injunction under §74-4-10 ofthe HWA or §3008(a) ofRCRA (42 U.S.C. §6928(a)), 
or §7002(a) ofRCRA (42 U.S.C. §6972(a)); 

3) Civil penalties under §§74-4-10 and 74-4-10.1 ofthe HWA or §§3008(a) and (g) of 
RCRA (42 U.S.C. §§6928(a) and (g)), or §7002(a) ofRCRA (42 U.S.C. §6972(a)); 

4) Criminal penalties under §74-4-11 of the HW A or §§3008( d), (e), and (f) of RCRA ( 42 
U.S.C. §§6928(d), (e), and (f)); or 

5) Some combination of the foregoing. 

The list of authorities in this paragraph is not exhaustive and the Secretary reserves the right to take 
any action authorized by law to enforce the requirements of this Permit. 

1.2. EFFECT OF PERMIT 

The Secretary issues this Permit to the United States Department of Energy (DOE), the owner and 
co-operator ofthe Waste Isolation Pilot Plant (WIPP) (EPA I.D. Number NM4890139088), and 
Washington TRU Solutions LLC, Management and Operating Contractor (MOC), the co-operator 
ofWIPP. This Permit authorizes DOE and MOC (the Permittees) to manage, store, and dispose 
contact-handled (CH) and remote-handled (RH) transuranic (TRU) mixed waste at WIPP, and 
establishes the general and specific standards for these activities, pursuant to the HW A and HWMR. 
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As to those activities specifically authorized or otherwise specifically addressed under this Permit, 
compliance with this Permit during its term shall constitute compliance, for purposes of 
enforcement, with Subtitle C of RCRA and the HW A, and the implementing regulations at 40 CFR 
Parts 264, 266, and 268 except for those requirements that become effective by statute after the 
Permit has been issued [20 4.1.900 NMAC (incorporating 40 CFR §270.4)] 

Compliance with this Permit shall not constitute a defense to any order issued or any action brought 
under Sections 74-4-1 O.E or 74-4-13 of the HW A; Sections 3008(a), 3008(h), 3013, or 7003 of 
RCRA; the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 ( 42 
U.S.C. §9601 et seq., commonly known as CERCLA) Sections 106(a), 104, or 107; or any other 
federal, state, or local law providing for protection of public health or the environment. This Permit 
does not convey any property rights of any sort or any exclusive privilege, nor authorize any injury 
to persons or property, any invasion of other private rights, or any infringement of State or local 
laws or regulations. [20.4.1.900 NMAC (incorporating 40 CFR §§270.4, 270.30(g), and 
270.32(b)(l))] 

1.3. PERMIT ACTIONS 

1.3 .1. Permit Modification, Suspension, and Revocation 

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

1.3 .2. Permit Renewal 

The Permittees may renew this Permit by submitting an application for a new Permit at least 
180 calendar days before the expiration date of this Permit. In reviewing any application for 
a Permit renewal, the Secretary shall consider improvements in the state of control and 
measurement technology and changes in applicable regulations. [20.4.1.900 NMAC 
(incorporating 40 CFR §§270.10(h) and 270.30(b))] 

1.3 .3. Permit Review 

The Secretary shall review this Permit no later than five (5) years after the effective date of 
this Pennit, and shall modifY this Permit as necessary pursuant to Section 74-4-4.2 of the 
HWA and 20.4.1.900 NMAC (incorporating 40 CFR §270.41). Such modification(s) shall 
not extend the effective term of this Permit specified in Permit Section 1. 7 .2. [20.4.1.900 
NMAC (incorporating 40 CFR §§270.41 and 270.50(b) and (d))] 

1.4. SEVERABILITY 

The provisions of this Permit are severable, and if any provision of this Permit, or the application of 
any provision of this Permit to any circumstance is held invalid, the application of such provision to 
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other circumstances and the remainder of this Permit shall not be affected thereby. [ 40 CFR 
§ 124.16(a)( 1) and (2)] 

1.5. DEFlNITIONS 

Unless otherwise expressly provided herein, the terms used in this Permit shall have the meaning set 
forth in RCRA, HW A, and/or their implementing regulations. 

1.5.1. Contact-handled Transuranic Mixed Waste 

"Contact-handled transuranic mixed waste" means transuranic mixed waste with a surface 
dose rate not greater than 200 millirem per hour. [Pub. L. 102-579 (1992)] 

1.5.2. Remote-handled Transuranic Mixed Waste 

''Remote-handled transuranic mixed waste" means transuranic mixed waste with a surface 
dose rate of200 millirem per hour or greater. For WIPP, the surface dose rate shall not 
exceed 1,000 rems per hour. [Pub. L. 102-579 (1992)] 

"Facility'· or "permitted facility" means the Waste Isolation Pilot Plant (WIPP) owned by 
the DOE and located approximately twenty six (26) miles east of Carlsbad, New Mexico, 
EPA I.D. Number NM4890139088. The WIPP facility comprises the entire complex within 
the WIPP Site Boundary as specified in the WIPP Land Withdrawal Act of 1992, Pub. L. 
l 02-579 ( 1992), including all contiguous land, and structures, other appurtenances, and 
improvements on the Permittees' land, used for management, storage, or disposal ofTRU 
mixed waste. 

1.5.4. Permittees 

"Permittees" means the United States Department of Energy (DOE), an agency of the 
Federal government, and the owner and co-operator of the WIPP facility; and Washington 
TRU Solutions LLC, Management and Operating Contractor (MOC), the co-operator of the 
WIPP facility. References to actions taken by "the Permittees" indicate actions that may be 
taken by either co-Permittee. 

1.5.5. Secretary 

"Secretary" means the Secretary of the New Mexico Environment Department (NMED), or 
designee. 

1.5.6. TRU Waste 

"TRU Waste" means waste containing more than 100 nanocuries of alpha-emitting 
transuranic isotopes per gram of waste, with half-lives greater than 20 years, except for (A) 
high-level radioactive waste; (B) waste that the DOE Secretary has determined, with the 
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concurrence ofthe EPA Administrator, does not need the degree of isolation required by the 
disposal regulations; or (C) waste that the Nuclear Regulatory Commission has approved for 
disposal on a case-by-case basis in accordance with part 61 of title l 0, Code of Federal 
Regulations. [Pub. L. I 02-579 (1992)] 

l.5.7. TRU Mixed Waste 

·'TRU Mixed Waste"' means TRU waste that is also a hazardous waste as defined by the 
HW A and 20.4.1.200 NMAC (incorporating 40 CFR §261.3 ). 

1.5.8. Contact Handled Packages 

''Contact Handled Packages" means TRUPACT-II, Hal:fPACT, and TRUPACT-III shipping 
containers and their contents. 

1.5. 9. Remote-Handled Packages 

"Remote-Handled Packages" means both CNS 10-160B and RH-TRU 72-B shipping 
containers and their contents. 

1.5.1 0. Containment Pallet 

"Containment pallet" means a device capable of holding a minimum of one 55-gallon drum, 
or 85-gallon drum, or 1 00-gallon drum or a standard waste box, or a ten-drum overpack and 
that has internal containment for up to ten percent of the volume of the containers on the 
containment pallet. 

1.5.11. Waste Characterization 

"Waste characterization" or "characterization" means the activities performed by or on 
behalf of the waste generator/storage sites (sites) to obtain information used by the 
Permittees to satisfy the general waste analysis requirements of20.4.1.500 NMAC 
(incorporating 40 CFR §264.13(a)). Characterization occurs before waste containers have 
been certified for disposal at WIPP. 

1.5.12. Waste Confirmation 

"Waste confirmation" or "confirmation" means the activities performed by the Permittees or 
the co-Permittee DOE, pursuant to Permit Attachment C7 (TRU Waste Confirmation), to 
satisfy the requirements specified in Section 310 of Pub. L. 108-44 7. Confirmation occurs 
after waste containers have been certified for disposal at WIPP. 

1.5 .13. Substantial Barrier 

"Substantial barrier" means salt or other non-combustible material installed between the 
waste face and the bulkhead to protect the waste from events such as ground movement or 
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vehicle impacts. The substantial barrier incorporates the chain link and brattice cloth room 
closure specified in Permit Attachment A2. 

1.5.14. Bulkhead 

"Bulkhead'' means a steel structure, with flexible flashing, that is used to block ventilation 
as specified in Pennit Attachment A2 (Geologic Repository). 

1.5.15. Explosion-Isolation Wall 

'"Explosion-isolation wall" means the 12-foot wall intended as an explosion isolation device 
that is part of the approved panel-closure system specified in Permit Attachment G 1 
(Detailed Design Report for an Operation Phase Panel Closure System). 

1.5.16. Filled Panel 

"'Filled panel" means an Underground Hazardous Waste Disposal Unit specified in Permit 
Part 4 that will no longer receive waste for emplacement. 

1.5.17. Internal Container 

'"Internal container" means a container inside the outermost container examined during 
radiography or visual examination (VE). Drum liners, liner bags, plastic bags used for 
contamination control, capillary-type labware, and debris not designed to hold liquid at the 
time of original waste packaging are not internal containers. 

1.5.18. Observable Liquid 

"Observable liquid" means liquid that is observable using radiography or VE as specified in 
Permit Attachment C (Waste Analysis Plan). 

1.5.19. Filled Room 

"Filled Room" means a room in an Underground Hazardous Waste Disposal Unit as 
specified in Permit Part 4 will no longer receive waste for emplacement. 

1.5.20. Active Room 

"Active Room" means a room in an Underground Hazardous Waste Disposal Unit as 
specified in Permit Part 4 that contains emplaced TRU mixed waste and is not a filled room. 
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1 .6. EFFECT OF INACCURACIES IN PERMIT APPLICATION 

This Permit is based on the assumption that all information contained in the permit application and 
the administrative record is accurate and that the Facility will be constructed and operated as 
specified in the application. The permit application consists of information submitted in September 
2009 and supplementary technical documents. 

Any inaccuracies found in the submitted information may be grounds for the tennination or 
modification of this Permit in accordance with 20.4.1. 900 NMAC (incorporating 40 CFR §270.41, 
§270.42, and §270.43) and for potential enforcement action. 

1. 7. DUTIES AND REQUIREMENTS 

1. 7.1. Duty to Complv 

The Permittees shall comply with all conditions of this Permit, except to the extent and for 
the duration such noncompliance is authorized in an emergency permit specified in 
20.4.1.900 NMAC (incorporating 40 CFR §270.61). Any Permit noncompliance, except 
under the terms of an emergency permit, constitutes a violation of RCRA and/or HW A and 
is grounds for enforcement action; for Permit modification, suspension, or revocation; or for 
denial of a Permit modification or renewal application. [20.4.1. 900 NMAC (incorporating 
40 CFR §270.30(a))] 

1.7.2. Permit Te1m 

This Permit shall be effective for a fixed term not to exceed ten years from the efiective 
date. The effective date of this Permit shall be 30 days after notice of the Secretary's 
decision has been served on the Permittees or such later time as the Secretary may specify. 
[20.4.1.900 NMAC (incorporating 40 CFR §270.50(a))] 

1.7.3. Duty to Reapply 

If the Permittees wish to continue an activity regulated by this Permit after the expiration 
date of this Pennit, the Pennittees shall apply for and obtain a new Permit. The Permittees 
shall submit an application for a new Permit at least 180 calendar days before the expiration 
date of this Permit. [20.4.1.900 NMAC (incorporating 40 CFR §§270.10(h), 270.30(b))] 

1. 7.4. Continuation of Expiring Pennits 

If the Permittees have submitted a timely and complete application for renewal of this 
Permit as specified in 20.4.1.900 NMAC (incorporating 40 CFR §§270.1 0, 270.13 through 
270.29), this Permit shall remain in effect until the effective date of the new Permit if, 
through no fault of the Permittees, the Secretary has not issued a new Permit on or before 
the expiration date ofthis Permit. [20.4.1.900 NMAC (incorporating 40 CFR §270.51)] 
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It shall not be a defense for the Permittees in an enforcement action that it would have been 
necessary to halt or reduce the permitted activity in order to maintain compliance with the 
conditions of this Pennit. [20.4.1.900 NMAC (ioc't.H"porating 40 CFR §270.30(c))] 

1.7.6. Dutv to Mitigate 

In the event of noncompliance with this Pennit, the Permittees shall take all reasonable steps 
to minimize releases to the environment, and shall carry out such measures as are reasonable 
to prevent significant adverse impacts on human health or the environment. [20.4.1.900 
NMAC (incorporating 40 CFR §270.30(d))J 

1. 7. 7. Proper Operation and Maintenance 

The Permittees shall at all times properly operate and maintain all facilities and systems of 
treatment and control (and related appurtenances) which are installed or used by the 
Permittees to achieve compliance with the conditions of this Permit. Proper operation and 
maintenance shall include effective performance, adequate funding, adequate operator 
staffing and training, and adequate laboratory and process controls, including appropriate 
quality assurance/quality control procedures. This provision requires the operation of back
up or auxiliary facilities or similar systems only when necessary to achieve compliance with 
the conditions of this Permit. [20.4.1.900 NMAC (incorporating 40 CFR §270.30(e))] 

1.7.8. Duty to Provide Information 

The Permittees shall furnish to the Secretary, within a reasonable time frame as specified by 
the Secretary, any relevant information which the Secretary may request to determine 
whether cause exists for modifying, suspending, or revoking this Permit, or to determine 
compliance with this Permit. The Permittees shall also furnish to the Secretary, upon 
request, copies of records required to be kept by this Permit. Information and records 
requested by the Secretary pursuant to this condition shall be provided in a paper or an 
electronic format acceptable to the Secretary. [20.4.1.500 and .900 NMAC (incorporating 40 
CFR §§264.74(a) and 270.30(h))] 

1.7.9. Inspection and Entry 

The Permittees shall allow the Secretary, or authorized representatives, upon the 
presentation of credentials and other documents as may be required by law and at reasonable 
times, the following inspection and entry privileges specified in 20.4.1.900 NMAC 
(incorporating 40 CFR §270.30(i)): 

1.7. 9 .1. Entrance to Premises 

To enter upon the Permittees' premises where a regulated facility or 
activity is located or conducted, or where records must be kept under the 
conditions of this Permit; 
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1.7.9.2. 

1.7.9.3. 

1.7.9.4. 

Access to Records 

To have access to and copy any records that must be kept under the 
conditions of this Permit: 

Inspection 

To have access to, inspect, and obtain photographs of any facilities, 
equipment (including monitoring and control equipment), practices, or 
operations regulated or required under this Permit; and 

Sampling 

To sample or monitor, for the purposes of assuring Permit compliance or 
as otherwise authorized by RCRA and/or HW A, any substances or 
parameters at any location. If the Secretary obtains any sample, prior to 
leaving the premises the Secretary shall give the Permittees a receipt 
describing the sample obtained and, if requested, a portion of each sample 
of equal weight or volume to the portion retained. If any analysis is made 
ofthe sample, the Secretary shall promptly furnish a copy of the results of 
the analysis to the Permittees. 

Permit Section 1.7.9 shall not be construed to limit, in any manner, the 
Secretary's authority under Section 74-4-4.3 of the HW A. 

1. 7.1 0. Monitoring and Records 

1.7.1 0.1. Representative Sampling 

For the purposes of monitoring, the Permittees shall take samples and 
measurements representative of the monitored activity. [20.4.1.900 
NMAC (incorporating 40 CFR §270.30(j)(l))] 

1. 7.1 0 .2. Record Retention 

Beginning with the effective date of this Permit, the Permittees shall 
retain records of all monitoring information, including all calibration and 
maintenance records and all original strip chart recordings for continuous 
monitoring instrumentation, and copies of all reports and records required 
by this Permit until closure. If original strip chart recordings are more 
than three years old, copies are acceptable. The Permittees shall retain the 
waste minimization certification required by 20.4.1.500 NMAC 
(incorporating 40 CFR §264.73(b)(9)), and records of all data used to 
complete the application for this Permit for a period of at least 3 years 
from the date of certification or application. The Secretary may extend 
these periods at any time, and these periods shall be automatically 
extended during the course of any unresolved enforcement action 
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regarding this facility. The Permittees shall maintain records from all 
ground-water monitoring wells and associated ground-water surface 
elevations, during the active lite of the facility and the post-closure 
period. [20.4.1.500 NMAC (incorporating 40 CFR §264.74(b)), 
20.4.1.501 NMAC and 20.4.1.900 (incorporating §270.30(j)(2))] 

1.7.1 0.3. Monitoring Records Contents 

As specified by 20.4.1.900 NMAC (incorporating 40 CFR §270.30(j)(3 )), 
records of monitoring information shall include: 

L The dates, exact place, and times of sampling or measurements; 

n. The individuals who performed the sampling or measurements; 

111. The dates analyses were performed; 

IV. The individuals who performed the analyses; 

v. The analytical techniques or methods used; and 

v1. The results of such analyses. 

1. 7 .11. Reporting Requirements 

1. 7 .11.1. Reporting Planned Changes 

The Permittees shall give notice to the Secretary, as soon as possible, of 
any planned physical alterations or additions to the permitted facility. The 
Permittees shall post a link to the planned change notice transmittal letter 
on the WIPP Home Page and inform those on the e-mail notification list 
as specified in Permit Section l.Jl. [20.4.1.900 NMAC (incorporating 40 
CFR §270.30(1)(1))] 

1.7.11.2. Reporting Anticipated Noncompliance 

The Permittees shall give advance notice to the Secretary of any planned 
changes in the permitted facility or activity which may result in 
noncompliance with permit requirements. The Permittees shall post a link 
to the planned change notice transmittal letter on the WIPP Home Page 
and inform those on the e-mail notification list as specified in Permit 
Section ill. The Permittees shall not store or dispose TRU mixed waste 
in any modified portion of the facility (except as provided in 20.4.1.900 
NMAC (incorporating 40 CFR §270.42)) until the following conditions 
specified in 20.4.1.900 NMAC (incorporating 40 CFR §270.30(1)(2)) are 
satisfied: 
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1. The Permittees have submitted to the Secretary, by certified mail 
or hand delivery, a letter signed by the Permittees and a New 
Mexico registered professional engineer stating that the facility 
has been constructed or modified in compliance with this Permit, 
and: 

11. The Secretary has either inspected the modified portion of the 
facility and finds it is in compliance with the conditions of this 
Permit; or waived the inspection or, within 15 calendar days of the 
date of submission of the letter required above, has not notified 
the Permittees of his intent to inspect. 

1.7.12. Transfer of Permits 

The Permittees shall not transfer this Permit to any person, unless the Secretary has 
approved a permit modification request for such transfer in writing. The Secretary shall 
require modification or revocation and reissuance of this Permit as specified by 20.4.1.900 
NMAC (incorporating 40 CFR §§270.40 and 270.41(b)(2)) to identify the new Permittees 
and incorporate other applicable requirements under the HW A, RCRA, and their 
implementing regulations. The prospective new Permittee shall file a disclosure statement 
with the Secretary, if applicable and as specified at §74-4-4.7 of the HWA, prior to 
modification or revocation andre-issuance of the Permit. 

Before transferring ownership or operation of the facility during its active life or post
closure care period, the Permittees shall notify the new owner or operator in writing as 
required by 20.4.1.500 and .900 NMAC (incorporating 40 CFR §§264.12(c) and 
270.30(1)(3)). 

1.7.13. 24 Hour and Subsequent Reporting 

1. 7.13 .1. Oral Report 

As required by 20.4.1.900 NMAC (incorporating 40 CFR 
§270.30(1)(6)(i)), within 24 hours from the time the Permittees become 
aware of the circumstances, the Permittees shall report orally to the 
Secretary any noncompliance which may endanger human health or the 
environment, including: 

1. Information concerning release of any TRU mixed or hazardous 
waste that may cause an endangerment to public drinking water 
supplies; and 

n. Any information of a release or discharge ofTRU mixed or 
hazardous waste, or of a fire or explosion from the facility, which 
could threaten the environment or human health outside the 
facility. 
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The oral report shall be made by calling the Hazardous Waste Bureau's 
main telephone number during regular business hours, or by calling the 
New Mexico Department of Public Safety dispatch telephone number 
during non-business hours, and requesting that the report be forwarded to 
the NMED spill number. 

1. 7. 13 .2. Description of Occurrence 

The description of the occurrence and its cause shall include: 

1. Name, address, and telephone number of the Permittees; 

11. Name, address, and telephone number of the facility; 

111. Date, time, and type of incident; 

tv. Name and quantity of materials involved; 

v. The extent of injuries, if any; 

v1. An assessment of actual or potential hazards to the environment 
and human health outside the facility, where this is applicable; and 

vn. Estimated quantity and disposition of recovered material that 
resulted from the incident. [20.4.1.900 NMAC (incorporating 40 
CFR §270.30(1)(6)(ii))] 

1.7.13.3. Written Notice 

As required by 20.4.1.900 NMAC (incorporating 40 CFR 
§270.30(1)(6)(iii)), the Permittees shall submit a written notice within five 
calendar days of the time the Permittees become aware of the 
circumstances. The written notice shall contain the information required 
in Permit Section 1. 7.13 .2 and the following information: 

1. A description of the noncompliance and its cause; 

11. The period(s) of the noncompliance including exact dates and 
times and, if the noncompliance has not been corrected, the 
anticipated time it is expected to continue; and 

111. Steps taken or planned to reduce, eliminate, and prevent 
recurrence of the noncompliance. 

The Secretary may waive the five-day written notice requirement in favor 
of a written report within 15 calendar days if justifiable cause is provided 
in advance. The Permittees shall post a link to the written notice or report 
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transmittal letter on the WIPP Home Page and inform those on the e-mail 
notification list as specified in Permit Section ill-

1.7.13.4. Contingency Plan Implementation 

If the Contingency Plan is implemented, the Permittees shall comply with 
the reporting requirements specified in Permit Attachment D (RCRA 
Contingency Plan). [20.4.1.500 NMAC (incorporating 40 CFR 
§264.56(j))] 

1.7.14. Other Noncompliance 

The Permittees shall report to the Secretary all other instances of noncompliance not 
otherwise required to be reported above, in Permit Sections 1. 7.10 through 1. 7.13, at the 
time monitoring reports are submitted annually in October. The reports shall contain the 
information specified in Permit Section 1.7.13 and 20.4.1.900 NMAC (incorporating 40 
CFR §270.30(1)(10)). 

1. 7.15. Other Information 

Whenever the Permittees become aware that they failed to submit any relevant facts in the 
Permit application, or submitted incorrect information in the Permit application or in any 
report to the Secretary, the Permittees shall promptly submit such facts or information in 
writing to the Secretary. The Permittees shall post a link to the transmittal letter on the WIPP 
Home Page and inform those on the e-mail notification list as specified in Permit Section 
lJl. [20.4.1.900 NMAC (incorporating 40 CFR §270.30(1)(11 ))] 

1.8. ADMISSIBILITY OF DATA 

The Permittees waive any objection to the admissibility as evidence of any data required by this 
Permit in any administrative or judicial action to enforce a condition of this Permit. 

1.9. SIGNATORY REQUIREMENT 

The Permittees shall sign and certify, as specified in 20.4.1.900 NMAC (incorporating 40 CFR 
§270.11) all applications, reports required by this Permit, or information submitted to or requested 
by the Secretary. [20.4.1.900 NMAC (incorporating 40 CFR §270.30(k))] 

1.1 0. SUBMITTAL OF REPORTS, NOTIFICATIONS, AND INFORMATION TO THE 
SECRETARY 

1.1 0.1. Information Submittal 

The Permittees shall submit, by certified mail or hand delivery or by electronic transmittal 
with a subsequent hard copy, all reports, notifications, or other submissions which are 
submitted to or requested by the Secretary or required by this Permit, to: 
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All documents prepared by the Permittees under the terms of this Permit and submitted to 
the Secretary that are subject to the provisions of 20.4.2 NMAC shall be subject to the 
procedures set forth therein. Documents requiring the Secretary's approval that are not 
subject to the provisions of 20.4.2 NMAC may be reviewed and approved, approved with 
modifications or directions, disapproved, denied, or rejected by the Secretary. 

Submittals and associated schedules, upon the Secretary's written approval, shall become 
enforceable as part of this Permit in accordance with the terms ofthe Secretary's written 
approval, and such documents, as approved, shall control over any contrary or conflicting 
requirements of this Permit. This provision does not affect any public process that is 
otherwise required by this Permit, the HW A, or its implementing regulations, including 40 
CFR §270.42 and 20.4.1.901 NMAC. 

1.10.3. Extension ofTime 

The Petmittees may seek an extension of time in which to perform a requirement of this 
Permit, for good cause, by sending a written request for extension of time and proposed 
revised schedule to the Secretary. The request shall state the length of the requested 
extension and describe the basis for the request. The Secretary will respond in writing to any 
request for extension following receipt of the request. If the Secretary denies the request for 
extension, reasons for the denial will be stated. 

1.11. PUBLIC E-MAIL NOTIFICATION LIST 

The Permittees shall develop and maintain an e-mail list to notify members of the public concerning 
actions identified in this Permit requiring e-mail notification. The Permittees shall send e-mail 
notifications required by this Petmit to the e-mail list within seven days of the submittal date to the 
Secretary and shall include in the e-mail a direct link to the specific document to which it relates. 
The Petmittees shall provide a link on the WIPP Home Page <http://www.wipp.energy.gov> 
whereby members of the public may review the actions requiring e-mail notification and submit a 
request to be placed on this list. 

1.12. ~ONFIDENTIAL INFORMATION 

The Permittees may claim confidentiality for any information submitted to or requested by the 
Secretary or required by this Permit. Any such claim must be asserted at the time of submittal in the 
manner prescribed on the application form, or in the case of other submittals, by stamping the words 
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.. confidential business inf()rmation" on each page containing such information. If no claim is made, 
the Secretary may make the information available to the public without further notice. If a claim is 
asserted, the information will be treated in accordance with the procedures in 40 CFR Part 2 (Public 
Information), to the extent authorized by Section 74-4-4.3(0) and (F) of the HW A and 20.4.1.1 00 
and .900 NMAC (incorporating 40 CFR §260.2 and §270.12). 

1.13. DOCUMENTS TO BE MAINTAINED AT THE FACILITY 

The Permittees shall comply with the recordkeeping and reporting requirements specified in 
20.4.1.500 NMAC (incorporating 40 CFR §264.73(a)) and elsewhere in this Permit. 

The Pennittees shall maintain at the facility, until closed as specitied in Part 6, the following 
documents and all amendments, revisions and modifications to these documents: 

1. Waste Analysis Plan, as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.13(b )) 
and this Permit, and records and results of waste analyses performed as specified in 
20.4.1.500 NMAC (incorporating 40 CFR §264.13). 

2. Inspection schedules, as required by 20.4.1.500 NMAC (incorporating 40 CFR 
§264.15(b )(2)) and this Permit, and records and results of inspections as required by 
20.4.1.500 NMAC (incorporating 40 CFR §264.15(d)). 

3. Personnel training documents and records, as required by 20.4.1.500 NMAC (incorporating 
40 CFR §264.16(d)) and this Permit. 

4. Contingency Plan, as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.53(a)) and 
this Permit, including summary reports and details of all incidents that require 
implementation of the contingency plan as specified in 20.4.1.500 NMAC (incorporating 40 
CFR §264.56(j)). 

5. Operating record, as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.73) and 
this Pe1mit. 

6. Closure Plan, as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.112(a)) and 
this Permit. 

7. Post-Closure Plan as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.118(a)) 
and this Permit. 

8. Procedures for limiting air emissions, as required by 20.4.1.500 and .900 NMAC 
(incorporating 40 CFR §§264.601(c) and 270.23(a)(2)) and this Permit. 

9. All other documents required by Part 1, Permit Section 1. 7.1 0, and Part 2. 
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The Permittees shall establish and maintain an electronic Information Repository (IR) in 
accordance with the requirements of 20.4.1.11 02 NMAC (incorporating 40 CFR 
§§ 124.33(c) through (t)) and 20.4.1.900 NMAC (incorporating 40 §270.30(m)). The 
documents contained in the IR shall be accessible to the public trom the WIPP Home Page. 

The Permittees shall establish the IR no later than the effective date of this Permit. 

1.14.2. Contents of Information Repository 

The Permittees shall ensure that the IR contains the following documents: 

1. The Permittees' Part A and Part B Permit Applications associated with the 
permit renewal; 

2. A complete copy of this Permit, as it may be modified; 

3. Permit modification notifications and requests associated with this Permit 
submitted pursuant to 20.4.1. 900 NMAC (incorporating 40 CFR §270.42) 
and any associated responses from the Secretary; 

4. The Waste Minimization Report submitted pursuant to Permit Section 2.4; 

5. Requests for extensions oftime submitted pursuant to Permit Section 1.1 0.3; 

6. Corrective action documents submitted pursuant to Permit Part 8; 

7. Each report submitted pursuant to Permit Sections 1. 7.11 and 1. 7.13 if such 
report is required to be submitted in writing; 

8. Notices of deficiency or disapproval (NODs), NOD responses, final approval 
letters, and directives from the Secretary associated with the documents 
identified in paragraphs 1, 3, and 6 above; 

9. Notices of violation, administrative compliance orders, responses to these 
documents required by the Secretary, and directives trom the Secretary 
associated with the Permit; 

10. Biennial Report submitted pursuant to Permit Section 2.14.2. 

1.14.3. Index oflnformation Repository 

The Permittees shall ensure that the IR includes an index of the documents contained in the 
IR identifying all document titles, publications dates, and authors. This index shall be 
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accessible on the internet through the WIPP Home Page. The Permittees shall ensure that all 
documents are searchable and printable. 

The Permittees shall add new documents to theIR within ten days after the new documents 
are submitted to, or received from, the Secretary. 

1.14.4. Notitication to Public of Information Repository 

The Permittees shall inform the public of the existence of the IR and how it may be accessed 
by the following methods: 

1. Written notice to all individuals on the facility mailing list 30 days after the 
IR becomes operational; 

2. Public notice in area newspapers, including the Carlsbad Current-Argus, 
Albuquerque Journal, and Santa Fe New Mexican, when theIR becomes 
operational; 

3. Continuous notice on the WIPP Home Page ofthe existence of theIR; and 

4. In the public notice related to any permit modification notification or request 
submitted by the Permittees, including permit renewals. 

1.15. COMMUNITY RELATIONS PLAN 

1.15 .1. Requirement for Community Relations Plan 

The Permittees shall establish and implement a Community Relations Plan (CRP) to 
describe how the Permittees will keep communities and interested members of the public 
informed of Permit-related activities, including waste management, closure, post-closure, 
and corrective action, as specified in 20.4.1.900 NMAC (incorporating 40 CFR 
§270.32(b)(2)). The CRP shall explain how communities and interested members of the 
public can participate in Permit-related activities. 

The Permittees shall implement and post the CRP on the WIPP Home Page within 180 days 
of the effective date of this Permit. The Permittees shall maintain the CRP until the 
termination of this Permit. 

1.15.2. Contents of Community Relations Plan 

The CRP must describe how the Permittees will accomplish the following elements: 

1. Identify and establish an open working relationship with communities and 
interested members of the public; 

2. Establish a productive government-to-government relationship between the 
Permittee DOE and affected tribes and pueblos; 
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3. Keep communities and interested members ofthe public informed ofpermit 
actions of interest (e.g., implementation of the Contingency Plan, Permit 
moditication requests, Permit compliance issues); 

4. Minimize disputes and resolve differences with communities and interested 
members of the public: 

5. Provide a mechanism for the timely dissemination of infonnation in response 
to individual requests; and 

6. Provide a mechanism for communities and interested members of the public 
to provide feedback and input to the Pem1ittees. 

1.15 .3. Government to Government Consultation 

DOE shall consult on a government-to-government basis with aflected tribes and pueblos in 
New Mexico when developing the CRP in an effort to ensure the program is responsive to 
their needs. DOE shall document in the operating record of this Permit and post on the 
WIPP Home Page all consultations, communications, agreements, and disagreements 
between DOE and affected tribes and pueblos in New Mexico only with the express 
approval of those entities, regarding the development of the CRP. The CRP shall specify 
how DOE will consult on a government-to-government basis with affected tribes and 
pueblos mmually concerning how they may be made better informed of the issues related to 
this Petmit. 

1.15 .4. Initial Consultation on Community Relations Plan 

The Permittees shall communicate with and solicit comments from communities and 
interested members of the public when developing the CRP in an effort to ensure the 
program is responsive to their needs. The Permittees shall document in the operating record 
of this Permit all consultations, communications, agreements, and disagreements between 
the Permittees and all participating entities, with the approval of those entities, regarding the 
development of the CRP. 

1.15.5. Annual Compilation of Comments on Community Relations Plan 

The CRP shall specify how the Permittees will solicit comments from communities and 
interested members of the public mmually concerning how they may be made better 
informed of the issues related to this Permit. The CRP shall specify that the Permittees will 
annually post on the WIPP Home Page a compilation of all such comments, including any 
statements of disagreement, with the approval of those entities in a mmmer set forth in the 
CRP. 
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1.16. DISPUTE RESOLUTION 

1.16.1. Applicabi litv 

In the event DOE disagrees, in whole or in part, with either an action on a final audit report 
by NMED (as specified in Permit Section 2.3.2.4) or an evaluation by NMED of DOE's 
provisional approval of an AK Sufficiency Determination Request for a particular waste 
stream (as specified in Permit Attachment C), DOE may seek dispute resolution. The dispute 
resolution procedure in this Permit Section shall be the exclusive mechanism for resolving 
disputes related to NMED's tinal audit report action or a determination that DOE's 
provisional approval for a particular waste stream is inadequate. 

1.16.2. Notice to NMED 

To invoke dispute resolution, DOE shall notifY NMED in writing within seven calendar 
days of receipt of the action or determination in dispute. Such notice shall be sent to the 
Hazardous Waste Bureau Chief and must set forth the specific matters in dispute, the 
position DOE asserts should be adopted, a detailed explanation for DOE's position, and any 
other matters considered necessary for the dispute resolution. For AK Sufficiency 
Determination disputes, DOE shall also submit all factual data, analysis, opinion, and other 
documentation upon which they relied for their provisional approval, and any other 
information that supports their position. NMED shall acknowledge receipt of notification by 
e-mail sent to DOE's representative as designated in their written notification. 

1.16.3. Tier I- Informal Negotiations 

DOE and NMED shall make all reasonable, good faith efforts to informally resolve disputes 
related to NMED's determination. DOE and NMED shall meet or teleconference within 15 
calendar days from NMED's receipt of notice to commence negotiations to resolve the 
dispute. DOE and NMED shall have 30 calendar days from NMED's receipt of notice to 
resolve the dispute. If an agreement is reached, NMED shall promptly inform DOE of the 
terms of the agreement in writing. DOE shall comply with the terms of such agreement or, if 
appropriate, submit a revised submittal and implement the same in accordance with such 
agreement. If an agreement is not reached, NMED shall promptly inform DOE in writing 
that an agreement has not been reached. 

1.16.4. Tier II- Final Decision of the Secretary 

In the event agreement is not reached within the 30 calendar day period, DOE may submit a 
written Request for Final Decision to the Secretary. The Request must be submitted within 
seven calendar days after receipt of notification from NMED that an agreement under Tier I 
was not reached. The Secretary will notify the Permittees in writing of the decision on the 
dispute, and the Permittees shall comply with the terms and conditions of the decision. Such 
decision shall be the final resolution of the dispute and shall be enforceable under this 
Permit. 
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With the exception of those matters under dispute. the Permittees shall proceed to take any 
action required by those portions of the submission and of this Permit that NMED 
determines are not affected by the dispute. 

1.16.6. E-Mail Notifications 

If DOE submits a notice to NMED pursuant to Permit Section 1.16.2, the Permittees shall 
post a link to the notice on the WIPP Home Page, and infonn those on the e-mail 
notification list as specified in Permit Section ill· After receipt of NMED' s letter 
concerning the conclusion of any Tier I negotiations, the Permittees shall post a link to the 
NMED letter on the WIPP Home Page, and shall inform those on the e-mail notification list 
as specified in Permit Section ill. If a Tier I agreement is not reached and DOE submits a 
Tier II request for final decision to the Secretary, the Permittees shall post a link to the 
request on the WIPP Home Page, and shall inform those on the e-mail notification list as 
specified in Permit Section ill. After receiving notice of the final action by the Secretary, 
the Permittees shall post a link to the final action on the WIPP Home Page and shall inform 
those on the e-mail notification list as specified in Permit Section ill. 
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PERMIT ATTACHMENTS 

Permit Attachment A2 (as modified from WIPP Hazardous Waste Facility Perm.it Amended 
Renewal Application, "Geologic Repository"- Appendix M2). 

Permit Attachment C (as modified from WIPP Hazardous Waste Facility Permit Amended Renewal 
Application, '"Waste Analysis Plan"- Chapter B). 

Permit Attachment C7 (as modified from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application, "Permittee Level TRU Waste Confirmation Processes''- Appendix B7). 

Permit Attachment D (as modified from WIPP Hazardous Waste Facility Permit Amended Renewal 
Application, ·'RCRA Contingency Plan" - Chapter F). 

Permit Attachment G 1 (as modified from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application, "Detailed Design Report for an Operation Phase Panel Closure System"
Appendix I1) 
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PART 2- GENERAL FACILITY CONDITIONS 

2.1. DESIGN AND OPERATION OF FACILITY 

!"he Permittees shall design. construct. maintain. and operate WJPP to minimize the possibility of a 
tire. explosion. or any unplanned sudden or non-sudden release of transuranic (TRU) mixed waste 
or mixed waste constituents to air. soil. groundwater. or surface water which could threaten human 
health or the environment. as required by 20.4. 1.500 NMAC (incorporating 40 CFR §264.3 I). 

2.2. WASTE SOURCES 

2.2.1. Off-site Wastes 

The Permittees may receive off-site TRU mixed waste in compliance with the requirements 
and conditions specified in this Permit. The Permittees may only receive TRU mixed waste 
from those sites which comply with the applicable requirements of the Waste Analysis Plan 
(WAP) specified in Permit Section 2.3. I and Permit Attachment C. as required by 
20.4. 1.500 NMAC (incorporating 40 CFR §264.13(a)) and as verified through the Audit and 
Surveillance Program specitied in Permit Section 2.3.2. 

2.2.2. Required Notification to Off-Site Sources 

Before the Permittees receive TRU mixed waste from an off-site source for the tirst time. 
they shall inform the generator/storage site in writing that they have the appropriate Permits 
tor. and will accept, the waste the generator/storage site is shipping. The Permittees shall 
keep a copy of this written notice as part of the operating record, as required by 20.4.1.500 
NMAC (incorporating 40 CFR §264.12(b)). 

2.3. GENERAL WASTE ANALYSIS 

2.3.1. Waste Analvsis Plan 

The Permittees shall not manage, store, or dispose TRU mixed waste at WIPP which tails to 
meet the characterization requirements of20.4.1.500 NMAC (incorporating 40 CFR 
§264.13), as spec:itied by this Permit. 

The Permittees' W AP, as specified in Permit Attachment C, is approved subject to the 
following conditions: 

2.3. L I. Implementation of Requirements 

1. The Permittees shall require that generator/storage sites 
implement applicable waste characterization requirements of the 
WAP, specitied in Permit Attachment C, prior to the Permittees' 
receipt ofTRU mixed waste at WlPP. 
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2.3.1.2. 

2.3.1.3. 

11. The Permittees or the co-Permittee DOE shall implement 
applicable waste confirmation requirements of the WAP. pursuant 
to Permit Attachment C7 (TRU Waste Confinnation), prior lo 
shipment ofTRU mixed waste trom generator/storage sites to 
WIPP. 

Waste Characterization Sampling and Analvtical Methods 

The Permittees shall require that generator/storage sites and DOE 
approved laboratories comply with the applicable method requirements, 
quality control, equipment testing, inspection. maintenance, and 
equipment calibration and frequency standards tor the procedures 
specified in Permit Attachment Cl (Waste Characterization Sampling 
Methods). For all analytical methods for waste analysis not otherwise 
speci tied in Permit Attachment C 1, the Permittees shall require the 
generator/storage sites and DOE approved laboratories to use ·'Test 
;'v/ethods for Evaluating Solid Waste, Physical/Chemical i\1/ethods", EPA 
Publication SW-846. Updates to EPA Publication SW-846 shall be 
incorporated into this permit by reference. Sites may use these new or 
revised methods once they have demonstrated that the results from the 
new methods will be at least equivalent to the results from the currently 
used methods. 

Statistical Methods used in Sampling and Analvsis 

The Permittees shall require that generator/storage sites use the methods 
for statistically selecting retrievably stored and newly-generated TRU 
mixed waste containers tor volatile organic compounds (VOCs), 
semivolatile organic compounds (SVOCs), and total metals analysis, and 
establishing upper confidence limits, as specified in Permit Attachment 
C2 (Statistical Methods Used in Sampling and Analysis). 

2.3.1.4. Qua!itv Assurance Objectives 

The Permittees shall require that all waste characterization activities used 
by generator/storage sites and DOE approved laboratories comply with 
the appropriate quality assurance objectives (QAOs) specified in Permit 
Attachment C3 (Quality Assurance Objectives and Data Validation 
Techniques for Waste Characterization Sampling and Analytical 
Methods). The Permittees shall require generator/storage sites to review, 
validate, and verify all analytical data; reconcile analytical results with 
data quality objectives (DQOs); satisfy data reporting requirements; and 
identify, document, and rep01t allnonconformances and operational 
variances in compliance with Permit Attachment C3. 

PERMIT PART 2 
Page 2-2 of21 



Waste Isolation P1ln1 Plunt 

Hazardous Wt.~stc Pcrm1t 

:\.i17"¥emhet .:.(.} ..• ~Ill nJ_UJ.!lJ<)'~~J.l _._ .. ~!1.!: 

2.3.1.5. Acceptable Knowledge 

The Permittees shall require generator/storage sites to assemble 
acceptable knowledge documentation and re-evaluate acceptable 
knowledge determinations. and shall audit (as specified in Permit Section 
2.3.2) all aspects of the acceptable knowledge waste characterization 
process as specified in Permit Attachment C4 (TRU Mixed Waste 
Characte1ization Using Acceptable Knowledge). 

2.3.1.6. Quality Assurance 

2.3.1.7. 

The Permittees shall require each generator/storage site and DOE 
approved laboratory to develop and implement a quality assurance project 
plan (QAPjP) which demonstrates compliance with. and implementation 
o L applicable requirements of the W AP, Permit Attachment C. as 
specified in Permit Attachment C5 (Quality Assurance Project Plan 
Requirements). 

WTPP Waste Information Svstem (WWIS) Database 

The Permittees shall provide the Secretary access to the WWIS database 
as necessary to determine compliance with the WAP. The WWIS shall 
meet all requirements presented in Section C-5a(l) of the W AP, Permit 
Attachment C, prior to acceptance of TRU mixed waste. The Secretary's 
access to the WWIS shall be direct, read-only (via modem or Internet) to 
all query and reporting functions ofthe Characterization, Certification, 
Shipping, and Inventory modules of the WWIS database. 

Beginning on December 31, 2005, the Permittees instituted a public 
database containing certain information from the WWIS. The Permittees 
shall continue to provide such public access through the WIPP Home 
Page at <http://www.wipp.energy.gov>. 

Audit and Surveillance Program 

The Pennittees shall not manage, store, or dispose TRU mixed waste at WIPP from a 
generator/storage site until the following conditions have been met as necessary for the 
Secretary to determine that the applicable characterization requirements of Permit Section 
2.3. 1 have been implemented: 

2.3.2. 1. Requirement to Audit 

DOE shall demonstrate to the Secretary that the generator/storage sites 
and DOE approved laboratories have implemented and comply with 
applicable requirements of theW AP by conducting audits as specified in 
Permit Attachment C, Section C-5a(3), and Permit Attachment C6 (Audit 
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and Surveillance Program), and as required by 20.4.1.500 NMAC 
(incorporating ~0 CFR §264. I 3 ). 

2.3.2.2. Observation of Audit 

2.3.2.3. 

2.3.2.4. 

The Secretary may observe such audits as necessary to validate the 
implementation of and compliance with applicable WAP requirements at 
each generator/storage site and DOE approved laboratory. DOE shall 
provide the Secretary with a current audit schedule on a monthly basis 
and notify the Secretary no later than 30 calendar days prior to each audit. 

Final Audit Report 

DOE shall provide the Secretary a !ina! audit report as specilied in Permit 
Attachment C6. and post a link to the tina] audit report transmittal letter 
on the WIPP Home Page and inform those on the e-mail notification list 
as specitied in Permit Section I. I!. The final audit report shall include all 
information specified in Permit Attachment C6. Section C6-4, and: 

1. A detailed description of all corrective actions and the resolution 
of any corrective action applicable to WAP requirements. 
including re-audits if required; 

ii. All documentation necessary for the Secretary to determine if the 
corrective action was resolved. 

Secretarv Notification of Approval 

The Secretary shall approve DOE's final audit report by written 
notification to DOE that the applicable characterization requirements of 
the W AP at a generator/storage site and or DOE approved laboratory 
have been implemented. 

Treatment. Storage. and Disposal Facilitv Waste Acceptance Criteria (TSDF-W AC) 

The Permittees shall not accept TRU mixed wastes at WIPP for storage, management, or 
disposal which fail to meet the treatment, storage. and disposal facility waste acceptance 
criteria as presented in Permit Sections 2.3.3.1 through 2.3.3.1 0 of this Permit. 

2.3.3.1. Liquid 

Liquid waste is not acceptable at WIPP. Liquid in the quantities 
delineated below is acceptable. 

• Observable liquid shall be no more than 1 percent by volume of 
the outermost container at the time of radiography or visual 
examination. 
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• Internal containers with more than 60 milliliters or 3 percent by 
volume observable liquiu. whichever is greater. arc prohibited. 

• Containers with Hazardous Waste Number U 134 (hydrotluoric 
acid) assigned shall have no observable liquid. 

• Overpacking the outermost container that was examined during 
radiography or visual examination or redistributing untreated 
liquid within the container shall not be used to meet the liquid 
volume limits. 

Pvrophoric Materials 

Non-radionuclide pyrophoric materials. such as elemental potassium. are 
not acceptable at WIPP. 

Non-mixed Hazardous Wastes 

Hazardous wastes not occurring as co-contaminants with TRU wastes 
(non-mixed hazardous wastes) are not acceptable at WlPP. 

2.3.3.4. Chemical lncompatibilitv 

2.3.3.5. 

Wastes incompatible with backfill. seal and panel closures materials. 
container and packaging materials, shipping container materials, or other 
wastes are not acceptable at WlPP. 

Explosives and Compressed Gases 

Wastes containing explosives or compressed gases are not acceptable at 
WIPP. 

2.3.3.6. PCB Waste 

Wastes with polychlorinated biphenyls (PCBs) not authorized under an 
EPA PCB waste disposal authorization are not acceptable at WIPP. 

2.3.3.7. Ignitable. Corrosive. and Reactive Wastes 

Wastes exhibiting the characteristic of ignitability, corrosivity, or 
reactivity (EPA Hazardous Waste Numbers of 000 l, 0002, or 0003) are 
not acceptable at WJPP. 

2.3.3.8. Excluded Waste 

TRU mixed waste that has ever been managed as high-level waste and 
waste from tanks specified in Permit Attachment C are not acceptable at 
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WIPP unless speci tically approved through a Class 3 permit modi tication. 
Such wastes are listed in Table 2.3.3.~ below. 

Table 2.3.3.8- Additional Approved Waste Streams 

Date Class 3 Permit 
Modification Request 

2.3.3.9. 

Approved Description of Waste Stream 

- '----···--------------

Unconfirmed Waste 

Any waste container that has not been subject to confirmation pursuant to 
Permit Attachment C7 is not acceptable at WlPP. This prohibition shall 
not apply to waste containers accepted before contirmation activities were 
required by this Permit. 

2.3.3.1 0. Waste Stream Profiles 

Any waste container from a waste stream which has not been preceded by 
an appropriate. certified Waste Stream Profile Form (Attachment C, 
Figure C-1) is not acceptable at WlPP. 

2.3.4. Permitted TRU Mixed Wastes 

The Permittees shall accept containers which contain only those TRU mixed wastes listed in 
Permit Attachment B (Hazardous Waste Permit Application Part A). Allowable TRU mixed 
wastes are specified in Table 2.3.4 below. Some of the waste may also be identified by 
unique state hazardous waste codes. These wastes are acceptable at WIPP as long as the 
TSDF-WAC are met: 
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Table 2.3.4- Permitted TRLJ Mixed Wastes 

Hazardous Waste 1 

Sgent halogenated solvents: 

Tetrachloroethylene 
Trichloroethylene 
Methylene chloride 
1.1, 1-Trichloroethane 
Carbon tetrachloride 
Chlorinated fluorocarbons 

Sgenl halogenated solvents: 

Tetrachloroethylene 
Methylene chloride 
Trichloroethylene 
1,1, 1-Trichloroethane 
ChI orobenzene 
1,1.2-Trichloro-1,2.2-trifluoroethane 
Ortho-dichlorobenzene 
Trichlorot1uoromethane 
1,1 ,2-Trichloroethane 

Sgent non-halogenated solvents: 

Xylene 
Acetone 
Ethyl acetate 
Ethyl benzene 
Ethyl ether 
Methyl isobutyl ketone 
n-Butyl alcohol 
Cyclohexanone 
Methanol 

Sgent non-halogenated solvents: 

Cresols and cresylic acid 
Nitrobenzene 
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Abstracts Service 
(CAS) Registry 

Number 

127-18-4 
79-01-6 
75-09-2 
71-55-6 
56-23-5 
NA 

127-18-4 
75-09-2 
79-01-6 
71-55-6 
108-90-7 
76-13-1 
95-50-1 
75-69-4 
79-00-5 

1330-20-7 
67-64-l 
141-78-6 
100-41-4 
60-29-7 
108-10-l 
71-36-3 
108-94-1 
67-56-1 

1319-77-3 
98-95-3 
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EPA 
Hazardous 

Waste Number 

F005 

F006 

F007 

F009 

D004 

D005 

D006 

D007 

D008 

D009 

DOlO 

DOll 

D018 

Table 2.3.4- Permitted TRLI Mixed Wastes 

Hazardous Waste' 

S(2ent non-halogenated solvents: 

Toluene 
Methyl ethyl ketone 
Carbon disultide 
!so butanol 
Pyridine 
Benzene 
2-Ethoxyethanol 
2-Nitropropane 

Wastewater treatment sludges trom electroglating 
ogerations: 

Cadmium 
Chromium 
Cyanide 
Lead 
Nickel 
Silver 

Sgent cvanide 12lating bath solutions ti·om 
electroglating ogerations: 

See F006 

Sgent strigging and cleaning bath solutions from 
electroglating ogerations where cvanides are used 
in the process: 

See F006 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Benzene 
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Chemical 
Abstracts Service 
(CAS) Registry 

Number 

108-88-3 
78-93-3 
75-15-0 
78-83-1 
110-86-1 
71-43-2 
110-80-5 
79-46-9 

7440-43-9 
7440-47-3 
57-12-5 
7439-92-1 
7440-02-0 
7440-22-4 

7440-38-2 

7440-39-3 

7440-43-9 

7440-47-3 

7439-92-1 

7439-97-6 

7782-49-2 

7440-22-4 

71-43-2 



EPA 
Hazardous 

Waste Number 

0019 

0021 

0022 

0026 

0027 

0028 

0029 

0030 

0032 

0033 

0034 

0035 

0036 

0037 

0038 

0039 

0040 

0043 

POlS 

P030 

P098 

P099 

P106 

Pl20 

U002 

U003 
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Table 2.3.4- Permitted TRlf Mixed Wastes 

Hazardous Waste 1 

Carbon Tetrachloride 

Chlorobenzcnc 

Chloroto1m 

Cresol 

1.4-0ichlorobenzene 

1.2-0ichloroethane 

1.1-0ichloroethylene 

2,4-0initrotoluene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachloroethane 

Methyl ethyl ketone 

Nitrobenzene 

Pentachlorophenol 

Pyridine 

Tetrachloroethylene 

Trichloroethylene 

Vinyl chloride 

Beryllium powder (H) 

Cyanides (soluble cyanide salts). not otherwise 
specified (H) 

Potassium Cyanide (H) 

Potassium Silver Cyanide (H) 

Sodium Cyanide (H) 

Vanadium Pentoxide (H) 

Acetone (I) 

Acetonitrile (I, T) 
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Chemical 
Abstracts Service 
(CAS) Registry 

Number 

56-23-5 

108-90-7 

67-66-3 

1319-77-3 

106-46-7 

107-06-2 

75-35-4 

121-14-2 

118-74-1 

87-68-3 

67-72-1 

78-93-3 

98-95-3 

87-86-5 

110-86-1 

127-18-4 

79-01-6 

75-01-4 

7440-41-7 

N/A 

151-50-8 

506-61-6 

143-33-9 

1314-62-1 

67-64-1 

75-05-8 

:1 
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EPA 
Hazardous 

Waste Number 

UOI9 

(1037 

U043 

U044 

U052 

U070 

U072 

U078 

U079 

UI03 

U!05 

U!08 

Ul22 

U133 

Ul34 

Ul5l 

U154 

Ul59 

U196 

U209 

U210 

U220 

U226 

U228 

U239 

Table 2.3.4- Permitted TRU Mixed Wastes 

Hazardous Waste' 

Benzene ( L T) 

Chlorobenzene (T) 

Vinyl Chloride (T) 

Chloroform ('I') 

Cresol (T) 

I ,2-Dichlorobenzene (T) 

!A-Dichlorobenzene (T) 

I, 1-Dichloroethylene (T) 

I ,2-Dichloroethylene (T) 

Dimethyl Sulfate (T) 

2,4-Dinitrotoluene (T) 

I ,4-Dioxane (T) 

Formaldehyde (T) 

Hydrazine (R,T) 

Hydrofluoric Acid (C,T) 

Mercury (T) 

Methanol (l) 

Methyl Ethyl Ketone (I.T) 

Pyridine (T) 

1, 1,2,2-Tetrachloroethane (T) 

Tetrachloroethylene (T) 

Toluene (T) 

1,1,1-Trichloroethane (T) 

Trichloroethylene (T) 

Xylene (I,T) 
1 Designations in parentheses for P- and U-coded wastes reflect .the basts for the listing and are as follows: 

H- acute toxicity 

T- toxicity 
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Chemical 
Abstracts Service 
(CAS) Registry 

Number 

71-43-2 

108-90-7 

75-01-4 

67-66-3 

1319-77-3 

95-50-l 

106-46-7 

75-35-4 

156-60-5 

77-78-l 

121-14-2 

123-91-1 

50-00-0 

302-01-2 

7664-39-3 

7439-97-6 

67-56-1 

78-93-3 

110-86-l 

79-34-5 

127-18-4 

108-88-3 

71-55-6 

79-01-6 

1330-20-7 
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Acceptance nfl.:-codetl wastes listed for reactivity, Jgllltahd!tV. or corros1v1tv i.!hnractenstlcs 1s contmgent upon :1 demonstration that the 
wastes meet the rcqmremcnts spc~;died m Pernut Secuon ~J .. J.l 

2.3.5. Derived Waste 

Any WIPP-gcnerated waste derived from adequately characterized, WIPP-accepted TRU 
mixed waste generated at an off-site facility (derived waste) does not need to be additionally 
characterized for hazardous waste components if the Permittees use the generator's 
characterization data and knowledge of the processes at the W!PP facility to identify and 
characterize derived waste. Derived waste containers shall be managed according to Permit 
Attachment A I (Container Storage), Section Al-ld( I), and meet all TSDF waste acceptance 
criteria in Permit Section 2.3.3 prior to disposal at WIPP. 

2.4. WASTE MINIMIZATION PROGRAM 

The Permittees shall implement and maintain a waste minimization program to reduce the volume 
and toxicity of hazardous and mixed wastes generated at the facility, as required by 20.4.1.500 
NMAC (incorporating 40 CFR §264.73(b)(9)). The waste minimization program shall include 
proposed, practicable methods of treatment and storage currently available to the Permittees to 
minimize the present and future threat to human health and the environment. The waste 
minimization program shall include the following items: 

l. Written policies or statements that outline goals, objectives, and methods for source 
reduction and recycling of hazardous and mixed waste at the facility; 

2. Employee training or incentive programs designed to identify and implement source 
reduction and recycling opportunities tor all hazardous and mixed wastes; 

3. Source reduction or recycling measures implemented in the last tive years or planned for the 
next federal fiscal year; 

4. Estimated dollar amounts of capital expenditures and operating costs devoted to source 
reduction and recycling of hazardous and mi"Xed waste; 

5. Factors which have prevented implementation of source reduction or recycling; 

6. Summary of additional waste minimization efforts that could be implemented at the facility 
that analyzes the potential for reducing the quantity and toxicity of each waste stream 
through production process changes, production reformulations, recycling, and all other 
appropriate means including an assessment of the technical feasibility, cost, and potential 
waste reduction for each option; 

7. Flow charts and/or tables summarizing all hazardous and mixed waste streams produced by 
the facility by quantity, type, building or area, and program; and 
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8. Demonstration of the need to usc those processes which produce a particular hazardous or 
mixed waste due to a lack of alternative processes. available technology. or available 
alternative processes that would produce less volume or less toxic waste. 

The Permittees shall submit to the Secretary a report regarding progress made in the waste 
minimization program in the previous year. The report shall address items I - 8 above. shall show 
changes from the previous report. and shall be submitted annually by December l for the year 
ending the previous September 30'11

• 

2.5. ·DUST SUPPRESSION 

}he Permittees shall not use waste. used oil. or any other material which is contaminated with 
dioxin. polychlorinated biphenyls (PCBs), or any other hazardous waste (other than a waste 
identified solely on the basis of ignitability). for dust suppression or road treatment, as specified in 
20.4.1.700 NMAC (incorporating 40 CFR §266.23(b)). 

2.6. SECURITY 

In order to prevent the unknowing entry. and minimize the possibility of unauthorized entry. of 
persons or livestock onto the active portion of the facility. the Permittees shall comply with the 
following security provisions, as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.14). 

2.6. 1. 24-Hour Surveillance Svstem 

The Permittees shall maintain a 24-hour surveillance system comprised of security officers 
that provide protection 24 hours per day, every day. Security officers shall continuousJy 
monitor and control personneL vehicle, and material access/egress to the active portion of 
the facility, known as the Property Protection Area (PPA), in compliance with 20.4.1.500 
NMAC (incorporating 40 CFR §264.14(b)( 1)). 

During non-operational hours, security ot1icers shall conduct documented security patrols 
outside of the PPA, at a minimum rate of two per 12-hour shift. Whenever scheduled 
security patrols cannot be made. the reason for missing the patrol shall be documented in the 
security logbook. 

2.6.2. Barrier 

The PP A shall be enclosed by a permanent seven ft high chain-link fence topped by three 
strands of barbed wire. for a total height of eight ft. The fence shall completely surround all 
major surface structures on the active portion of the facility and shall also be inspected as 
specified in Pe1mit Attachment E to ensure it remains in good repair, in compliance with 
20.4.1.500 NMAC (incorporating 40 CFR §264.14(b)(2)(i)). 

2.6.3. Means to Control Entrv 

The Permittees shall control entry to the active portion of the facility at all times, in 
compliance with 20.4.1.500 NNIAC (incorporating 40 CFR §264.14(b)(2)(ii)). Entry into the 
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PPA. whether hy personnel or vehicles. shall he through controlled gates and doors. Only 
properly identified and authorized persons. vehicles. and property shall he allowed entrance 
to and exit !rom the active portion nf the facility. Security shall require employees to 
identify themselves with an identi.tication badge when entering or leaving the premises. and 
shall require visitors to show proper authorization prior to allowing them to enter the active 
portion of the facility. Visitors shall be required to wear an approved badge and may require 
an authorized escort. 

For the purposes of entry control to areas where wastes are managed, stored. or disposed. 
these areas shall be posted as Controlled Areas. and access shall be limited to trained and 
qualified individuals and visitors escorted by trained and qualified individuals. 

2.6.4. Warning Signs 

The Permittees shall post ·'No Trespassing'' signs and ·'Danger: Authorized Personnel Only"' 
signs in English and Spanish at approximately 50 ft intervals on the permanent chain-link 
fence surrounding the PP A. The signs shall be legible trom a distance of 25 ft and shall be 
visible from any approach to the facility. These same signs, plus security and traffic signs, 
shall also be located on the controlled gates, in compliance with 20.4.1.500 NMAC 
(incorporating 40 CFR §264.14(c)). 

2.7. GENERAL INSPECTION REQUIREMENTS 

2.7.1. Inspection Schedule 

The Permittees shall implement the inspection schedule specified in Permit Attachment E 
(Inspection Schedule, Process and Forms) to detect any malfunctions and deteriorations. 
operator errors, and discharges, as required by 20.4.1.500 NMAC (incorporating 40 CFR 
§264.15(b )). 

2.7.2. Inspection Log Forms 

The Permittees shall use the inspection logbooks and forms as specified in Permit 
Attachment E. Original copies of these completed forms are maintained in the Operating 
Record. The Permittees shall record the date and time of the inspection, the name of the 
inspector, a notation of the observations made, and the date and nature of any repairs or 
other remedial actions, as required by 20.4.1.500 NMAC (incorporating 40 CFR 
§264.15(d)). 

2. 7.3. Inspection Frequency 

The Permittees shall inspect monitoring equipment, safety and emergency equipment, 
security devices, and operating and structural equipment at the frequency specified in Tables 
E-1 and E-2 of Permit Attachment E, and as required by 20.4.1.500 NMAC (incorporating 
40 CFR §264.15(b)). 

PERMIT PART 2 
Page 2-13 of21 



W<L<t1c lsolauon P1lot !J!.ant 
Hazardous W<lSIC Pcnn11 
~t~n~r-l0.:··20ttUAtl!.ln!l...l.L ... ~~U~ 

2.7.4. Inspection Remediation 

The Permittees shall remedy any deterioration or malfunction of equipment or structures 
which an inspection reveals. as required by 20.4.1.500 NMAC (incorporating 40 CFR 
§264.15(c)). 

2. 7.5. Inspection Records 

Beginning with the effective date of this Permit. the Permittees shall maintain inspection 
logbooks and lorms in the operating record until closure. as required by 20.4.1.500 NMAC 
(incorporating 40 CFR §§264.!5(d) and 264.73(b)(5)). 

2.8. PERSONNEL TRAINING 

The Permittees shall conduct personnel training, as required by 20.4.1.500 NMAC (incorporating 
40 CFR §264.16). 

2.8.1. Personnel Training Content 

The personnel training program shall include the requirements specified in Permit 
Attachment F (Personnel Training) and Permit Attachment F2 (Training Course and 
Qualification Card Outlines), as required by 20.4.1.500 NMAC (incorporating 40 CFR 
§264. 16). 

2.8.2. Personnel Training Requirements 

The Permittees shall train all persons involved in the management of mixed and hazardous 
waste in procedures relevant to the positions in which they are employed, as specified in 
Permit Attachment F1 (RCRA Hazardous Waste Management Job Titles and Descriptions), 
and as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.16). 

2.8.3. Personnel Training Records 

The Permittees shall maintain training documents and records, as required by 20.4.1.500 
NMAC (incorporating 40 CFR §264.16(d) and (e)). 

2.8.4. Continuing Training 

Unless otherwise specified bv this Permit. continuing training required bv this Permit on an 
annual or biennial basis shall be completed bv the end of the month of the anniversarv date 
when the training was previouslv completed. 
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2.9. GENERAL REQUIREMENTS FOR HANDLING IGNITABLE. CORROSIVE. 
REACTIVE. OR INCOMPATIBLE WASTES 

The Permittees shall not manage. store or dispose of ignitable. corrosive. reactive. or incompatible 
wastes. as defined in 20..1-.1.200 NMAC (incorporating 40 CFR **261.21. 261.22. and 261.23) and 
20.4.1.500 NMAC (incorporating 40 CFR *264 Appendix V) within the permitted units. The 
Permittees shall comply with the procedures to prevent acceptance of ignitable. l."lmosive. reactive. 
and incompatible waste specified in Permit Sections 2.3.1 and 2.3.3. 

2.1 0. PREPAREDNESS AND PREVENTION 

2. I 0. 1. Required Equipment 

The Permittees shall maintain at the facility the equipment specitied in the Contingency 
Plan. Permit Attachment D (RCRA Contingency Plan), as required by 20.4.1.500 NMAC 
(incorporating 40 CFR §264.32). 

2.LO.I.I. Internal Communications 

The Permittees shall have an internal communications or alarm system 
capable of providing immediate emergency instruction (voice or signal) 
to facility personneL as required by 20.4.1.500 NMAC (incorporating 40 
CFR §264.32(a)). The internal communication systems shall include two
way communication by the public address (PA) system and its intercom 
phones and paging channels, an internal telephone system. mine phones, 
pagers and plectrons, and pmiable two-way radios. The alarm system 
shall include local and facility-wide alarm systems. 

2.1 0.1.2. External Communications 

The Permittees shall have a communications device or system capable of 
summoning outside agencies for emergency assistance. as required by 
20.4.1.500 NMAC (incorporating 40 CFR §264.32(b)). The external 
communication systems shall include the commercial telephone system 
and two-way radios. 

2.1 0.1.3. Emergencv Equipment 

The Permittees shall have portable fire extinguishers, fire control 
equipment. spill control equipment, and decontamination equipment as 
described in Permit Attachment D (RCRA Contingency Plan) and as 
required by 20.4.1.500 NMAC (incorporating 40 CFR §264.32(c)). 

2.10.1.4. Water for Fire Control 

The Permittees shall have water at adequate volume and pressure to 
supply water-hose streams, foam-producing equipment, automatic 
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sprinklers. or water-spray systems. as required by 20...1-. 1.500 NMAC 
(incorporating .tO CFR §264.32( d)). The WIPP racility water system shall 
consist of water furnished by the City or Carlsbad capable of providing 
water at a rate of 6.000 gallons per minute: two water storage tanks. one 
180.000-gallon capacity lank for usc by the lire-water system and a 
second tank with a I 00.000-gallon reserve: dedicated tire-water pumps 
rated at 1.500 gallons per minute at 125 pounds per square inch: and a 
wet-pipe sprinkler system connected to surface buildings as described in 
Permit Attachment D ( RCRA Contingency Plan). 

ln case of loss of AC power input to the UPS units. the dedicated batteries 
were designed to supply power to a fully loaded UPS for 30 minutes. It is 
expected that the AC power input to the UPS will be restored within 30 
minutes. either from the off-site electric utility or from the site back-up 
power generator system. 

The RH Complex is included in the WHB. The Central UPS supplies 
power to the WHB which includes the RH Complex. The RH Bay, Hot 
Cell and Transfer Cell equipment are serviced by dual 1.300 KW diesel 
powered generators located between the exhaust shaft and the WHB. The 
generators provide backup power to both CH and RH waste handling 
operations. The RH waste handling equipment is designed to stop as a 
result of loss of power in a fail-safe condition. Power from the back-up 
generators may be utilized to place RH TRU mixed waste containers in 
process into a safe configuration. During a total power outage condition 
selected RH loads can be powered by the Central UPS. Within a short 
time selected RH loads at 480 volts and below can be powered by the 
Backup Diesel Generators. The backup central UPS for the WHB would 
also supply backup power to the RH Complex. 

Human health and the environment are protected during a loss of otT-site 
power by a combination of factors: 

t. The underground filtration system fails in the ·'filter" mode so that 
no releases of contaminated particulates will occur 

11. The UPS maintains all monitoring systems and alarms in waste 
handling areas so that fires or pressure loss will be detected and an 
appropriate response initiated 

iii. Generators are brought on line within 30 minutes, at which time 
hoisting can be initiated so that personnel do not have to stay 
underground for extended lengths of time. 
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tv. Decisions to evacuate underground personnel will be made in 
accordance with the requirements of the Mine Safety and Health 
Administration (MSHA) 

v. The waste hoist brakes set automatically so that loads do not tall 

vi. Cranes retain their loads so that spills do not occur from dropped 
containers 

vii. Communication systems are maintained 

Vlll. The emergency operations center is powered if it is needed 

2.1 0.2. Testing and Maintenance of Equipment 

The Permittees shall test and maintain the equipment specified in Permit Section 2.1 0.1, as 
necessary. to assure its proper operation in time of emergency. as specified in Permit 
Attachment E and as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.33). 

2.1 0 . .3. Access to Communications or Alarm Svstem 

The Permittees shall maintain access to the communications and alarm systems specified in 
Permit Section~ I 0.1, as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.34). 

2.1 0.4. Required Aisle Space 

The Permittees shall maintain aisle space in the WHB Unit and Parking Area Unit (Part 3) to 
allow the unobstructed movement of personnel, tire protection equipment, spill control 
equipment, and decontamination equipment to any area of facility operation in an 
emergency, as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.35). 

2.1 0.5. Arrangements with Local Authorities 

2.1 0.5.1. Parties to Arrangements 

The Permittees shall maintain preparedness and prevention arrangements 
with state and local authorities, other mining operations, contractors, and 
other governmental agencies specified in Permit Attachment D, Section 
D-6, as required by 20.4.1.500 NMAC (incorporating 40 CFR 
§§264.37(a) and 264.52(c)). If state or local authorities, other mining 
operations, contractors, or other governmeri'tal agencies decline to enter 
into preparedness and prevention arrangements with the Permittees, the 
Permittees shall document this refusal in the operating record, as required 
by 20.4.1.500 NMAC (incorporating 40 CFR §264.37(b)). 
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2. I 0.5.2. Coordination Agreements 

As spet:ilied in Se.:tion D-6 of Permit Attat:hment D. these arrangements 
shall be either Memoranda of Understanding { MOU) or Mutual Aid 
Agreements (MAA) between the Permittees and the otT-site cooperating 
agencies. and shall include the elements required by 20.4. 1.500 NMAC 
(incorporating 40 CFR §264.37(a)). Copies and descriptions of these 
MOLls and agreements shall be maintained at the facility in the operating 
record. 

2.11. HAZARDS PREVENTION 

The Permittees shall operate the WIPP facility to fully meet each of the requirements of 
20.4.1.900 NMAC (incorporating 40 CFR §270.14( b)( 8) ), to prevent hazards associated 
with unloading operations. prevent runoff from hazardous waste handling areas, prevent 
contamination of water supplies. mitigate the effects of equipment and power failures, 
prevent undue exposure of personnel to hazardous waste, and prevent releases to the 
atmosphere, as specified in Permit Attachments A (General Facility Description and Process 
Information). A I (Container Storage), and A2 (Geologic Repository). 

2.12. CONTINGENCY PLAN 

2.12.1. Implementation of Plan 

The Permittees shall immediately implement the Contingency Plan as specified in Permit 
Attachment D whenever there is a tire, explosion, or release of mixed or hazardous waste or 
hazardous waste constituents which could threaten human health or the environment. as 
required by 20.4.1.500 NMAC (incorporating 40 CFR §264.51(b)). 

2.12.2. Copies of Plan 

The Permittees shall maintain copies of the Contingency Plan and all revisions and 
amendments to the Contingency Plan as required by 20.4.1.500 NMAC (incorporating 40 
CFR §264.53). The Permittees shall provide copies of the current Contingency Plan and all 
revisions to the Contingency Plan through an electronic controlled document distribution 
system or in appropriate controlled-document locations at the facility, and to the Secretary 
and all entities with which the Permittees have emergency MOUs or MAAs, as required by 
20.4.1.500 NMAC (incorporating 40 CFR §264.53(b)). The Permittees shall maintain at 
least one current controlled-document paper copy of the Contingency Plan at the facility in a 
location readily accessible to the Emergency Coordinator specified in Permit Section 2.12.4. 

2.12.3. Amendments to Plan 

The Permittees shall review and immediately amend, if necessary, the Contingency Plan, as 
required by 20.4.1.500 NMAC (incorporating 40 CFR §264.54). 
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An Emergency Coordinator as sp<:cilied in Table D-2 of Permit Attachment D shall be 
avai !able at all times in case of an emergency. The Emergency Coordinator shall be 
thoroughly familiar with the Contingency Plan and shall have the authority to commit the 
resources needed to implement the Contingency Plan. as required by 20.4.1.500 NMAC 
(incorporating 40 CFR §264.55). In the event of an imminent or actual emergency. the 
Emergency Coordinator shall implement the requirements of :?.0.4.1.500 NMAC 
(incorporating 40 CFR §264.56 ). 

2.13. MANIFEST SYSTEM 

The Permittees shall comply with the manifest requirements of 20.4. 1.500 NMAC (incorporating 40 
CFR §§264.71 and 264.72). The Permittees shall not accept for storage or disposal any mixed waste 
from an otT-site source without an accompanying manifest. 

2.14. RECORDKEEPING AND REPORTING 

In addition to the recordkeeping and reporting requirements specified elsewhere in this Permit. the 
Permittees shall comply with the following conditions: 

2.14. I. Operating Record 

The Permittees shall maintain a written operating record at the facility, as required by 
20.4.1.500 NMAC (incorporating 40 CFR §264.73(a)). The written operating record shall 
include all information required under 20.4.1.500 NMAC (incorporating 40 CFR 
§264. 73(b)) subject to the limitations on the storage of classified information as discussed in 
Permit Attachment C. Unless specifically prohibited by this Permit. an electronic record that 
cannot be altered by the user and capable of producing a paper copy shall be deemed to be a 
written record. The Permittees shall maintain the operating record until closure ofthe 
facility. 

2.14.2. Biennial Report 

The Permittees shall submit to the Secretary a biennial report. as required by ::W.4.1.500 
NMAC (incorporating 40 CFR §264.75). 
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PERMIT ATTACHMENTS 

Permit Attachment A (as modi tied from WIPP Hazardous Waste Facility Permit Amended Renewal 
Application. ·•General Facility Description and Process Information··- Chapter A and ·'Jntormation 
for Specific Units- Chapter M} 

Permit Attachment A I (as modi tied from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application. "Container Storage - Appendix M I ) 

Permit Attachment A2 (as modi tied from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application. "Geologic Repository- Appendix M2) 

Permit Attachment B (as moditied from WIPP Hazardous Waste Facility Permit Amended Renewal 
Application. ·'Part A Application''). 

Permit Attachment C (as modified from WIPP Hazardous Waste Facility Permit Amended Renewal 
Application. "Waste Analysis Plan"- Chapter B). 

Permit Attachment Cl (as modified from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application, ''Waste Characterization Sampling Methods"- Appendix Bl). 

Permit Attachment C2 (as modified from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application. ''Statistical Methods Used in Sampling and Analysis"- Appendix 82). 

Permit Attachment C3 (as modified from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application. "Quality Assurance Objectives and Data Validation Techniques for Waste 
Characterization Sampling and Analytical Methods"- Appendix 83). 

Permit Attachment C4 (as modified from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application, "TRU Waste Characterization Using Acceptable Knowledge"- Appendix 
84). 

Permit Attachment C5 (as modified from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application. ·'Quality Assurance Project Plan Requirements"- Appendix 85). 

Permit Attachment C6 (as modified from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application. "Waste Isolation Pilot Plant DOE Audit and Surveillance Program" -
Appendix 86). 

Permit Attachment C7 (as modified from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application, ·'Permittee Level TRU Waste Confirmation Processes"- Appendix 87). 

Permit Attachment D (as modified from WIPP Hazardous Waste Facility Permit Amended Renewal 
Application, "RCRA Contingency Plan" - Chapter F). 

Permit Attachment E (as modified from WIPP Hazardous Waste Facility Permit Amended Renewal 
Application, "Inspection Schedule, Process and Forms" - Chapter D). 
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Permit Attachment F (as modi lied ti·01n WIPP Hazardous Waste Facility Permit Amended Renewal 
Application. "'Personnel Training''- Chapter fl). 

Permit Attachment F l (as modi lied from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application. ''RCRA Hazardous Waste Management Job Titles and Descriptions'·
Appendix HI). 

Permit Attachment F2 (as modilied from WlPP Hazardous Waste Facility Permit Amended 
Renewal Application. ·'Training Course and Qualification Card Outlines"- Appendix H2). 

PERMIT PART 2 
Page2-21 of21 



W;;L"Ic Jsolnhon P1lot Plant 
Haznrdous Waste l,enmt 

N-il'-'t'mht•t< ~4-_···~·)·P·lJm.umrx.i.L..~.~.QJ~ 

PART 1- CiENERAL FACILITY CONDITIONS ........................................................................... I 
2.1. DES ION AND OPERATION OF FACILITY .......................................................... ! 
,., ., WASTE SOL1RC'ES ................................................................................................. 1 

,., ' ~ . .). 

2.2.1. OtT-site Wastes ....................................................................................... 1 
1.1.1. Required Noti !ication to Off-Site Sources ............................................... I 
(iENERAL WASTE ANALYSIS ............................................................................ 1 
1.3.1. 

,., ' ' .... .) . .). 

Waste Analysis Plan ............................................................................... I 
2.3.1.1. Implementation of Requirements ........................................... I 
1.3.1.1. Waste Characterization Sampling and Analytical 

rvrethods ................................................................................ 2 
2.3.1.3. Statistical Methods used in Sampling and Analysis ................ 2 
2.3.1.4. Quality Assurance Objectives ................................................ 2 
2.3.1.5. Acceptable Knowledge .......................................................... 3 
2.3.1.6. Quality Assurance ................................................................. 3 
2.3.1. 7. WIPP Waste Information System (WWIS) Database ............. 3 
Audit and Surveillance Program .............................................................. 3 
2.3.2.1. Requirement to Audit ............................................................ 3 
2.3.2.2. Observation of Audit ............................................................ .4 
2.3.2.3. Final Audit Report ................................................................. 4 
2.3.2.4. Secretary Notification of Approval ....................................... .4 
Treatment, Storage, and Disposal Facility Waste Acceptance 
Criteria (TSDF-WAC) ........................................................................... 4 
2.3.3.\. Liquid .................................................................................... 4 
2.3.3.2. Pyrophoric Materials ............................................................. 5 
2.3.3.3. Non-mixed Hazardous Wastes .. ~ ............................................ 5 
2.3.3.4. Chemical Incompatibility ...................................................... 5 
2.3.3.5. Explosives and Compressed Gases ........................................ 5 
2.3.3.6. PCBWaste ............................................................................ 5 
2.3.3.7. 
2.3.3.8. 

Ignitable, Corrosive, and Reactive Wastes ............................. 5 
Excluded Waste ..................................................................... 5 

2.3.3.9. Unconfirmed Waste ............................................................... 6 
2.3.3.10. Waste Stream Profiles ............................................................ 6 

2.3.4. Permitted TRU Mixed Wastes ................................................................. 6 
2.3.5. Derived Waste ...................................................................................... 11 

2.4. WASTE MINIMIZATION PROGRAM ................................................................. 11 
2.5. DUST SUPPRESSION .......................................................................................... 12 
2.6. SECURITY ............................................................................................................ 12 

2.6.1. 24-Hour Surveillance System ................................................................ 12 
2.6.2. Barrier .................................................................................................. 12 
2.6.3. Means to Control Entry ..................................................................... 12-H 
2.6.4. Warning Signs ...................................................................................... 13 

2.7. GENERAL INSPECTION REQUIREMENTS ...................................................... 13 
2. 7 .1. Inspection Schedule .............................................................................. 13 
2.7.2. Inspection Log Forms ........................................................................... 13 
2.7.3. Inspection Frequency ............................................................................ 13 

PERMIT PART 2 

1021 



\Va.">lc lsolnt10n Pdot Plnnr 
Hazardous Waste l,enmt 
i'Jt~.,.emht'r-· HI; ··-~(~1·'-),!.:Jil.!!i.Jtl. ~ !.~,).!U.~: 

2. 7 .4. Inspection Remediation ......................................................................... 14 
2.7.5. Inspection Records ................................................................................ 14 

2.8. PERSONNEL TRAJNING ..................................................................................... l4 
2.8.1. Personnel Training Content.. ................................................................. 14 
2.8.2. Personnel Training Requirements .......................................................... 14 
2.8.3. Personnel Training Records .................................................................. 14 

2.9. GENERAL REQUIREMENTS FOR HANDLING IGNITABLE. 
CORROSIVE. REACTIVE. OR INCOMPATIBLE WASTES ........................... 15-1-.J. 

2.10. PREPAREDNESS AND PREVENTION ............................................................... 15 
2.1 0.1. Required Equipment ............................................................................. 15 

2.!0.1. I. Internal Communications ..................................................... 15 
2.1 0.1.2. External Communications .................................................... 15 
2.10.1.3. Emergency Equipment... ...................................................... 15 
2.10.1 .4. Water for Fire Control ......................................................... 15 
2.1 0.1.5. Electrical Backup ................................................................ 16 

2.1 0.2. Testing and Maintenance of Equipment ................................................ 17 
2.1 0.3. Access to Communications or Alarm System ........................................ 17 
2.1 0.4. Required Aisle Space ............................................................................ 17 
2.10.5. Arrangements with Local Authorities .................................................... 17 

2.1 0.5.1. Parties to Arrangements ....................................................... 17 
2.10.5.2. Coordination Agreements ................................................ il_++ 

2.11. HAZARDS PREVENTION ................................................................................... 18 
2.12. CONTINGENCY PLAN ........................................................................................ 18 

2.12.1. lmplementationofPian ......................................................................... l8 
2.12.2. Copies ofPlan ....................................................................................... 18 
2.12.3. Amendments to Plan ............................................................................. 18 
2.12.4. Emergency Coordinator .................................................................... 1.2+& 

2.13. MANIFEST SYSTE!vl ........................................................................................... 19 
2.14. RECORDKEEPING AND REPORTING ............................................................... 19 

2.14.1. Operating Record .................................................................................. l9 
2.14.2. Biennial Report ..................................................................................... 19 

PERMIT PART 2 



Waste Isolation Pilot Plant 
Hazardous Waste Pennit 

N<l'it!IHh~r-2, ·2iHI·hm~I!ICt) J ... ?i.JJ:! 

PART 4 - GEOLOGIC REPOSITORY DISPOSAL 

4.1. DESIGNATED DISPOSAL UNITS 

This Part authorizes the management and disposal of contact-handled (CH) and remote-handled 
(RH) transuranic (TRU) mixed waste containers in the Underground Hazardous Waste Disposal 
Units (Underground HWDUs) identified herein. Specific facility and process information for the 
management and disposal ofCH and RH TRU mixed waste in the Underground HWDUs is 
incorporated in Permit Attachment A2 (Geologic Repository). 

4.1.1. Underground Hazardous Waste Disposal Units 

The Underground HWDUs are located at the WIPP facility approximately 2150 feet (665 
meters) below the ground surface within the Salado formation. An Underground HWDU is a 
single excavated panel, consisting of seven rooms and two access drifts, designated for 
disposal of TRU mixed waste containers. 

The Permittees may dispose TRU mixed waste in the Underground HWDUs, provided the 
Permittees comply with the following conditions: 

4.1.1.1. Disposal Containers 

The Permittees shall dispose TRU mixed waste in containers specified in 
Permit Section 4.3.1. 

4.1.1.2. Disposal Locations and Quantities 

The Permittees shall dispose TRU mixed waste containers in eight 
Underground HWDUs, as specified in Table 4.1.1 below and depicted in 
Permit Attachment A2, Figure A2-l. The Permittees may dispose 
quantities ofTRU mixed waste containers in these locations not to exceed 
the maximum capacities specified in Table 4.1.1 below. The Permittees 
may increase these capacities subject to the following conditions: 

1. The Permittees may submit a Class 1 permit modification 
requiring prior approval of the Secretary in accordance with 
20.4.1.900 NMAC (incorporating 40 CFR §270.42(a)) to increase 
the CH TRU mixed waste capacity by 35,300 ft3 (1 ,000 m3

) or 
less, and the RH TRU mixed waste capacities in Panels 5 and 6 to 
a maximum of22,950 ft3 (650 m\ 

At least 15 calendar days before submittal to NMED, the 
Permittees shall post a link to the Class 1 permit modification on 
the WIPP Home Page and inform those on the e-mail notification 
list. 
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Description 1 

Panel 1 

Panel2 

Panel 3 

Panel4 

Panel 5 

Panel6 

Panel 7 

Panel8 

Total 

11. Notwithstanding Permit Section 4.1.1.2.i, any Underground 
HWDU CH TRU waste capacity may be increased by up to 25 
percent of the total maximum capacity in Table ±,_Ll by 
submitting a Class 2 permit modification request in accordance 
with 20.4.1.900 NMAC (incorporating 40 CFR §270.42(b)). 

Table 4.1.1- Underground HWDUs 

Maximum Container Final Waste 
Waste Type Capacity2 Equivalent Volume 

CHTRU 636,000ft3 370 800 ft3 

( 18,000 m3
) ( lO,soo m3

) 

CHTRU 636 000 ft3 635,600 ft,3 

(18,000 m3
) (17,998 m~) 

CHTRU 662 150 ft3 603,600 ft: 
(18:750 m3

) (17,092 m~) 

CHTRU 662 150 ft3 503,500 ft3 

(18,750 m3
) (14,258 m3

) 

RHTRU 12,570 ft3 400RHTRU 6,200 ft3 

(356m3
) Canisters (176m3

) 

CHTRU 662 150 ft3 562,5oo te 
(18,750 m3

) (15,927m3
) 

RHTRU 15,720 ft3 500 RHTRU 8 300 ft3 

' (445m3
) Canisters (235m3

) 

CHTRU 662,150 ft3 

(18,750 m3
) 

RHTRU 18,860 ft3 600 RH TRU 
(534m3

) Canisters 

CHTRU 662,150 ft! 
(18,750 m~) 

RHTRU 22,950 ft3 730 RHTRU 
(650m3

) Canisters 

CHTRU 662,15o fe 
(18,750 m3

) 

RHTRU 22,9so fe 730RHTRU 
(650m3

) Canisters 

CHTRU 5,244,900 re 
(148,500 m3

) 

RHTRU 93,050 re 2960RHTRU 
(2,635 m3

) Canisters 
1 The area of each panel is approximately 124,150 ft2 (11,533 m2). 
2 ''Maximum Capacity" is the maximum volume ofTRU mixed waste that may be emplaced in each panel. The maximum repository 
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capac1ty of "6.2 million cubic ted of transuranic waste·· is specilicd in the W!PP Land Withdrawal Act (Pub. L I 02-579. as amended) 

4.2. PERMITTED AND PROHIBITED WASTE IDENTIFICATION 

4.2.1. Permitted Waste 

The Permittees may dispose TRU mixed waste in the Underground HWDUs, provided the 
Permittees comply with the following conditions: 

4.2.1.1. 

4.2.1.2. 

4.2.1.3. 

Waste Analvsis Plan 

The TRU mixed waste shall be characterized to comply with the waste 
analysis plan specified in Permit Section 2.3.1. 

TSDF Waste Acceptance Criteria 

The TRU mixed waste shall comply with the treatment, storage, and 
disposal facility (TSDF) waste acceptance criteria specified in Permit 
Section 2.3 .3. 

Hazardous Waste Numbers 

The TRU mixed waste shall contain only hazardous waste numbers 
specified in Permit Section 2.3.4. 

Derived waste may be disposed in the Underground HWDUs as specified in Permit Section 
2.3.5. 

4.2.2. Prohibited Waste 

4.2.2.1. 

4.2.2.2. 

General Prohibition 

The Permittees shall not dispose any TRU mixed waste that fails to 
comply with Permit Section 4.2.1. 

Specific Prohibition 

After this Permit becomes effective, the Permittees shall not dispose non
mixed TRU waste in any Underground HWDU unless such waste is 
characterized in accordance with the requirements of the W AP specified 
in Permit Section 2.3.1. The Permittees shall not dispose TRU mixed 
waste in any Underground HWDU if the Underground HWDU contains 
non-mixed TRU waste which was disposed of after this Permit became 
effective and was not characterized in accordance with the requirements 
ofthe WAP. 
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4.3. DISPOSAL CONTAINERS 

4.3. L Acceptable Disposal Containers 

The Permittees shall use containers that comply with the requirements for U.S. Department 
of Transportation shipping container regulations ( 49 CFR § 1 73 - Shippers - General 
Requirements for Shipment and Packaging, and 49 CFR § 178 - Specifications tor 
Packaging) tor disposal ofTRU mixed waste at WIPP. The Permittees are prohibited trom 
disposing TRU mixed waste in any container not specified in Permit Attachment A 1 
(Container Storage), Section Al-lb, as set forth below: 

4.3.1.1. Standard 55-gallon (208-liter) Drum 

Standard 55-gallon drums are configured as a 7-pack or as an individual 
unit. 

4.3.1.2. Standard Waste Box (SWB) 

An SWB is configured as an individual unit. 

4.3.1.3. Ten-drum Overpack (TDOP) 

A TDOP is configured as an individual unit. 

4.3.1.4. 85-gallon (322-liter) Drum 

85-gallon drums are configured as a 4-pack or as an individual unit. 

4.3.1.5. 100 gallon (379-liter) Drum 

1 00-gallon drums are configured as a 3-pack or as an individual unit. 

4.3 .1.6. RH TRU Canister 

An RH TRU canister is configured as an individual unit. 

4.3.1.7. Standard Large Box 2 (SLB2) 

An SLB2 is configured as an individual unit. 

4.3 .2. Condition of Containers 

If a container holding TRU mixed waste is not in good condition (e.g., severe rusting, 
apparent structural defects) or if it begins to leak prior to disposal in an Underground 
HWDU, the Permittees shall manage the TRU mixed waste containers specified in Permit 
Section 4.3.1 as specified in Permit Attachment A1 and in compliance with 20.4.1.500 
NMAC (incorporating 40 CFR §264.171 ). 
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The Permittees shall limit releases to the air of volatile organic compound waste constituents 
(VOCs) as specified by the following conditions, as required by 20.4.1.500 NMAC (incorporating 
40 CFR §264.60l(c)): 

4.4.1. Room-Based Limits 

The measured concentration ofVOCs in any open (active) room and in each closed room in 
active panels within an Underground HWDU shall not exceed the limits specified in Table 
4.4.1 below: 

Table 4.4.1- VOC Room-Based Limits 

VOC Room-Based Concentration Limit 
Compound (PPMV) 

Carbon Tetrachloride 9625 

Chlorobenzene 13000 

Chloroform 9930 

1, 1-Dichloroethene 5490 

1 ,2-Dichloroethane 2400 

Methylene Chloride 100000 

1,1 ,2,2-Tetrachloroethane 2960 

Toluene 11000 

1,1, 1-Trichloroethane 33700 

There are no maximum concentration limits for other VOCs. 

4.4.2. Determination ofVOC Room-Based Limits 

The Permittees shall confirm the VOC concentration and emission rate limits identified in 
Permit Section 4.4.1 using the VOC Monitoring Plan specified in Permit Attachment N 
(Volatile Organic Compound Monitoring Plan). The Permittees shall conduct monitoring of 
VOCs as specified in Permit Sections 4.6.2 and 4.6.3. 

4.4.3. Ongoing Disposal Room VOC Monitoring in Panels 3 Through 8 

The Permittees shall continue disposal room VOC monitoring in Room 1 of Panels 3 
through 8 after completion of waste emplacement until final panel closure unless the 
explosion-isolation wall specified in Permit Attachment G 1 (Detailed Design Report for an 
Operation Phase Panel Closure System) is installed in the panel. 
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4.5. DESIGN, CONSTRUCTION, AND OPERATION REQUIREMENTS 

The Permittees shall design, construct and operate the Underground HWDUs as specified by the 
following conditions and as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.60 I): 

4.5.1. Repository Design 

The Permittees shall construct each Underground HWDU in confonnance with the 
requirements specified in Permit Attachment A2 and Permit Attachment A3 (Drawing 
Number 51-W-214-W, "Underground Facilities Typical Disposal Panel"). 

4.5.2. Repository Construction 

4.5.2.1. Construction Requirements 

Subject to Permit Section 4.5.1, the Permittees may excavate the 
following Underground HWDUs, as depicted in Permit Attachment A2, 
Figure A2-l, "Repository Horizon", and specified in Section A2-2a(3), 
"Subsurface Structures (Underground Hazardous Waste Disposal Units 
(HWDUs))": 

• Panel 10 (Disposal area access drift)· 

• Panel2 

• Panel 9 (Disposal area access drift) 

• Panel3 

• Panel4 

• PanelS 

• Panel6 

• Panel 7 

• Panel 8 

Prior to disposal of TRU mixed waste in a newly constructed 
Underground HWDU, the Permittees shall comply with the certification 
requirements specified in Permit Section 1. 7 .11.2. 

4.5.2.2. Notification Requirements 

At least 30 calendar days prior to the projected start date of excavation of 
each Underground HWDU, the Permittees shall provide written 
notification to the Secretary stating the projected start date of excavation, 
along with supporting rationale (e.g., projected waste receipt rate, etc.). 
The Permittees shall post a link to the notification transmittal letter on the 
WIPP Home Page and inform those on the e-mail notification list as 
specified in Permit Section 1.11. 
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Prior to disposal ofTRU mixed waste in a newly constructed Underground HWDU, the 
Permittees shall comply with the certification requirements specitied in Permit Section 
1.5.11. 

4.5.3. Repository Operation 

4.5.3.1. 

4.5.3.2. 

Underground Traffic Flow 

The Permittees shall restrict and separate the ventilation and traffic f1ow 
areas in the underground TRU mixed waste handling and disposal areas 
from the ventilation and traffic f1ow areas for mining and construction 
equipment except that during waste transport in W-30, ventilation need 
not be separated north of S-1600. 

The Permittees shall designate routes for the traffic f1ow of TRU mixed 
waste handling equipment and construction equipment as required by 
Permit Attachment A4 (Traffic Patterns), Section A4-4, "Underground 
Traffic." These routes will be recorded on a mine map that is posted in a 
location where persons entering the underground can read it. Whenever 
the routes are changed, the map will be updated. Maps will be available in 
facility files until facility closure. 

Ventilation 

The Permittees shall maintain a minimum running annual average mine 
ventilation exhaust rate of 260,000 standard ft3 /min and a minimum 
active room ventilation rate of35,000 standard ft3/min when workers are 
present in an active room adjacent to a filled room or in Room 7 when it 
is an active room the room, as specified in Permit Attachment A2, 
Section A2-2a(3 ), "Subsurface Structures (Underground Ventilation 
System Description)" and as required by 20.4.1.500 NMAC 
(incorporating 40 CFR §264.601(c)). 

4.5.3.3. Ventilation Barriers 

The Permittees shall construct ventilation barricades in active 
Underground HWDUs to restrict the f1ow of mine ventilation air through 
full disposal rooms, as specified in Permit Attachment A2, Section A2-
2a(3 ), "Subsurface Structures (Underground Ventilation System 
Description)" and as required by 20.4.1.500 NMAC (incorporating 40 
CFR §264.601(c)). 

4.6. MAINTENANCE AND MONITORING REQUIREMENTS 

The Permittees shall maintain and monitor the Underground HWDUs as specified by the following 
conditions and as required by 20.4.1.500 NMAC (incorporating 40 CFR §§264.601 and 264.602): 
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4.6.1. Geomechanical Monitoring 

4.6.1.1. 

4.6.1.2. 

Implementation of Geomechanical Monitoring Program 

The Permittees shall implement a geomechanical monitoring program in 
each Underground HWDU as specitied in Permit Attachment A2, Section 
A2-5b(2), "Geomechanical Monitoring" and as required by 20.4.1.500 
NMAC (incorporating 40 CFR §264.602). 

Reporting Requirements 

The Permittees shall submit to the Secretary an annual report in October 
evaluating the geomechanical monitoring program and shall include 
geomechanical data collected from each Underground HWDU during the 
previous year, as specified in Permit Attachment A2, Section A2-5b(2), 
''Geomechanical Monitoring", and shall also include a map showing the 
current status of HWDU mining. The Permittees shall also submit at that 
time an annual certification by a registered professional engineer 
certifying the stability of any explosion-isolation walls. The Permittees 
shall post a link to the geomechanical monitoring report transmittal letter 
on the WIPP Home Page and inform those on the e-mail notification list 
as specified in Permit Section 1.11. 

4.6.1.3. Notification of Adverse Conditions 

When evaluation of the geomechanical monitoring system data identifies 
a trend towards unstable conditions which requires a decision whether to 
terminate waste disposal activities in any Underground HWDU, the 
Permittees shall provide the Secretary with the same report provided to 
the WIPP Operations Manager within seven calendar days of its issuance, 
as specified in Permit Attachment A2, Section A2-5b(2)(a), "Description 
of the Geomechanical Monitoring System". The Permittees shall post a 
link to the adverse condition notice transmittal letter on the WIPP Home 
Page and inform those on the e-mail notification list as specified in 
Permit Section 1.11. 

4.6.2. Repository Volatile Organic Compound Monitoring 

4.6.2.1. Implementation ofRepository VOC Monitoring 

The Permittees shall implement repository VOC monitoring as specified 
in Permit Attachment N (Volatile Organic Compound Monitoring Plan) 
and as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.602 
and §264.601(c)). The Permittees shall implement repository VOC 
monitoring until the certified closure of all Underground HWDUs. 
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The Permittees shall report to the Secretary semi-annually in April and 
October the data and analysis of the VOC Monitoring Plan. 

Notification Requirements 

The Permittees shall notify the Secretary in writing, within seven calendar 
days of obtaining validated analytical results, whenever the concentration 
of any VOC specified in Table 4.4.1 exceeds the concentration of concern 
specified in Table 4.6.2.3 below. 

The Permittees shall notify the Secretary in writing, within seven calendar 
days of obtaining validated analytical results, whenever the running 
annual average concentration (calculated after each sampling event) for 
any VOC specified in Table 4.4.1 exceeds the concentration of concern 
specified in Table 4.6.2.3 below. 

The Permittees shall post a link to any exceedance notice transmittal letter 
on the WIPP Home Page and inform those on the e-mail notification list 
as specified in Permit Section 1.11. 

Table 4.6.2.3 - VOC Concentrations of Concern 

Drift E-300 Concentration 

Compound uglm3 ppbv 

Carbon Tetrachloride 6040 960 

Chlorobenzene 1015 220 

Chloroform 890 180 

1, 1-Dichloroethene 410 100 

1 ,2-Dichloroethane 175 45 

Methylene Chloride 6700 1930 

1, 1 ,2,2-Tetrachloroethane 350 50 

Toluene 715 190 

1,1, 1-Trichloroethane 3200 590 

4.6.2.4. Remedial Action 

If the running annual average concentration for a VOC specified in Table 
4.4.1 exceeds the concentration of concern specified in Table 4.6.2.3, the 
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Pennittees shall cease disposal in the active CH disposal room and install 
ventilation barriers as specified in Permit Section 4.5.3.3. 

If the running annual average concentration for a VOC specified in Table 
4.4.1 exceeds the concentration of concern specified in Table 4.6.2.3 for 
six consecutive months, the Permittees shall close the afTected 
Underground HWDU as specified in Permit Section 4.9.1. 

For any remedial action taken under this Permit Section, the Permittees 
shall submit to the Secretary written quarterly status reports, beginning 30 
calendar days after the Permittees submit the initial notification in Permit 
Section 4.6.2.3 which resulted in the remedial action. The quarterly status 
report shall analyze the cause of exceedance, describe the implementation 
and results of the remedial action, and describe measures taken to prevent 
future exceedances. The Permittees shall submit such reports until the 
Secretary determines the remedial action has been completed in 
accordance with all applicable requirements of this Permit. 

4.6.3. Disposal Room Volatile Organic Compound Monitoring 

4.6.3.1. Implementation of Disposal Room VOC Monitoring 

The Permittees shall implement disposal room VOC monitoring as 
specified in Permit Attachment N and as required by 20.4.1.500 NMAC 
(incorporating 40 CFR §264.602 and §264.601(c)). 

4.6.3.2. Notification Requirements 

The Permittees shall notify the Secretary in writing, within seven calendar 
days of obtaining validated analytical results, whenever the concentration 
of any VOC specified in Table 4.4.1 in any closed room in an active 
panel or in the immediately adjacent closed room exceeds the action 
levels specified in Table 4.6.3.2 below. The Permittees shall post a link to 
the exceedance notice transmittal letter on the WIPP Home Page and 
inform those on the e-mail notification list as specified in Permit Section 
1.11. 
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Table 4.6.3.2 - Action Levels for Disposal Room Monitoring 
f--

95l% Action Level for 
50% Action Level for VOC Constituents of 
VOC Constituents of Concern in Active Open 

Concern in Any or Immediately Adjacent 
Compound Closed Room, ppmv Closed Room, ppmv 

Carbon Tetrachloride 4,813 9,145 

Chlorobenzene 6,500 12,350 

Chloroform 4,965 9,433 

1, 1-Dichloroethene 2,745 5,215 

1 ,2-Dichloroethane 1,200 2,280 

Methylene Chloride 50,000 95,000 

1,1 ,2,2-Tetrachloroethane 1,480 2,812 

Toluene 5,500 10,450 

1,1, 1-Trichloroethane 16,850 32,015 

4.6.3.3. Remedial Action 

Upon receiving validated analytical results that indicate one or more of 
the VOCs specified in Table 4.4.1 in any of the closed rooms in an active 
panel has reached the "50% Action Level" in Table 4.6.3.2, the sampling 
frequency for such closed rooms will increase to once per week. The once 
per week sampling will continue either until the concentrations in the 
closed room(s) fall below the "50% Action Level" in Table 4.6.3.2, or 
until closure of Room 1 of the panel, whichever occurs first. If one or 
more of the VOCs in Table 4.4.1 in the active open room or immediately 
adjacent closed room reaches the "95% Action Level" in Table 4.6.3.2, 
another sample will be taken to confirm the existence of such a condition. 
If the second sample confirms that one or more ofVOCs in the 
immediately adjacent closed room have reached the "95% Action Level" 
in Table 4.6.3.2, the active open room will be abandoned, ventilation 
barriers will be installed as specified in Permit Section 4.5.3.3, waste 
emplacement will proceed in the next open room, and monitoring of the 
subject closed room will continue at a frequency of once per week until 
commencement of panel closure. 
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4.6.4. Mine Ventilation Rate Monitoring 

4.6.4.1. 

4.6.4.2. 

Implementation of Mine Ventilation Rate Monitoring Plan 

The Permittees shal1 implement the Mine Ventilation Rate Monitoring 
Plan specified in Permit Attachment 0 (WlPP Mine Ventilation Rate 
Monitoring Plan) until the certified closure of all Underground HWDUs 
and as required by 20.4. 1.500 NMAC (incorporating 40 CFR §264.602 
and §264.60l(c)). 

Reporting Requirements 

The Pem1ittees shall report to the Secretary annually in October the 
results of the data and analysis of the Mine Ventilation Rate Monitoring 
Plan. 

4.6.4.3. Notification Requirements 

The Permittees shall calculate the running annual average mine 
ventilation exhaust rate on a monthly basis. In addition, the Permittees 
shall evaluate compliance with the minimum active room ventilation rate 
specified in Permit Section 4.5.3.2 on a monthly basis. \Vhenever the 
evaluation of the mine ventilation monitoring program data identifies that 
the ventilation rates specified in Permit Section 4.5 .3 .2 have not been 
achieved, tThe Permittees shall notifY report to the Secretary in 'tvriting 
'.vithin seven calendar days.the annual report specified in Permit Section 
4.6.2.2 whenever the evaluation of the mine ventilation monitoring 
program data identifies that the ventilation rates specified in the Permit 
Section 4.5 .3 .2 have not been achieved. 

4.6.5. Hydrogen and Methane Monitoring 

4.6.5.1. Implementation of Hydrogen and Methane Monitoring 

4.6.5.2. 

The Permittees shall implement the Hydrogen and Methane Monitoring 
Plan specified in Permit Attachment Nl (Hydrogen and Methane 
Monitoring Plan). 

Reporting Requirements 

The Permittees shall report to the Secretary semi-annually in April and 
October the data and analysis of the Hydrogen and Methane Monitoring 
Plan. 
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4.6.5.3. Notification Requirements 

The Permittees shall notify the Secretary in writing, within seven calendar 
days of obtaining validated analytical results, whenever the concentration 
of hydrogen or methane in a tilled panel exceeds the action levels 
specified in Table 4.6.5.3 below. 

The Permittees shall post a link to the notification letter on the WIPP 
Home Page and inform those on the e-mail notification list as specified in 
Permit Section 1.11. 

Table 4.6.5.3 - Action Levels for Hydrogen and Methane Monitoring 

Compound Action Levell Action Level 2 

Hydrogen 4,000 ppm 8,000 ppm 

Methane 5,000 ppm 10,000 ppm 

4.6.5.4. Remedial Action 

4.6.5.5. 

Upon receiving validated analytical results that indicate at least one 
compound exceeded ''Action Levell" in Table 4.6.5.3, the sampling 
frequency in that filled panel will increase to once per week. Upon 
receiving validated analytical results that indicate at least one compound 
exceeded "Action Level 2" in Table 4.6.5.3 in two consecutive weekly 
samples, the Permittees shall install in that panel the explosion-isolation 
wall specified in Permit Attachment G 1. 

Sampling Line Loss 

The Permittees shall notify the Secretary in writing within seven calendar 
days of the discovery ofloss of sampling line(s). The Permittees shall 
evaluate any loss of sampling lines as described in Permit Attachment 
Nl, Section N1-5b, "Sample Tubing", and shall notify the Secretary in 
writing within seven calendar days the results of such evaluation. The 
Permittees shall also post a link to such notification letters on the WIPP 
Home Page and inform those on the e-mail notification list as specified in 
Permit Section 1.11 

4. 7. INSPECTION SCHEDULES AND PROCEDURES 

The Permittees shall inspect the Underground HWDUs at least weekly, as specified in Permit 
Attachment E (Inspection Schedule, Process and Forms), Tables E-1 and E-la, and as required by 
20.4.1.500 NMAC (incorporating 40 CFR §264.15). The Permittees shall perform these inspections 
to detect malfunctions, signs of deterioration, operator errors, discharges, or any other factors which 
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have caused or may cause a release of hazardous wastes or hazardous waste constituents to the 
environment or which may compromise the ability of any Underground 1-IWDU to comply with the 
environmental performance standards in 20.4.1.500 NMAC (incorporating 40 CFR §264.60 I), 

4.8. RECORDKEEPING 

4.8.1. Underground HWDU Location Map 

The Permittees shall maintain, in the operating record, a map containing the exact location 
and dimensions of each Underground HWDU with respect to permanently surveyed 
benchmarks. 

4.8.2. Disposal Waste Type and Location 

The Permittees shall maintain, in the operating record, a record identifying the types and 
quantities ofTRU mixed waste in each Underground HWDU and the disposal location of 
each container or container assembly (e.g., a 7-pack of standard 55-gallons drums) within 
each Underground HWDU, using the following fields from the WWIS data dictionary: 

l. Panel Number 
2. Room Number or Drift Number 
3. Row Number (for CH TRU mixed waste) or Borehole Number (for RH TRU 

mixed waste) 
4. Column Number (for CH TRU mixed waste) 
:5. Column Height (for CH TRU mixed waste) 
6. Container Type Code 
7. Container Identification Number 
8. Manifest Document Number 
9. Disposal Date 

The Permittees shall also maintain, in the operating record, a map or diagram depicting the 
location and quantity of each waste. The map or diagram shall include a cross reference to 
specific manifest document numbers, if the waste was accompanied by a manifest, as 
required by 20.4.1.500 NMAC (incorporating 40 CFR §264.73(b)(2)). 

4.8.3. Ventilation Rates 

The Permittees shall maintain, in the operating record, a record identifying any non
conformance to the ventilation rates specified in Permit Section 4.5.3.2. 
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INSPECTION SCHEDULE, PROCESS AND FORMS 

3 Introduction 

4 This Permit Attachment describes the facility inspections (including container inspections) that 
5 are conducted to detect malfunctions, deterioration, operator errors, and discharges that may 
s cause or lead to releases of hazardous waste or hazardous waste constituents to the 

environment or that could be a threat to human health. 

a E-1 Inspection Schedule 

9 Equipment instrumental in preventing, detecting, or responding to environmental or human 
10 health hazards, such as monitoring equipment, safety and emergency equipment, security 
11 devices, and operating or structural equipment are inspected. The equipment will be inspected 
12 for malfunctions, deterioration, potential for operator errors, and discharges which could lead to 
13 a release of hazardous waste constituents to the environment or pose a threat to human health. 

14 The WIPP facility has developed and will maintain a series of written procedures that include all 
1s the detailed inspection procedures and forms necessary to comply with 20.4.1.500 NMAC 
16 (incorporating 40 CFR §264.15(b)), during the Disposal Phase. Tables E-1 and E-1a list each 
17 item or system requiring inspection under these regulations, the inspection frequency, the 
~ organization responsible for the inspection, the applicable inspection procedure, and what to 

look for during the inspection. 20.4.1.500 NMAC (incorporating 40 CFR §§264.15(b), 264.174, 
20 and 264.602) list requirements that are applicable to the WIPP facility. 

21 Operational procedures detailing the inspections required under 20.4.1. 500 NMAC 
22 (incorporating 40 CFR §§264.15(a) and (b)), are maintained in electronic format on the WIPP 
23 computer network, in the Operating Record and, as appropriate, in controlled document 
24 locations at the WIPP facility. Frequency of inspections is discussed in detail in Section E-1a(2). 
25 Inspections are conducted often enough to identify problems in time to correct them before they 
2s pose a threat to human health or the environment and are based on regulatory requirements. 
27 The operational procedures assign responsibility for conducting the inspection, the frequency of 
28 each inspection, the types of problems to be watched for, what to do if items fail inspection, 
29 directions on record keeping, and inspector signature, date, and time. The operational 
30 procedures are maintained at the WIPP facility. Tables E-1 and E-1a summarize inspections, 
31 frequencies, responsible organizations, personnel making the inspection {by job title), and the 
32 types of anticipated problems as well as the references for the operational procedures. 
33 Inspection records are maintained at the WIPP site for three years. Beginning with the effective 
34 date of this Permit, records that are over the three year retention period are either maintained' at 
35 the WIPP site or transferred to the WIPP Records Archive located in Carlsbad, NM until closure. 
36 The records maintained at the WIPP Records Archive are stored in facilities that are 
37 temperature and humidity controlled especially for the long term storage of records and readily 
38 retrievable and available for inspection. 

39 Waste handling equipment and area inspections are typically controlled through established 
40 procedures and the results are recorded in logbooks or on data sheets. Operators are trained to 
41 consult the logbook to identify the status of any piece of waste handling equipment prior to its 
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use. Once a piece of equipment is identified to be operable, a preoperational inspection is 
initiated in accordance with the appropriate inspection procedure in Tables E-1, E-1 a, or in 

J operational procedures. Inspection results as described below are entered in the applicable 
4 logbook. 

5 Inspections include identifying malfunctions or deteriorating equipment and structures. 
s Inspection results and data, including deficiencies, discrepancies, or needed repairs are 

recorded. A negative inspection result does not necessarily lead to a repair. A deficiency, such 
8 as low fluid level, may be corrected by the inspector immediately. A discrepancy, such as an 
g increasing trend of a data point, may necessitate additional inspection prior to the next 

10 scheduled frequency. The actions taken (corrected, additional inspection, or Action Request 
11 (AR) for repair submitted) are recorded on the inspection form, the WIPP automated 
12 Maintenance Management tracking program (CHAMPS) work order sheet, or the equipment 
13 logbook, whichever is applicable. 

14 Items that are operational with restrictions are tagged with those restrictions. Items that are not 
15 operational are tagged and locked to prevent their use. Tagged and locked items are listed on 
1s the Tagout/Lockout Index. Once a scheduled repair or replacement is accomplished in 
17 accordance with the work authorization procedures, the tag or lock is removed from the item in 
18 accordance with the equipment tagoutllockout procedures. Normally, the individual inspecting 
19 the equipment/system is not qualified to make repairs and consequently, prepares an AR if 
20 repairs are needed. The AR is tracked by the CHAMPS system through the work control 
21 process. When parts are received and work instructions are completed, the work order can be 
22 scheduled on the Plan of the Day (POD). The POD is held daily to ensure facility configuration 
23 can support scheduled work items and to allocate and coordinate the resources necessary to 
24 complete the items. 

25 Work orders are released for work by the responsible organization. When repairs are complete 
26 the responsible organization tests the equipment to ensure the repairs corrected the problem, 
27 then closes out the work order, to return the equipment to an operational status for normal 
2s operations to resume. Implementation of these procedures constitutes compliance with 
29 20.4.1.500 NMAC (incorporating 40 CFR §264.15(c)). 

3o Requirements of 20.4. 1.500 NMAC (incorporating 40 CFR §264.15(d)), are met by the 
31 inspections for each item or system included in Tables E-1 and E-1a. Beginning with the 
32 effective date of this Permit, the results of the inspections are maintained in the operating record 
33 for three years and are then transferred to the WIPP Records Archive where they are 
34 maintained until closure. The inspection logs or summary records include the date and time of 
35 inspection, the name of the inspector, a notation of the observations made, and the date and 
36 nature of any repairs or other remedial actions. Major pieces of waste handling equipment are 
37 inspected using proceduralized inspections. Current copies of inspection forms are maintained 
36 in the Operating Record. Non-administrative changes (i.e., changes that affect the frequency or 
39 content of inspections) to inspection forms must be submitted to the NMED in accordance with 
40 the appropriate portions of 20 NMAC 4.1.900 (incorporating 40 CFR §270.42). The status of 
41 these pieces of equipment is maintained in an equipment logbook that is separate from the 
42 checklist. The logbook contains information regarding the condition of the equipment. 
43 Equipment operators are required, by the inspection checklist, to consult the logbook as the first 
44 activity in the inspection procedure. This logbook is maintained in the operating record. CH 
45 transuranic (TRU) mixed waste equipment that is controlled by a logbook includes the waste 
46 handling forklifts, all waste handling cranes, the adjustable center of gravity lift fixture, the CH 
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TRU underground transporter, the facility transfer vehicle, the trailer jockey, and the push--pull 
attachment. RH TRU mixed waste equipment that is controlled by a logbook includes the 

3 140/25-ton RH Bay overhead bridge crane, cask transfer cars, 25-ton cask unloading room 
4 crane, transfer cell shuttle car, RH Bay cask lifting yoke, facility grapple, 6.2- ton overhead hoist, 
5 facility cask rotating device, hot cell overhead powered manipulator, 15-ton hot cell crane, 
s facility cask transfer car, 41-ton forklift, facility cask, and horizontal emplacement anG-fetl:feval 

equipment. Inspections of the Cask Unloading Room, Hot Cell, Transfer Cell, Facility Cask 
s Loading Room, RH Bay and radiation monitoring equipment will be recorded on data sheets. In 
9 addition to the inspections listed in Tables E-1 and E-1a, many pieces of equipment are subject 

10 to regular preventive maintenance. This includes more in-depth inspections of mechanical 
11 systems, load testing of lifting systems, calibration of measurement equipment and other actions 
12 as recommended by the equipment manufacturer or as required by DOE Orders. These 
13 preventive maintenance activities along with the inspections in Tables E-1 and E-1a make 
14 mechanical failure of waste handling equipment unlikely. The WIPP Safety Analysis Report 
15 (DOE, 1999) and the WIPP Remote-Handled Waste Preliminary Safety Analysis Report (RH 
16 PSAR) (DOE, 2000) contain the results of a systematic analysis of waste handling equipment 
17 and the hazards associated with potential mechanical failures. Equipment subject to failures that 
18 cannot practically be mitigated is retained for analysis and is the basis for contingency planning. 
19 The inspection procedures maintained in the Operating Record for operational and preventive 
20 maintenance are implemented to assure the equipment is maintained. An example equipment 
21 inspection checklist and a typical logbook form are shown as Figures E-1 and E-2. Actual 
22 checklists or forms are maintained within the Operating Record. 

1 E-1a General Inspection Requirements 

24 Tables E-1, E-1 a, and E-2 of this Permit Attachment list the major categories of monitoring 
25 equipment, safety and emergency systems, security devices, and operating and structural 
26 equipment that are important to the prevention or detection of, or the response to, 
27 environmental or human health hazards caused by hazardous waste. These systems may 
28 include numerous subsystems. These systems are inspected according to the frequency listed 
29 in Tables E-1 and E-1 a, a copy of which is maintained at the WIPP facility. The frequency of 
30 inspections is based on the nature of the equipment or the hazard and regulatory requirements. 
31 When in use, daily inspections are made of areas subject to spills, such as TRU mixed waste 
32 loading and unloading areas in the WHB Unit, looking for deterioration in structures, mechanical 
33 items, floor coatings, equipment, malfunctions, etc., in accordance with 20.4. 1. 500 NMAC 
34 (incorporating 40 CFR §264.15(b)(4)). 

35 As required in 20.4.1.500 NMAC (incorporating 40 CFR §264.33), the WIPP facility inspection 
36 procedures for communication and alarm systems, fire-protection equipment, and spill control 
37 and decontamination equipment include provisions for testing and maintenance to ensure that 
38 the equipment will be operable in an emergency. 

39 E-1a(1) Types of Problems 

40 The inspections for the systems, equipment, structures, etc., listed in Tables E-1 and E-1a, 
41 include the types of problems (e.g., malfunctions, visible cracks in coatings or welds, and 
42 deterioration) to be looked for during the inspection of each item or system, if applicable, and 
43 are in compliance with 20.4.1.500 NMAC (incorporating 40 CFR §264.15(b)(3)). 
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E-1a(2) Frequency of Inspections 

2 Tables E-1, E-1a, and E-2 of this Permit Attachment list the inspection frequencies and 
3 monitoring schedule for equipment and systems subject to the 20.4. 1 NMAC hazardous waste 
4 management requirements. The frequency is based on the rate of possible deterioration of the 
5 equipment and the probability of an environmental or human health incident if the deterioration 
6 or malfunction, or any operator error, goes undetected between inspections. Areas subject to 
7 spills, such as loading and unloading areas, are inspected daily when in use, consistent with the 
a requirements of 20.4.1.500 NMAC (incorporating 40 CFR §264.15(b)(4)). 

s When RH TRU mixed waste is present in the RH Complex, inspections are conducted visually 
10 and/or using closed-circuit video cameras in order to manage worker dose and to minimize 
11 occupational radiation exposures to as low as reasonably achievable (ALARA). More extensive 
12 inspections of these areas are performed at least annually during routine maintenance periods 
13 and when RH TRU mixed waste is not present. 

14 E-1 a(3) Monitoring Systems 

15 There are two monitoring systems used at the WIPP to provide assurance that facility systems 
16 are operating correctly, that areas can be used safely, and that there have been no releases of 
17 hazardous waste constituents. These systems are shown in Table E-2 and include the 
1a geomechanical monitoring system and the central monitoring system (CMS). The 
19 geomechanical monitoring system is used to assess the condition of mined excavations to 
'o assure no unsafe conditions are allowed to develop. The CMS continuously assesses the status 

of the fixed radiation monitoring equipment, electrical power, fire alarm systems, ventilation 
· '•·· '22 system, and other facility systems including water tank levels. In addition, the CMS collects data 

23 from the meteorological monitoring system. 

24 .::E,_-1"-'b"-----"'S'"'p.:::e=c'"".fi""c-'-P...:.r:::-o_c:::.:e""s""s'--'1"-'n""sp""e::..:c""tt""· o""'n--"R-"e:::.:q:>::u""ir""e"-'m""e<!.n=ts 

2s 20.4.1.500 NMAC (incorporating 40 CFR §264.15(b)(4)), requires inspections of specific 
26 portions of a facility, rather than the general facility. These include container storage areas and 
27 miscellaneous units. Both are addressed below. 

2s E-1b(1) Container Inspection 

29 Containers are used to manage TRU mixed waste at the WIPP facility. These containers are 
Jo described in Permit Part 3. Off-site CH TRU mixed waste will arrive in 55-gallon drums arranged 
31 as seven (7)-packs, in Ten Drum Overpacks (TDOP), in 85-gallon drums arranged as four (4) 
32 packs, in 100-gallon drums arranged as three (3) packs, in standard waste boxes (SWB) or in 
33 standard large box 2s (SLB2s). The waste containers will be visually inspected to ensure that 
34 the waste containers are in good condition and that there are no signs that a release has 
35 occurred. This visual inspection shall not include the center drums of 7 -packs and waste 
36 containers positioned such that visual observation is precluded due to the arrangement of waste 
37 assemblies on the facility pallets. If CH TRU mixed waste handling operations should stop for 
38 any reason with containers located on the TRUPACT-11 Unloading Dock (TRUDOCK storage 
39 area of the WHB Unit) or in room 108 while still in the Contact-Handled Packages, primary 
40 waste container inspections could not be accomplished until the containers of waste are 
41 removed from the shipping containers. 
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As described in Permit Attachment A 1, Section A 1-1 d(3), RH TRU mixed waste will arrive in 
containers inside Nuclear Regulatory Commission (NRC)-certified casks designed to provide 

3 shielding and facilitate safe handling. Canisters, will be loaded singly into an RH-TRU 72-B 
4 cask. Drums will be loaded into a CNS 10-160B cask. The cask will be visually inspected upon 
5 arrival. Because RH TRU mixed waste is stored in the Parking Area Unit in sealed casks, there 
s are no additional requirements for engineered secondary containment systems. Following 
1 removal of the canisters and drums, the interior of the cask will be inspected and surveyed for 
8 evidence of contamination that may have occurred during transport. 

9 RH TRU mixed waste is handled and stored in the RH Complex of the WHB. The RH Complex 
10 includes the following: RH Bay, the Cask Unloading Room, the Hot Cell, the Transfer Cell, and 
11 the Facility Cask Loading Room. As RH TRU mixed waste is held in canisters within a canister 
12 rack the physical inspection of the drum or canister is not possible. Inspections of RH TRU 
13 mixed waste in these areas occurs remotely via closed-circuit cameras a minimum of once 
14 weekly when stored waste is present. Because RH TRU mixed waste is in sealed casks, there 
15 are no additional requirements for engineered secondary containment systems. However, the 
16 floors in the RH Complex (including the RH Bay, Facility Cask Loading Room and Cask 
11 Unloading Room) are coated concrete and during normal operations (i.e., when waste is 
18 present), the floor of the RH Complex is inspected visually or by using close-circuit cameras on 
19 a weekly basis to verify that it is in good condition and free of visible cracks and gaps. 

20 Inspections of RH TRU mixed waste containers stored in the Hot Cell and Transfer Cell are 
21 conducted using remotely operated cameras. RH TRU mixed waste in the Hot Cell is stored in 
22 either drums or canisters. The containers in the Hot Cell are inspected to ensure that they are in 
23 acceptable condition. RH TRU mixed waste in the Transfer Cell is stored in the RH-TRU 72-B 
24 cask or shielded insert; therefore, inspections in this area focus on the integrity of the cask or 
25 shielded insert. RH TRU mixed waste in the Facility Cask Loading Room is stored in the facility 
26 cask; therefore, inspections in this area focus on the integrity of the facility cask. 

21 Inspections will be conducted in the Parking Area Unit at a frequency not less than once weekly 
28 when waste is present. These inspections are applicable to loaded Contact- Handled and 
29 Remote-Handled Packages. The perimeter fence located at the lateral limit of the Parking Area 
3o Unit, coupled with personnel access restrictions into the WHB Unit, will provide the needed 
31 security. The perimeter fence and the southern border of the WHB shall mark the lateral limit of 
32 the Parking Area Unit. Radiologically controlled areas can be established temporarily with 
33 barricades. More permanent structures can be installed. The western boundary can be 
34 established with temporary barricades since this area is within the perimeter fence. Access to 
35 radiologically controlled areas will only be permitted to personnel who have completed General 
36 Employee Radiological Training (GERT), a program defined by the Permittees, or escorted by 
37 personnel who have completed GERT. This program ensures that personnel have adequate 
38 knowledge to understand radiological posting they may encounter at the WIPP site. The fence 
39 of the Radiologically Controlled Area, south from the WHB airlocks, was moved to provide more 
40 maneuvering space for the trucks delivering waste. Since TRU mixed waste to be stored in the 
41 Parking Area Unit will be in sealed Contact-Handled or Remote-Handled Packages, there will be 
42 no additional requirements for engineered secondary containment systems. Inspections of the 
43 Contact-Handled and Remote-Handled Packages stored in the Parking Area Unit shall be 
44 conducted at a frequency no less than once weekly and will focus on the inventory and integrity 
45 of the shipping containers and the spacing between trailers carrying the Contact-Handled or 
46 Remote-Handled Packages. This spacing will be maintained at a minimum of four feet. 
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Container inspections will be included as part of the surface TRU mixed waste handling areas 
2 (i.e. Parking Area Unit and WHB Unit) inspections described in Tables E-1 and E-1a. These 
3 inspections will also include the Derived Waste Storage Areas of the WHB Unit. The Derived 
4 Waste Storage Areas will consist of containers of 55 or 85-gallon drums or SWBs for CH TRU 
s mixed waste and 55-gallon drums for RH TRU mixed waste. A Satellite accumulation area 
6 (SAA) may be required in an area adjacent to the TRUDOCKs for CH TRU mixed waste. A SAA 
7 may also be required 'n the RH Bay and Hot Cell for RH TRU mixed waste. These SAAs will be 
8 set up on an as needed basis at or near the point of generation and the derived waste will be 
9 discarded into the active derived waste container. All SAAs will be inspected in accordance with 

10 20.4.1.300 NMAC (incorporating 40 CFR §262.34). 

11 E-1 b(2) Miscellaneous Unit Inspection 

12 20.4.1.500 NMAC (incorporating 40 CFR §264.602), requires that inspections required in 
13 20.4.1.500 NMAC (incorporating 40 CFR §264.15 and §264.33), as well as any additional 
14 requirements needed to protect human health and the environment, be met. The requirements 
15 of 20.4.1.500 NMAC (incorporating 40 CFR §264.15 and §264.33) are discussed in Section E-1 
16 of this Permit Attachment, along with how the WIPP facility complies with those requirements for 
11 standard types of inspections. Inspection frequencies for geomechanical monitoring equipment 
18 are provided in Table E-1. The monitoring schedule for geomechanical instrumentation is given 
19 in Table E-2. 

20 References 

DOE, 1999. "WIPP Safety Analysis Report," DOENVIPP-95-2065. Rev. 4, U.S. Department of 
22 Energy. Washington, D.C. 

23 DOE, 2000. "WIPP Remote-Handled Waste Preliminary Safety Analysis" (RH PSAR), U.S. 
24 Department of Energy. Washington, D.C. 
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_LOK _x_ Adjustment Made 
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_Q_ Repairs Required 

AR Written [ ] Yes [] No AR# 

!check or comolata aooro rlate Information I 

ITEM INSPECTED Condition Comments/Corrective Action 

Mechanical Checks: (examples) 

Oil level 

Radiator fiuid level 

Automatic transmission fluid level 

Operate all valves/check qauqes 

Emerqencv brake 

Fuel level (> '!. full) 

Oil pressure (at warm idle) 

Tire Pressure 

Sirens horn & back-up alarm 

Deterioration Checks: (examples) 

Fan belts 
Batterv (terminals, cables) 

Run qenerator 5 min. 

Hose nozzles & valves 

Leaks/Spills Checks: (examples) 

Leaks around oumo 

Foam tank level 
Required Equipment: (examples) 

Inspect SCBAs (> 4050 psi) 

Hand tools & equipment 

Trauma Kit 

Inspected by: 

Pnnt Name Signature Time/Date 
Inspected by: 

Print Name Signature Time/Date 
Reviewed by: 

Pnnt Name Signature Time!Date 
Comments: 

NOTE: All items that are mandatory for every inspection form are shown in bold. 

Figure E-1 
Typical Inspection Checklist 
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HOUR METER READING 

DEFICIENCIES NOTED 

PRE OPS COMPLETED PER 

EQUIPMENT NO 

{Procedure Number! SAT --
CORRECTIVE ACTIONS TAKEN: 

OPERATOR DATE TIME 
SIGNATURE 

PROBLEMS NOTED --

SUPERVISOR 
SIGNATURE/DATE 

NOTE: All items that are mandatory for every inspection form are shown in boJd. 

Figure E-2 
Typical Logbook Entry 
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System/Equipment Name 

Air Intake Shaft Hoist 

Ambulances (Surface and 
Underground) and related 
emergency supplies and 
equipment 

Adjustable Center of Gravity 
Lift Fixture 

Backup Power Supply Diesel 
Generators 

Facility Inspections (Water 
Diversion Berms) 

Central Monitoring Systems 
(CMS) 

Contact-Handled (CH) TRU 
Underground Transporter 

Conveyance Loading Car 

Facility Transfer Vehicle 

Table E-1 
Inspection Schedule/Procedures 

Inspection a 
Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Underground Preoperational c See 
Operations Lists 1 b and c 

Emergency Weekly 
Services See List 11 

Waste Handling Preoperational 

See List a 

Facility Monthly 
Operations See List 3 

Facility Annually 
Engineering See List 4 

Facility Continuous 
Operations See List 3 

Waste Handling Preoperational 

See List 8 

Waste Handling Preoperational 

See List 8 

Waste Handling Preoperational 

See List 8 
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Procedure Number and 
Inspection Criteria 

WP 04-H01004 

Inspecting for Deterioration", 
Safety Equipment, Communication 
Systems, and Mechanical 
Operabilitym in accordance with 
Mine Safety and Health 
Administration (MSHA) 
requirements 

PMGGGG:JG12-FP0030 

Inspecting for Mechanical 
Operabilitym, Deterioration", and 
Required Equipment" 

WP 05-WH1410 

Inspecting for Mechanical 
Operabilitym and Deterioration" 

WP 04-ED1301 

Inspecting for Mechanical 
Operabilitym and Leaks/Spills by 
starting and operating both 
generators. Results of this 
inspection are logged in 
accordance with WP 04-AD3008. 

WP 10-WC3008 

Inspecting for Damage, 
Impediments to water ftow, and 
Deteriorationb 

Automatic Self-Checking 

WP 05-WH1603 

Inspecting for Mechanical 
Operabili~. Deteriorationb, and 
area around transporter clear of 
obstacles 

WP 05-WH1406 

Inspecting for Mechanical 
Operabilitym, Deterioration", path 
clear of obstades, and guards in 
the proper place 

WP 05-WH1204 

Inspecting for Mechanical 
Operabilitym, Deteriorationb, path 
clear of obstades, and guards in 
the proper place 
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System/Equipment Name 

Exhaust Shaft 

Eye Wash and Shower 
Equipment 

Fire Detection and Alarm 
System 

Fire Extinguishers 

Fire Hoses 

Fire Hydrants 

Fire Pumps 

Fire Sprinkler Systems 

Fire and Emergency 
Response Trucks (Seagrave 
Fire Apparatus, Emergency 
One Apparatus, and 
Underground Rescue Truck) 

Forklifts Used for Waste 
Handling (Electric and Diesel 
forklifts, Push-Pull 
Attachment) 

Inspection a 
Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Underground Quarterly 
Operations See List 1a 

Equipment Weekly 
Custodian See List 5 

Semi-annually 

See List 2a 

Emergency Semiannually 
Services See List 11 

Emergency Monthly 
Services See List 11 

Emergency Annually (minimum) 
Services See List 11 

Emergency Semi-annual/ annually 
Services See List 11 

Emergency Weekly/annually 
Services See List 11 

Emergency Monthly/ quarterly 
Services See List 11 

Emergency Weekly 
Services See List 11 

Waste Handling Preoperational 

See List 8 
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Procedure Number and 
Inspection Criteria 

PM041099 

Inspecting for Deteriorationb and 
Leaks/Spills 

WP 12-IS1832 

Inspecting for Deteriorationb 

WP 12-IS1832 

Inspecting for Deterioration" and 
Fluid Levels-Replace as Required 

P-MGGGG:Y 12-FP0027 

Inspecting for Deterioration", 
Operability of indicator lights and, 
underground fuel station dry 
chemical suppression system. 
Inspection is per NFPA 17 

PMQGQG:le 12-FP0036 

Inspecting for Deterioration", 
Leaks/Spills, Expiration, seals, 
fullness, and pressure 

12-FP0031 PMGQGG<l~ 

Inspecting for Deterioration" and 
Leaks/Spills 

PMOOOOd412-FP0034 

Inspecting for Deteriorationb and 
Leaks/Spills 

WP 12-FP0026 

Inspecting for Deterioration", 
Leaks/Spills, valves, and panel 
lights 

WP 12-FP0025 

Inspecting for Deterioration", 
Leaks/Spills, static pressures, and 
removable strainers 

PMOOQOOa12-FP0033 

Inspecting for Mechanical 
Operabilitym, Deterioration", 
Leaks/Spills, and Required 
Equipment" 

WP 05-WH1201, WP 05-WH1207, 
WP 05-WH1401, WP 05-WH1402, 

I WP 05-WH1403, and WP 05-
WH1412 

Inspecting for Mechanical 
Operabilitym, Deterioration". and 
On board fire suppression system 

j __ 



--

System/Equipment Name 

Hazardous Material 
Response Equipment 

Miners First Aid Station 

Mine Pager Phones 
(between surface and 
underground) 

MSHA Air Quality Monitor 

Perimeter Fence, Gates, 
Signs 

Personal Protective 
Equipment (not otherwise 
contained in emergency 
vehides or issued to 
individuals): 
-Self-Contained Breathing 
Apparatus 

Public Address (and 
Intercom System) 

Radio Equipment 

Rescue Truck (Surface and 
Underground) 

Salt Handling Shaft Hoist 

Inspection a 
Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Emergency Weekly 
Services See List 11 

Emergency Quarterly 
Services See List 11 

Facility Monthly 
Operations See List 3 

Maintenance/ Daily' 
Underground See Lists 1 and 1 o 
Operations 

Security Daily 

See List 6 

Emergency Weekly 
Services See List 11 

Facility Monthly 
Operations See List 3 

Facility Daily; 
Operations See List 3 

Emergency Weekly 
Services See List 11 

Underground Preoperational 
Operations See List 1 b and c 

PERMIT AITACHMENT E 
Page E-15 of 25 

Waste Isolation Pilot Plant 
Hazardous Waste Penni! 

Jtlly-44,-;2G1-l,L<m..uar~.}_1, 2012 

Procedure Number and 
Inspection Criteria 

12-FP0033FlMQQQQ:J:J 

Inspecting for Mechanical 
Operabilitym, Deteriorationb, and 
Required Equipment" 

12-FP0035~GGG35 

Inspecting for Required 
Equipment" 

WP 04-PC3017 

Testing of PA and Underground 
Alarms and Mine Page Phones at 
essential locations 

WP 12-IH1828 

Inspecting for Air Quality 
Monitoring Equipment Functional 
Check 

PF0-008010 

Inspecting for Deteriorationb and 
Posted Warnings 

12-FP0029PMQQQQ29 

Inspecting for Deteriorationb and 
Pressure 

WP 04-PC3017 

Testing of PA and Underground 
Alarms and Mine Page Phones at 
essential locations Systems 
operated in test mode 

Radios are operated daily and are 
repaired upon failure 

12-FP0030PMQGGG3G and 12-
FP0033PMGOOG:l3 

Inspecting for Mechanical 
Operabilitym, Deteriorationb, 
Leaks/Spills, and Required 
Equipment" 

WP 04-H01 002 

Inspecting for Deteriorationb, 
Safety Equipment, Communication 
Systems, and Mechanical 
Operabilitym in accordance with 
MSHA requirements 
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System/Equipment Name 

Self-Rescuers 

Surface TRU Mixed Waste 
Handling Area ' 

TRU Mixed Waste 
Decontamination Equipment 

Underground Openings-
Roof Bolts and Travelways 

Underground-

Geomechanical 
Instrumentation System 
(GIS) 

Underground TRU Mixed 
Waste Disposal Area 

Uninterruptible Power 
Supply (Central UPS) 

TDOP Upender 

Vehide Siren 

Venfilation Exhaust 

Inspection a 
Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Underground Quarterly 
Operations See List 1c 

Waste Handling Preoperational or 
Weekly• 

See List 8 

Waste Handling Annually 

See List 8 

Underground Weekly 
Operations See List 1a 

Geotechnical Monthly 
Engineering See List 9 

Waste Handling Preoperational 

See List 8 

Facility Daily 
Operations See List 3 

Waste Handling Preoperational 

See ListS 

Emergency Weekly 
Services See List 11 

Maintenance Quarterly 
Operations See List 10 

PERMIT ATIACHMENT E 
Page E-16 of 25 

Procedure Number and 
Inspection Criteria 

WP 04-AU1026 

Inspecting for Deteriorationb and 
Functionality in accordance with 
MSHA requirements 

WP 05-WH1101 

Inspecting for Deteriorationb, 
Leaks/Spills, Required Aisle 
Space, Posted Warnings, 
Communication Systems, 
Container Condition, and Floor 
coating integrity 

WP 05-WH1101 

Inspecting for Required 
Equipment" 

WP 04-AU1007 

Inspecting for Deteriorationb 

WP 07-EU1301 

Inspecting for Deteriorationb 

WP 05-WH1810 

Inspecting for Deteriorationb, 
Leaks/Spills, mine pager phones, 
equipment, unobstructed access, 
signs, debris, and ventilation 

WP 04-ED1542 

Inspecting for Mechanical 
Operabilitym and Deteriorationb 
with no malfunction alarms. 
Results of this inspection are 
logged in accordance with WP 04-
A03008. 

WP 05-WH1010 

Inspecting for Mechanical 
Operabilitym and Deteriorationb 

Functional Test induded with 
inspection of the Ambulances, Fire 
Trucks, and Rescue Trucks 

IC041098 

Check for Deteriorationb and 
Calibration of Mine Ventilation 
Rate Monitoring Equipment 
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System/Equipment Name 

Waste Handling Cranes 

Waste Hoist 

Water Tank Level 

Push-Pull Attachment 

Trailer Jockey 

Explosion-Isolation Walls 

Bulkhead in Filled Panels 

Bolting Robot 

Yard Transfer Vehicle 

Payload Transfer Station 

Monorail Hoist 

Inspection a 
Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Waste Handling Preoperational 

See List 8 

Underground Preoperational 
Operations See List 1 b and c 

Facility Daily 
Operations See List 3 

Waste Handling Preoperational 

See List 8 

Waste Handling Preoperational 

See List 8 

Underground Quarterly 
Operations See List 1 

Underground Monthly 
Operations See List 1 

Waste Handling Preoperational 

See List 8 

Waste Handling Preoperational 

See List 8 

Waste Handling Preoperational 

See List 8 

Waste Handling Preoperational 

See List 8 
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Procedure Number and 
Inspection Criteria 

WP 05-WH1407 

Inspecting for Mechanical 
Operabilitym, Detenoration°, and 
Leaks/Spills 

WP 04-H01003 

Inspecting for Deterioration°, 
Safety Equipment, Communication 
Systems, and Mechanical 
Operabilitym, Leaks/Spills, in 
accordance with MSHA 
requirements 

SDD-WDOO 

Inspecting for Deterioration°, and 
water levels. Results of this 
inspection are logged in 
accordance with WP 04-AD3008. 

WP 05-WH1401 

Inspecting for Damage and 
Deterioration° 

WP 05-WH1405 

Inspecting for Mechanical 
Operabilitym and Deterioration° 

Integrity and Deterioration" of 
Accessible Areas 

Integrity and Deterioration° of 
Accessible Areas 

WP 05-WH1203 

Mechanical Operabilitym 

WP 05-WH1205 

Mechanical Operability'", 
Deterioration°, Path clear of 
obstacles and Guards in proper 
place 

WP 05-WH1208 

Mechanical Operabilitym, 
Deterioration", and Guards in 
proper place 

WP 05-WH 1202 

Mechanical Operabilitym, 
Deterioration", and leaks/spills 
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System/Equipment Name 

Bolting Station 

-

Inspection a 
Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Waste Handling Preoperational 

See List 8 
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Procedure Number and 
Inspection Criteria 

WP 05-WH1203 

Mechanical Operabilitym, 
Deteriorationb, and Guards in 
proper place 
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Table E-1 (Continued) 
Inspection Schedule/Procedures Lists 

List 1: Underground Operations 

a. Mining Technician • 

Senior Mining Technician • 

Continuous Mining Specialist • 

Senior Mining Specialist • 

Mine OPS Supe!Visor • 

b. Waste Hoist Operator 

Waste Hoist Shaft Tender 

List 5: General 

Equipment Custodian* 

List 6: Security 

Security Protective • 

Security Protective Supe!Visor • 

List 8: Waste Handling 

Manager, Waste Operations 

TRU-Waste Handler 
c. U/G Facility Operations• - Self Rescuers 

Shaft Technician • 
List 9: Geotechnical Engineering 

Engineer Technician • d. Operations Engineer 

Supe!Visor U/G Se!Vices• 

Senior Operations Engineer* 

List 2: Industrial Safety 

a. Safety Technician • 

Senior Safety Technician • 

Safety Specialist • 

Safety Engineer • 

Industrial Hygienist * 

b. Fire Protection Engineering * 

List 3: Facility Operations 

Facilities Technician • 

Senior Facilities Technician • 

Facility Operations Specialist * 

Central Monitoring Room Operator • 

Central Monitoring Room Specialist * 

Operations Engineer 

Senior Operations Engineer • 

Facility Shift Manager 

Operations Technical Coordinator • 

List 4: Facilitv Engineering 

Senior Engineer * 

Associate Engineer • 

Engineer* 

Senior Engineer • 

Principal Engineer* 

List 1 0: Maintenance Operations 

Maintenance Technician • 

Maintenance Specialist • 

Senior Maintenance Specialist • 

Contractor * 

List 11 : Emergency Se!Vices 

Qualified Emergency Se!Vices Personnel 

Fire Protection Technician 
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Table E-1 (Continued) 
Inspection Schedule/Procedures Notes 

Inspection may be accomplished as part of or in addition to regularly scheduled preventive maintenance 
inspections for each item or system. Certain structural systems of the WHB, Waste Hoist and Station A are also 
subject to inspection following severe natural events including earthquakes, tornados, and severe storms. 
Structural systems include columns, beams, girders, anchor bolts and concrete walls. 

Deterioration includes: obvious visible cracks, erosion. salt build-up, damage, corrosion, loose or missing parts, 
malfunctions. and structural deterioration. 

"Preoperational" signifies that inspections are required prior to the first use during a calendar day. For calendar 
days in which the equipment is not in use, no inspections are required. For an area this includes: area is clean 
and free of obstructions (for emergency equipment); adequate aisle space; emergency and communications 
equipment is readily available, properly located and sign-posted, visible, and operational. For equipment, this 
includes: checking fluid levels, pressures. valve and switch positions, battery charge levels, pressures, general 
cleanliness, and that all functional components and emergency equipment is present and operational. 

These weekly inspections apply to container storage areas when containers of waste are present for a week or 
more. 

In addition, the water tank levels are maintained by the CMR and level readouts are available at any time. 

This organization is responsible for obtaining licenses for radios and frequency assignments. They do periodic 
checks of frequencies and handle repairs which are performed by a vendor. 

Radios are not routinely 'inspected." They are operated daily and many are used in day-to-day operations. They 
are used until they fail, at which time they are replaced and repaired. Radios are used routinely by Emergency 
Services, Security, Environmental Monitoring, and Facility Operations. 

Fire extinguisher inspection is paperless. Information is recorded into a database using barcodes. The database 
is then printed out. 

Surface CH TRU mixed waste handling areas include the Parking Area Unit, the WHB unit, and unloading areas. 

No log forms are used for daily readings. However, readings that are out of tolerance are reported to the CMR 
and logged by CMR operator. Inspection includes daily functional clhecks of portable equipment. 

Mechanical Operability means that the equipment has been checked and is operating in accordance with site 
safety requirements (e . .g. proper fluid levels and tire pressure; functioning lights, alarms, sirens, and· 
power/battery units; and belts, cables, nuts/bolts, and gears in good condition), as appropriate. 

Required Equipment means that the equipment identified in Table F-6 is available and usable (i.e. not 
expired/depleted and works as designed). 

Positions are not considered RCRA positions (i.e., personnel do not manage TRU mixed waste). 
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System/ 
Equipment 

Name 

Cask 
Transfer 
Car(s) 

RH Bay 
Overhead 
Bridge Crane 

Facility Cask 

RH Bay Cask 

Lifting Yoke 

Facility Cask 
Transfer Car 

Facility Cask 
Rotating 
Device 

Faolity 
Grapple 

6.25-Ton 
Grapple Hoist 

Transfer Cell 
Shuttle Car 

Table E-1a 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

Jl>ly--14-;-2Q.HJanuary 31. 201:; 

RH TRU Mixed Waste Inspection Schedule/Procedures 

Responsible 
Organization J 

waste 
Operations 

Waste 
Operations 

Waste 
Operations 

Waste 
Operations 

Waste 
Operations 

Waste 
Operations 

Waste 
Operations 

Waste 
Operations 

Waste 
Operations 

Inspection • 
Frequency and Job Procedure 
Title of Personnel Number 
Normally Making 

lnspectlonJ 
(Latest 

Revlslont Deterioration • 

Pre-evolution c,a,o WP05-WH1701 Yes 

See List 1 PM041187 
(Semi-Annual) 

Preoperational c.~o~.o.• WP05-WH1741 Yes 

See List 1 PM041232 
(Quarterly) 

PM041117 
(Annual) 

Pre-evolution e.t~.e.l WP05-WH1713 Yes 

See List 1 PM041201 
(Annual) 

PM041203 
(Annual) 

Preoperational c.a.e.r WP05-WH1741 Yes 

See List 1 PM041169 
(Annual) 

Pre-evolution c.o.u WP05-WH1704 Yes 

See List 1 PM041186 
(Quarterly} 

PM041195 
(Annual) 

Pre-evolution c,o,e.t WP05-WH1713 Yes 

See List 1 PM041175 
(Annuan 

PM041176 
(Annualt 

Pre-evolution c.u., WP05-WH1721 Yes 

See List 1 PM041172 
(Quarterly} 

PM041177 
(Annual) 

Pre-evolution c.o.e.l WP05-WH1721 Yes 

See List 1 PM041173 
(Annual) 

Pre-evolution e.o,ll,t WP05-WH1705 Yes 

See List 1 PM041184 
(Semi-Annual) 

PM041222 
(Annual) 
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Inspection Criteria 

Leaks/ 
spills Other 

NA Pre-evolution Checks and 
Operating Instructions. 

Mechanical Inspection for 
Wear and Lubrication 

Yes Pre-operational Checks 
and Operating 
Instructions. 

Mechanical Inspection for 
Wear and Lubrication 

NA Pre-evolution Checks and 
Operating Instructions. 

Mechanical Inspection for 
Wear and Lubrication. 

Electrical PM. 

NA Pre-operational Checks 
and Operating 
Instructions. 

Mechanical Inspection for 
Wear and Lubrication 

Yes Pre-evolution Checks and 
Operating Instructions. 

Mechanical Inspection for 
Wear and Lubrication 

Electrical Inspection 

Yes Pre-evolution Checks and 
Operating Instructions. 

Mechanical inspection for 
Wear and Lubrication 

Electrical inspection 

NA Pre-evolution Checks and 
Operating Instructions. 

Mechanical Inspection for 
Wear. Non-Destructive 
Examination 

Yes Pre-evolution Checks and 
Operating Instructions. 

Mechanical Inspection for 
Wear and Lubrication 

Yes Pre-evolution Pre-
operational Checks and 
Operating Instructions. 

Mechanical Inspection for 
Wear and Lubrication. 

Electrical Inspection. 
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System/ 
Equipment Responsible 

Name Organization J 

Cask Waste 
Unloading Operations 
Room 

Hot Cell Waste 
Operations 

Hot Cell Waste 
Overhead Operations 
Powered 
Manipulator 

Hot Cell Waste 
Bridge Crane Operations 

Transfer Cell Waste 
Operations 

Facility Cask Waste 
Loading Operations 
Room 

Closed Waste 
Circuit Operations 
Television 
Camera 

Radiation Radiation 
Monitoring Control 
Equipment 

Cask Waste 
Unloading Operations 
Room Crane 

Inspection .. 
Frequency and Job Procedure 
Title of Personnel Number 
Normally Making (Latest 

Inspection J Revision) Deterioration" 

Preoperational c,o,e.r.n.l WP05-WH1744 Yes 
See List 1 

Preoperational c,Cl,u,l.g,nJ WP05-WH1744 Yes 
See List 1 

Preoperational e.o.e.l WP05-WH1743 Yes 

See List 1 PM041215 
(Annual) 

PM041216 
(Annual) 

IC411037 
I (Annual) 

~ Preoperational c,cu,t WP05-WH1742 Yes 
1 
See List 1 PM041217 

I (Annual) 

i PM041209 

'r 

(Annual) 

IC411038 
(Annual) 

Preoperational e,d.e,t.o.t WP05-WH1744 Yes 

See List 1 

Preoperational c.o.e.uu WP05-WH1744 Yes 
See List 1 

Preoperational c,l WP05-WH1757 NA 

See List 1 

Preoperational c.o.e WP12-HP1245 Yes 

See List 2 IC240010 

WP12-HP1307 

IC240007 

WP12-HP1314 
(Annual) 

Preoperational c.d.e:,, WP05-WH1719 Yes 

See List 1 PM041190 
(Quarterly) 

PM041191 
(Annual) 

PM041192 
(Annual) 

IC411035 
(Annual) 
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Inspection Criteria 

Leaks/ 
spills Other 

NA Floor integrity 

NA Floor integrity 

Yes Pre-operational Checks 
and Operating 
Instructions. 

Mechanical Inspection for 
Wear and Lubrication. 

Electrical Inspection. 

Load Cell Calibration 

Yes Pre-operational Checks 
and Operating 
Instructions. 

Mechanical Inspection for 
Wear and Lubrication. 

Electrical Inspection. 

Load Cell Calibration. 

NA Floor integrity 

NA Floor integrity 

NA Operability 

NA Operability Checks, 
Functional Checks. 
Instrument calibrations, 
Flow Calibration. 
Efficiency Checks. 

Yes Pre-operational Checks 
and Operating 
Instructions. 

Mechanical Inspection for 
Wear and Lubrication. 

Electrical Inspection. 

Load Cell Calibration. 



System/ 
Equipment Responsible 

Name Organization J 

Horizontal Waste 
Emplacement Operations 
and Retrieval 
Equipment..Qf 
functionallv 

~ eqwprnent 

41-Ton Waste 
Forklift Operations 

RH Bay Waste 
Operations 

Surface RH Waste 
[TRU Mixed Operations 
Waste 
Handling 
Area 

Inspection ' 
Frequency and Job Procedure 
Title of Personnel Number 
Normally Making 

Inspection J 

(Latest 
Revision) Deteriorationb 

Pre-evolution e,a,o.t WP05-WH1700 Yes 

See List 1 PM052010 
(Semi-Annual)' 

PM052011 
(Annual) 

PM052013 

PM052012 

PM052014 
(Annual) 

Preoperational c,a.e.l WP05-WH1602 Yes 

See List 1 PM074061 

PM052003 
(Hours of Use) 

PM074027 
(Quarterly) 

PM074029 & 
PM074051 
(Annual) 

Preoperational c.a.e,n.l WP05-WH1744 Yes 

See List 1 

Preoperational' WP-05 Yes 

See List 1 WH1744 

PERMIT ATTACHMENT E 
Page E-23 of 25 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

Jufy--14;-~tJanuary 31. 2012 

Inspection Criteria 

Leaks/ 
spills Other 

Yes Assembly and Operating 
Instructions. Electrical 
Inspection. Position 
Transducer Calibration. 
Tilt Sensor Calibration. 

Yes Pre-Operational Checks. 

PM performed every 100 
hours of operation. every 
500 hours of operation or 
every 5 Years. 

Quarterly Engine 
Emission Test. 

Annual Electrical 
Inspection. 

Annual NDE. 

NA Floor integrity 

Yes Posted Warning, 
Communications 
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Table E-1a (Continued) 
RH TRU Mixed Waste Inspection Schedule/Procedures Lists 

List 1: Waste Operations 

RH Waste Handling Engineer 

Qualified TRU-Waste Handler 

L1st 2: Radiological Control 

Radiological Control Technician 
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RH TRU Mixed Waste Inspection Schedule/Procedures Notes 

Inspection may be accomplished as part of or in addition to regularly scheduled preventive maintenance 
inspections for each item or system. Certain structural systems of the WHB are also subject to inspection 
following severe natural events including earthquakes, tornados, and severe storms. Structural systems include 
columns, beams, girders, anchor bolts, and concrete walls. 

Deterioration includes: visible cracks, erosion, salt build-up, damage, corrosion, loose or missing parts, 
malfunctions, and structural deterioration. 

"Pre-evolution" signifies that inspections are required prior to equipment use in the waste handling process. (An 
evolution is considered to be from the receipt of a cask into the RH Bay through canister emplacement in the 
underground.) For an area, preoperational inspection includes: area is clean and free of obstructions (for 
emergency equipment); adequate aisle space; emergency and communications equipment is readily available, 
properly located and sign-posted, visible, and operational. For equipment, this includes: checking fluid levels, 
pressures, valve and switch positions, battery charge levels, pressures, general cleanliness, and that functional 
components and emergency equipment are present and operational. When the equipment is not in use, no 
inspections are required. 

When equipment needs to be inspected while handling waste (i.e., during waste unloading or transfer 
operations), general cleanliness and functional components will be inspected to detect any problem that may 
harm human health or the environment. The inspection will verify that emergency equipment is present. 

Inspection of RH TRU mixed waste equipment and areas in the RH Complex applies only after RH TRU mixed 
waste receipt begins. 

The inspection/maintenance activities associated with these pieces of equipment are perfonned when the RH 
Complex is empty of RH TRU mixed waste. If contamination is present, a radiation work permit may be needed. 

For the Hot Cell and Transfer Cell, if RH TRU mixed waste is present, camera inspections will be performed in 
lieu of physical inspection. 

The integrity of the floor coating will be inspected weekly if RH TRU mixed waste is present. 

"Preoperational" signifies that inspections are required prior to the first use in a calendar day. 

Responsible organizations refers to the organization that owns the equipment. Preventive Maintenance (PM) 
procedures are conducted by either mine maintenance or surface operations maintenance personnel and 
Instrument Calibration (IC) procedures are conducted by instrument and calibration maintenance personnel. 

Inspection will be performed after 250 evolutions (actual and training emplacements), if such usage occurs prior 
to the semi-annual inspection. 
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System/Equipment Name 

Geomechanical " 

Central Monitoring System 

Table E-2 
Monitoring Schedule 

Responsible Monitoring 
Organization Frequency 

Geotechnical Monthly 
Engineering 

Facility Operations System 
Dependent 

I 

Purpose 

To evaluate the geotechnical 
performance of the underground 
facility and to detect ground 
conditions that could affect 
operational safety 

Monitor and provide status for the 
following facility parameters: 

Electrical Power Status d 

Fire Alarm System ' 

Ventilation System Status 1 

Meteorological Data System 9 

Facility Systems (compressors 9, 

pumps". water tank levels', waste 
hoistsJ) 

Equipment is listed as Underground-Geomechanicallnstrumentation System (GIS) in Table E-1. 

Equipment listed as Backup Power Supply Diesel Generator in Table E-1. 

Equipment listed as Fire Detection and Alarm System in Table E-1. 

Equipment listed as Ventilation Exhaust in Table E-1. 

Not RCRA equipment. 

Equipment listed as Fire Pumps in Table E-1. 

Equipment listed as Water Tank Level in Table E-1. 

Equipment listed as Waste Hoist in Table E-1. 
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3 Introduction 
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July 14, 2011 

4 The WIPP facility is owned and co-operated by the U.S. Department of Energy (DOE) and co-
5 operated by its designated Management and Operating Contractor (MOC) (Permit Section 
6 1.5.3). 

7 This Contingency Plan was prepared in accordance with the Resource Conservation and 
a Recovery Act (RCRA) requirements codified in 20.4.1.500 NMAC (incorporating 40 CFR 
9 §264.50 to §264.56), "Contingency Plan and Emergency Procedures," and submitted in 

10 compliance with 20.4.1.900 NMAC (incorporating 40 CFR §270.14(b)(7)). The purpose of this 
11 document is to define responsibilities, to describe coordination of activities, and to minimize 
12 hazards to human health and the environment from fires, explosions, or any sudden or 
13 nonsudden release of hazardous waste, or hazardous waste constituents to air, soil, or surface 
14 water (20.4.1.500 NMAC (incorporating 40 CFR §264.51 [a])). This plan consists of descriptions 
15 of processes and emergency responses specific to hazardous substances, contact-handled 
16 (CH) and remote-handled (RH) transuranic (TRU) mixed waste and other hazardous waste 
11 handled at the WIPP facility. 

18 D-1 Generallnformation 

19 The WIPP facility is located 26 miles (mi) (42 kilometers [km]) east of Carlsbad, in Eddy County 
20 in southeastern New Mexico, and includes an area of 10,240 acres (ac) (4, 144 hectares [ha]). 
21 The facility is located in an area of low-population density, with fewer than 30 permanent 
22 residents living within a 10 mi (16 km) radius of the facility. The area surrounding the facility is 
23 used primarily for grazing, potash mining, and mineral exploration. Resource development that 
24 would affect WIPP facility operations or the long-term integrity of the facility is not allowed within 
25 the 10,240 ac (4, 144 ha) that have been set aside for the WIPP Project. 

26 The WIPP facility is designed to receive containers of TRU waste, which will be transported to 
27 the WIPP facility from the ten major and other minor DOE TRU mixed waste generator and/or 
2s storage sites. The waste will be emplaced in the bedded salt of the Salado Formation, 
29 2,150 feet (ft) (655 meters [m]) below ground surface. 

30 As a geologic facility for the management of TRU mixed waste, the WIPP repository is regulated 
31 as a "miscellaneous unit," as defined under 20.4.1.500 NMAC (incorporating 40 CFR §264.601 
32 to §264.603). The areas at the WIPP facility subject to this permit include the surface container 
33 storage areas in the Waste Handling Building (WHB) Container Storage Unit (WHB Unit) and 
34 the Parking Area Container Storage Unit (Parking Area Unit), located south of the WHB, and 
35 the areas below ground in which waste will be emplaced. 

36 The WIPP facility includes other surface structures, shafts, and underground areas (Figures D-
37 1, D-2, and D-3). Surface structures other than the WHB, that support TRU mixed waste 
38 management include: 

39 Exhaust Filter Building - houses the filter banks to which the underground ventilation can 
40 be diverted in the unlikely event of an underground release of radionuclides. 
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Guard and Security Building - houses the facility security personnel and communications 
2 equipment necessary for them to perform their duties. Section D-4a specifies the duties of 
3 the security officers relative to contingency actions. 

4 Safety and Emer~lency Services Building - houses the surface emergency response 
s vehicles (fire truck, rescue truck, ambulance), Health Services (first aid), Emergency 
6 Operations Center, and the Dosimetry Laboratory. The Hazardous Material Response 
7 Trailer is staged at the WIPP facility in an area that is readily accessible to Emergency 
s Services. Emergency Services is located in Building 452. Table D-6 describes emergency 
9 equipment and associated locations. 

10 Support Building- houses the Central Monitoring Room (see section D-4a). 

11 Transuranic Package Transporter-11 (TRUPACT -II) Maintenance Facility- is located west 
12 of the CH bay. No TRU mixed waste management activities will occur in this facility. 

13 Surface facilities used for storage of support equipment are identified in Table D-6. 

14 Building 452, Safety and Emergency Services Facility, houses the emergency response 
15 vehicles, emergency equipment, the mine rescue room, mine rescue team equipment, and the 
1s Emergency Operations Center (EOC). The Hazardous Material Response Trailer is staged at 
11 the WIPP facility in an area readily accessible to Emergency Services. Emergency Services is 
18 located in Building 452. 

The RCRA permit addresses TRU mixed waste management activities in the WHB Unit, the 
Parking Area Unit, and the disposal units. The provisions of this Contingency Plan apply to 

21 hazardous waste disposal units (HWDU) in the underground waste disposal panels, storage in 
22 the WHB Unit and the Parking Area Unit, the Waste Shaft, and supporting TRU mixed waste 
23 handling areas. The remainder of the facility will not manage TRU mixed waste. This 
24 Contingency Plan has also been designed in accordance with 20.4.1.300 NMAC (incorporating 
25 40 CFR § 262.34(a)(4)- Standards for Generators of Hazardous Waste), and will be 
26 implemented whenever there is a fire, explosion, or release of hazardous waste which could 
21 threaten human health or the environment. Hazardous substances in the remainder of the 
za facility are included as possible triggers of the Contingency Plan but are outside the scope of 
29 the regulations promulgated pursuant to RCRA. This allows WIPP to maintain one emergency 
30 response plan which is consistent with the National Response Teams Integrated Contingency 
31 Plan Guidance (Federal Register, Vol. 61, No. 109, June 5, 1996). Inclusion is based on their 
32 National Fire Protection Association (NFPA) ratings in addition to their storage quantities. The 
33 majority of hazardous substances on-site are not expected to trigger the Contingency Plan 
34 because they are present in the same form and concentration as the product packaged for 
35 distribution and use by the general public or are used in a laboratory under the direct 
36 supervision of a technically qualified individual. Superfund Amendments and Reauthorization 
37 Act (SARA) Title Ill excludes these from emergency planning reporting. The list of hazardous 
3B substances in large enough quantities to constitute a Level II incident (Section D-3) is provided 
39 in Table D-1. In addition to TRU mixed waste, these are the only hazardous substances 
40 currently on site which, if spilled, may be of sufficient impact to cause this Contingency Plan to 
41 be implemented. Magnesium Oxide (MgO) is stored on-site in large quantities. It is used as 
42 backfill in the waste emplacement rooms as a pH buffer. The pH buffer will limit the solubility of 
43 radionuclides after the, underground rooms are filled and closed. MgO is not a hazardous 
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substance, a release of MgO will not create hazardous waste and poses no threat to human 
health or the environment, and is therefore not addressed in the Contingency Plan. 

3 Wastes generated as a result of maintenance or response actions will be categorized into one 
4 of three groups and disposed of accordingly. These are: 1) nonhazardous wastes to be 
s disposed of in an approved landfill, 2) hazardous nonradioactive wastes to be disposed of at an 
s off-site RCRA permitted facility, and 3) TRU mixed waste to be disposed of in the underground 
7 HWDUs. Disposal of TRU mixed waste in the WIPP facility is subject to regulation under 
8 20.4.1.500 NMAC. As required by 20.4.1.500 NMAC (incorporating 40 CFR §264.601), the 
g Permittees will demonstrate that the environmental performance standards for a miscellaneous 

10 unit, which are applied to the HWDUs in the underground, will be met. In addition, the technical 
11 requirements of 20.4.1.500 NMAC (incorporating 40 CFR §264.170 to §264.178) are applied to 
12 the operation of the container storage units in the WHB Unit and in the Parking Area Unit south 
13 of the WHB. Liquid wastes that may be generated as a result of the fire fighting water or 
14 decontamination solutions will be managed as follows: 

15 Non-Mixed - Hazardous waste liquids contaminated only with hazardous constituents will 
16 be placed into containers and managed in accordance with 20.4.1.300 NMAC 
17 (incorporating 40 CFR §262.34) requirements. The waste will be shipped to an approved 
18 off-site treatment, storage, or disposal facility. 

19 Mixed - Liquids contaminated with TRU mixed waste (inside the WHB Unit) will be 
20 solidified as they are placed into containers with cement, Aquaset, or absorbent material in 
21 them. The solidified materials will be disposed of in the underground WIPP repository as 
22 derived waste. 

23 This chapter of the permit application describes the HWDUs, the TRU mixed waste 
24 management facilities and operations, compliance with the environmental performance 
25 standards, and with the applicable technical requirements of 20.4. 1.500 NMAC (incorporating 
26 40 CFR §264.170 to §264.178 and §264.601, respectively). The configuration of the WIPP 
27 facility consists of completed structures; including all buildings and systems for the operation of 
2s the facility. 

29 D-1 a Disposal Phase Overview 

30 The Disposal Phase will consist of receiving CH TRU mixed waste shipping containers, 
31 unloading and transporting the waste containers to the underground HWDUs, emplacing the 
32 waste in the underground HWDUs, and subsequently achieving closure of the underground 
33 HWDUs in compliance with applicable State and Federal regulations. 

34 The TRU mixed waste that will be disposed at the WIPP facility results primarily from activities 
35 related to the reprocessing of plutonium-bearing reactor fuel and fabrication of plutonium-
36 bearing weapons, as well as from research and development. This TRU mixed waste consists 
37 largely of such items as paper, cloth, and other organic material; laboratory glassware and 
38 utensils; tools; scrap metal; shielding; and solidified sludges from the treatment of wastewater. 
39 Much of this TRU mixed waste is also contaminated with substances that are defined as 
40 hazardous under 20.4.1 .200 NMAC. 
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D-1 b Waste Description 

Waste destined for WIPP are, or were, produced as a byproduct of weapons production and 
have been identified in terms of waste streams based on the processes that produced them. 

4 Each waste stream identified by generators is assigned to a Waste Summary Category to 
s facilitate RCRA waste characterization, and reflect the final waste forms acceptable for WIPP 
6 disposal. 

7 These Waste Summary Categories are: 

8 S3000-Homogeneous Solids 

9 Solid process residues defined as solid materials, excluding soil, that do not meet the 
10 applicable regulatory criteria for classification as debris (20.4.1. 800 NMAC (incorporating 
11 40 CFR §268.2[g] and [h])). Included in solid process residues are inorganic process 
12 residues, inorganic sludges, salt waste, and pyrochemical salt waste. Other waste streams 
13 are included in this Waste Summary Category based on the specific waste stream types 
14 and final waste form. This category includes wastes that are at least 50 percent by volume 
1s solid process residues. 

16 S4000-Soils/Gravel 

11 This waste summary category includes waste streams that are at least 50 percent by 
'l volume soil. Soils are further categorized by the amount of debris included in the matrix. 

19 S5000-Debris Wastes 

20 This waste summary category includes waste that is at least 50 percent by volume 
21 materials that meet the criteria for classification as debris (20.4.1.800 NMAC 
22 (incorporating 40 CFR §268.2)). Debris is a material for which a specific treatment is not 
23 provided by 20.4.1.800 NMAC (incorporating 40 CFR §268 Subpart D), including process 
24 residuals such as smelter slag from the treatment of wastewater, sludges or emission 
25 residues. 

26 Debris means solid material exceeding a 2.36 inch (60 millimeter) particle size that 
21 is intended for disposal and that is: 1) a manufactured object, 2) plant or animal 
28 matter, or 3) natural geologic material. 

29 Included in the S5000 Waste Summary Category are metal debris, lead containing metal 
30 debris, inorganic nonmetal debris, asbestos debris, combustible debris, graphite debris, 
31 heterogeneous debris, and composite filters, as well as other minor waste streams .. 
32 Particles smaller than 2.36 inches in size may be considered debris if the debris is a 
33 manufactured object and if it is not a particle of S3000 or S4000 material. 

34 Examples of waste that might be included in the S5000 Waste Summary Category are 
35 asbestos-contain1ng gloves, fire hoses, aprons, flooring tiles, pipe insulation, boiler jackets, 
36 and laboratory tabletops. Also included are combustible debris constructed of plastic, 
37 rubber, wood, paper, cloth, graphite, and biological materials. Examples of graphite waste 
38 that would be included are crucibles, graphite components, and pure graphite. 
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Wastes may be generated at the WIPP facility as a direct result of managing the TRU and TRU 
2 mixed wastes received from the off-site generators. Such generated waste may occur in either 
.1 the WHB Unit or the Underground. For example, when TRU mixed wastes are received at the 
4 WHB Unit, the CH or RH Package shipping containers and the TRU mixed waste containers are 
s checked for surface contamination. Under some circumstances, 1 if contamination is detected, 
6 the shipping container and/or the TRU mixed waste containers will be decontaminated. In the 

underground, waste may be generated as a result of radiation control procedures used during 
s monitoring activities. The waste generated from radiation control procedures will be assumed to 
9 be TRU and/or TRU mixed waste. Throughout the remainder of this plan, this waste is referred 

10 to as "derived waste." All such derived waste will be placed in the rooms in HWDUs along with 
11 the TRU mixed waste for disposal. 

12 D-1 c Containers 

13 The waste containers that will be used at the WIPP facility qualify as "containers," in accordance 
14 with 20.4.1.1 01 NMAC (incorporating 40 CFR §260.1 0). That is, they are "portable devices in 
15 which a material is stored, transported, treated, disposed of, or otherwise handled." 

16 TRU mixed waste containers, containing off-site waste, will not be opened at the WIPP facility. 
17 Derived waste containers are kept closed at all times unless waste is being added or removed. 

1s Waste, including "derived waste," containing liquid in excess of TSDF-WAC limits shall not be 
19 emplaced in the WIPP (See Permit Attachment C, Section C-1c). 

20 Special requirements for ignitable, reactive, and incompatible waste are addressed in 
21 20.4.1.500 NMAC (incorporating 40 CFR §§264.176 and 177). The RCRA Permit Treatment, 
22 Storage, and Disposal Facility Waste Acceptance Criteria (TSDF-WAC) precludes ignitable, 
23 reactive, or incompatible TRU mixed waste from being placed into storage or disposed of at 
24 WIPP. 

25 D-1d Description of Containers 

26 CH TRU mixed waste containers will be either 55-gallon (gal) (208-liter (L)) drums singly or 
21 arranged into seven (7)-packs, 85-gal (322-l) drums (used as singly or arranged into four (4)-
28 packs, 100-gal (379 L) drums singly or arranged into three (3)-packs, ten-drum overpacks 
29 (TDOP), 66.3 ff (1.88 m3

) SWBs, or standard large box 2s (SLB2). 

30 RH TRU mixed waste containers are either canisters or drums. Canisters will be loaded singly in 
31 an RH-TRU 72-8 cask and drums will be loaded in a CNS 10-1608 cask. Drums in the CNS 10-
32 1608 cask will be arranged singly or in drum carriage units containing up to five drums each. 
33 Canisters and drums are described in Permit Attachment M1. 

34 D-1e Description of Surface Hazardous Waste Management Units 

35 The WHB is the surface facility where waste handling activities will take place. The WHB has a 
36 total area of approximately 84,000 square feet (ff) (7,804 square meters [m2

]) of which 49,710 

' Typically contamination that is less than six square feet in area and less than 2000 disintegrations per minute (dpm) alpha or 
20,000 dpm beta/gamma, may be decontaminated. Containers that exceed these thresholds will be returned to the point of origin for 
decontamination. 
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ff (4,618 m2
) are designated as the WHB Unit for TRU mixed waste management. Within the 

WHB Unit, 32,307 ff (3,001 m2
) are designated for the waste handling and container storage of 

3 CH TRU mixed waste and 17,403 ft2 (1,617 m2
) are designated for the handling and storage of 

4 RH TRU mixed waste. These areas are being permitted as container storage units. The 
s concrete floors within the WHB Unit are sealed with an impermeable coating that has excellent 
s resistance to the chemicals in TRU mixed waste and, consequently, provide secondary 
7 containment for TRU mixed waste. In addition, a Parking Area Unit south of the WHB will be 
8 used for storage of waste in sealed shipping containers awaiting unloading. This area is also 
9 being permitted as a container storage unit. The sealed shipping containers provide secondary 

10 containment in this hazardous waste management unit (HWMU). 

11 0-1 e( 1) CH Bay Operations 

12 Once unloaded from the Contact-Handled Package, CH TRU mixed waste containers (7-packs 
13 of 55-gal drums, 3-packs of 100-gal drums, 4-packs of 85-gal drums, SWBs, TOOPs, or one 
14 SL82) are placed on the facility pallet. The waste containers are stacked on the facility pallets 
15 (one- or two-high, depending on weight considerations). The use of facility pallets will elevate 
1s the waste at least 6 inches (in.) (15 centimeters [em]) from the floor surface. Pallets of waste will 
17 then be stored in the CH bay. This storage area will be clearly marked to indicate the lateral 
18 limits of the storage area. This storage area will have a maximum capacity of thirteen facility 
19 pallets of waste during normal operations. These pallets will typically be in the CH Bay storage 
20 area for a period of up to five days. 

In addition, four Contact-Handled Packages, containing up to 640 fe of CH TRU waste in 
containers, may occupy positions at the TRUPACT-11 Unloading Docks (TRUDOCK). 

23 Aisle space shall be maintained in all CH Bay waste storage areas. The aisle space shall be 
24 adequate to allow unobstructed movement of fire response personnel, spill-control equipment, 
25 and decontamination equipment that would be used in the event of an off-normal event. An aisle 
2s space between facility and containment pallets will be maintained in all CH TRU mixed waste 
27 storage areas. 

2a D-1 e(2) RH Complex Operations 

29 Loaded RH TRU casks are received in the RH Bay of the WHB. The RH Bay is served by an 
30 overhead bridge crane used for cask handling and maintenance operations. Storage in the RH 
31 Bay occurs in the RH-TRU 72-B or CNS 10-160B casks. A maximum of two loaded casks may 
32 be stored in the RH Bay and a maximum of one cask in the Cask Unloading Room may be 
33 stored at one time. A minimum of 44 inches (1.1 m) will be maintained between loaded casks in 
34 the RH Bay. The cask serves as secondary containment in the RH Bay for the RH TRU mixed 
35 waste payload container. In addition, the RH Bay has a concrete floor. 

36 Single RH TRU mixed waste canisters are unloaded from the RH-TRU 72-8 casks in the 
37 Transfer Cell of the RH Complex where they are transferred to facility casks. Drums of RH TRU 
38 mixed waste will be transferred remotely from the CNS 10-1608 cask, into the Hot Cell, and 
39 loaded into a canister. Storage in the Hot Cell occurs in either drums or canisters. A maximum 
40 of 12 55-gallon drums of RH TRU mixed waste and one 55-gallon drum of derived waste (94.9 
41 fe (2. 7 m3

)) may be stored in the Hot Cell. Except for the derived waste drum, individual 55-
42 gallon drums may not be stored in the Hot Cell for more than 25 days. The Transfer Cell houses 
43 the Transfer Cell Shuttle Car, which is used to facilitate transferring the canister to the facility 
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cask. Storage in this area typically occurs at the end of a shift or in an off-normal event that 
results in the suspension of waste handling. A maximum of one canister (31.4 fe (0.89 m3

)) may 
3 be stored in the Transfer Cell in a shielded insert in the Transfer Cell Shuttle Car or in a RH-
4 TRU 72-B cask. 

The Facility Cask Loading Room provides for transfer of a canister to the facility cask for 
6 subsequent transfer to the waste shaft conveyance and to the Underground Hazardous Waste 
7 Disposal Unit. The Facility Cask Loading Room also functions as an air lock between the waste 
8 shaft and the Transfer Cell. Storage in this area typically occurs at the end of a shift or in an off-
9 normal event that results in the suspension of waste handling. A maximum of one canister 

10 (31.4 fe (0.89 m3
)) may be stored in the Facility Cask in the Facility Cask Loading Room. 

11 Derived waste will be stored in the RH Bay and in the Hot Cell. 

12 D-1e(3) Parking Area Container Storage Unit (Parking Area Unit) 

13 The area extending south from the WHB within the fenced enclosure identified as the Controlled 
14 Area on Figure A1-2 is defined as the Parking Area Container Storage Unit. This area provides 
15 storage for up to 6,734 fe (191 m3

) of CH and/or RH TRU mixed waste contained in up to 40 
16 loaded Contact-Handled Packages and 8 Remote-Handled Packages. Secondary containment 
17 and protection of the waste containers from standing rainwater are provided by the 
18 transportation containers. Up to 12 additional Contact-Handled Packages and four additional 
19 Remote-Handled Packages may be stored in the Parking Area Surge Area so long as the 
20 requirements of Permit Sections 3.1.2.3 and 3.1.2.4 are met. No more than 50 Contact-Handled 
21 and 12 Remote-Handled Packages may be stored in the Parking Area Storage Unit. 

22 The safety criteria for Contact-Handled and Remote-Handled Packages require that they be 
23 opened and vented at a frequency of at least once every 60 days. During nonmal operations, 
24 Contact-Handled and Remote-Handled Packages will not require venting while located in the 
25 Parking Area Unit. Any off-normal event which results in the need to store a waste container in 
26 the Parking Area Unit for a period of time approaching fifty-nine (59) days shall be mitigated by 
27 returning the shipment to the generator prior to the expiration of the 60 day NRC venting period 
2s or by moving the Contact-Handled or Remote-Handled Package inside the WHB Unit where the 
29 waste will be removed and placed in one of the permitted storage areas or in the underground 
30 hazardous waste disposal unit. 

31 D-1f Off-Normal Events 

32 Off-normal events could interrupt normal operations in the waste management process line. 
33 Shipments of waste from the generator sites will be stopped in any event which results in an 
34 interruption to normal waste handling operations that exceeds three days. 

35 D-1g Containment 

36 The WHB Unit has concrete floors, which are sealed with a coating designed to resist all but the 
37 strongest oxidizing agents. Such oxidizing agents do not meet the TSDF-WAC and will not be 
38 accepted in TRU mixed waste at the WIPP facility. Therefore, TRU mixed wastes pose no 
39 compatibility problems with respect to the WHB Unit floor. 
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During normal operations, the floor of the normal storage areas within the CH Bay and RH 
2 Complex shall be visually inspected on a weekly basis to verify that it is in good condition and 
3 free of obvious cracks and gaps. When a RH TRU mixed waste container is present in the RH 
4 Complex, inspections will be conducted visually and/or using closed-circuit television cameras in 
s order to manage worker dose and minimize fadiation exposures. Manual inspections of the 
6 areas are performed at least annually during routine maintenance periods when waste is not 

present. 

Floor areas of the WHB used during off-normal events will be inspected prior to use and weekly 
9 while in use. Containers located in the permitted storage areas shall be elevated from the 

10 surface of the floor. Facility pallets provide at least 6 in (15 centimeters [em]) of elevation from 
11 the surface of the floor. TRU mixed waste containers that have been removed from Contact-
12 Handled or Remote-Handled Packages shall be stored at a designated storage area inside the 
13 WHB so as to preclude exposure to the elements. 

14 Secondary containment at permitted storage areas inside the WHB Unit shall be provided by the 
15 floor. The Parking Area Unit and TRUDOCK storage area of the WHB Unit do not require 
16 engineered secondary containment, since waste is not stored there unless it is protected by the 
17 Contact-Handled or Remote-Handled Packaging. Floor drains, the fire suppression water 
18 collection sump, and portable dikes, if needed, will provide containment for liquids that may be 
19 generated by fire fighting. Sump capacities and locations are shown in Drawing 41-F-087-014. 
20 Residual fire fighting liquids will be placed in containers and managed as described above. 
21 Secondary containment at storage locations inside the RH Bay, Cask Unloading Room, 

Transfer Cell, and Facility Cask Loading Room is provided by the cask or canisters that contain 
drums of RH TRU mixed waste. In the Hot Cell, secondary containment is provided by the Hot 

24 Cell subfloor. In addition, the RH Complex contains a 220-gallon (833-L) sump in the Hot Cell, a 
25 11 ,400-gallon ( 43, 152-L) sump in the RH Bay, and a 220-gallon (833-L) sump in the Transfer 
26 Cell to collect any liquids. 

27 D-2 Response Personnel 

28 Persons qualified to act as the RCRA Emergency Coordinator, as required by 20.4.1. 500 NMAC 
29 (incorporating 40 CFR §264.55), are listed in Table D-2. 

30 A RCRA Emergency Coordinator will be on-site at the WIPP facility 24 hours a day, seven days 
31 a week, with the responsibility for coordinating emergency response measures. RCRA 
32 Emergency Coordinators are listed in Table D-2, where four individuals have been designated 
33 primary RCRA Emergency Coordinators. This is because the on-duty Facility Shift Manager 
34 (FSM) is designated as the RCRA Emergency Coordinator. The four individuals shown serve as 
35 F SM on a rotating shift basis. 

36 Persons qualified to act as the RCRA Emergency Coordinator are thoroughly familiar with this 
37 Contingency Plan, the TRU mixed waste and hazardous waste operations and activities at the 
38 WIPP facility, the locations of TRU mixed waste and hazardous waste activities, the locations on 
39 the site where hazardous materials are stored and used, and the locations of waste staging and 
40 accumulation areas. They are familiar with the characteristics of hazardous substances, TRU 
41 mixed waste and hazardous waste handled at the WIPP facility, the location of TRU mixed 
42 waste and hazardous waste records within the WIPP facility, and the facility layout. In addition, 
43 persons qualified to act as the RCRA Emergency Coordinator have the authority to commit the 

PERMIT A TI ACHMENT D 
Page D-8 of 95 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 

July 14, 2011 

necessary resources to implement this Contingency Plan. Figure D-4 outlines the RCRA 
Emergency Coordinator's position relative to other organizations that provide support. 

3 In addition to the RCRA Emergency Coordinator, the following individuals or groups have 
4 specified responsibilities during any WIPP facility emergency: 

5 • Assistant Chief Office Warden (ACOW)-Persons assigned to take accountability for 
sections of the site, and then reporting the accountability to the Chief Office Warden. 

7 • Central Monitoring Room Operator (CMRO)-The on-shift operator responsible for 
a Central Monitoring Room (CMR) operations, including coordination of facility 
9 communications. The facility log is maintained by the CMRO. 

10 • Chief Office Warden (COW)-A predesignated individual with responsibilities for 
11 complete surface accountability at staging areas in the event of an evacuation. The 
12 Chief Office Warden receives reports from the ACOWs. 

13 • Emergency Response Team (ERT)-Supplemental group trained to respond to 
14 surface emergencies, to provide emergency first aid, and to respond to releases of 
15 hazardous waste or hazardous material. ERT members are part of the WIPP 
16 Supplemental Emergency Response Program. 

17 • Emergency Services Technician (EST)/Fire Protection Technician (FPT)-Regular 
18 employee whose job is that of full-time emergency responder. During non-emergency 
19 conditions, the EST/FPT inspects facility fire suppression systems and emergency 
20 equipment. The EST/FPT completes specific sections of the 'WIPP Hazardous 
21 Material Incident Report." Additional technical personnel complete identified sections 
22 of the report. 

23 • Fire Brigade-The fire brigade is a team of five personnel who respond to site 
24 emergencies. The team consists of an Incident Commander and four fire fighters. The 
25 fire fighters are trained in accordance with NFPA Standards for Industrial Fire Brigades 
26 (Fire Brigades that perform both advanced exterior and interior structural fire fighting). 

27 • First Line Initial Response T earn (FLIRT)-Supplemental primary responders in the 
28 event of a general underground emergency for medical and hazardous material 
29 response. The FLIRT also provides backup support for the ERT in the event of a 
30 general surface-facility emergency. FLIRT members are part of the WIPP 
31 Supplemental Emergency Response Program. 

32 • Mine Rescue T earn (MRT)-Supplemental group responsible for underground reentry 
33 and rescue after an emergency evacuation. The MRT responds in accordance with 30 
34 CFR Part 49 requirements. MRT members are part of the WIPP Supplemental 
35 Emergency Response Program. 

36 • Office Warden-An individual assigned responsibility for assuring that personnel are 
37 evacuated from his/her assigned area or building during evacuations. Office Wardens 
38 maintain a list of all personnel in their specific area. This list is compared with the 

PERMIT ATTACHMENT D 
Page D-9 of 95 



Waste Isolation Pilot Plant 
Hazardous Waste Perm1t 
July-14;20~1l~D!d<OJJY~J.1_\1.l:;; 

physical presence of personnel who assemble at the staging areas. The Office 
Wardens report area accountability to the ACOWs. 

3 • EOC Staff-The EOC consists of a minimum staff of three MOC management positions 
4 (the Crisis Manager, a Safety Representative and an Operations Representative) to 
s activate the EOC. The full EOC Staff includes the Crisis Manager, the Deputy Crisis 
6 Manager, a Safety Representative, an Operations Representative and the EOC 

Coordinator. Additional technical and logistics personnel will provide support as 
a necessary. The EOC is activated by the FSM. Since EOC staff are performing duties 
g similar to their normal job functions and providing support related to their area of 

10 expertise, no specific RCRA training is required. 

11 D-3 Implementation 

12 The provisions of this Contingency Plan will be implemented immediately whenever there is an 
13 emergency event (e.g., a fire, an explosion, or a natural occurrence that involves or threatens 
14 hazardous or TRU mixed wastes or a release of hazardous substances, hazardous materials, or 
15 hazardous wastes) that could threaten human health or the environment, or whenever the 
16 potential for such an event exists as determined by the RCRA Emergency Coordinator, as 
17 required under 20.4.1.500 NMAC (incorporating 40 CFR §264.51 (b)). The following information 
18 is utilized for categorization of events to determine implementation of the Contingency Plan: 

19 1. Medical Emergencies (does not implement the Contingency Plan) 

21 

22 

23 

2. Non-emergency (does not implement the Contingency Plan) 

a. Fire already out, did not involve any hazardous materials. 

b. Spill or release involved materials excluded according to the SARA Title Ill, 
Statute 42 U.S. C. 11021 (e). Such as: 

24 1) Any substance present in the same form and concentration as product 
25 packaged for distribution and use by the general public. (Example: Cleaning 
26 solutions) · 

27 2) Any substance to the extent it is used in a laboratory under the direct 
28 supervision of a technically qualified individual. 

29 3) Petroleum, including crude oil or any fraction thereof, which is not otherwise 
30 specifically listed or designated as a hazardous substance by Comprehensive 
31 Environmental Response, Compensation and Liability Act (CERCLA). 

32 3. Incident Levell: According to the NFPA 471, Responding to Hazardous Materials 
33 Incidents (See Table D-3). If the product(s) involved in the fire, explosion, spill or 
34 leakage meets the folloWing criteria, it will be classified as a Level I incident and does 
35 not implement the Contingency Plan. 

36 

37 

38 

a. The product does not require a U.S. Department of Transportation (DOT) placard, 
is a NFPA listed 0 or 1 for all categories, or is Other Regulated Materials A, B, C, 
or D. 
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b. The fire is under control and the reactivity rating of the material is less than a 
rating 2, indicating a low potential for subsequent explosion as the hazardous 
material can be considered normally stable. 

c. There was no release or the release can be confined with readily available 
resources. 

d. There is no life-threatening situation. 

e. There is no potential environmental impact. 

a 4. Incident Level \I: According to NFPA 471, Responding to Hazardous Materials 
9 Incidents, (See Table D-3). If the product(s) involved in the fire, explosion, spill or 

10 leakage meets the following criteria, it will be classified as a Levell! incident and the 
11 Contingency Plan will be implemented by the RCRA Emergency Coordinator. 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

a. The product requires a DOT placard, is an NFPA 2 for any categories, or is 
Environmental Protection Agency (EPA) regulated waste (Site-specific: Table D-1 
and TRU mixed waste) AND 

b. The incident involves multiple packages. 

c. There is potential for the fire to spread since the hazardous material's flammability 
level (rating 2) is below 200 degrees Fahrenheit, or the reactivity (rating 2) 
indicates that violent chemical changes are possible and thus may be explosive. 

d. The release may not be controllable without special resources. 

e. The incident requires evacuation of a limited area for life safety. 

f. The potential for environmental impact is limited to soil and air within incident 
boundaries. 

g. The container is damaged but able to contain the contents to allow handling or 
transfer of product. 

25 5. Incident Level Ill: According to NFPA 471, Responding to Hazardous Materials 
2s Incidents (See Table D--3). If the product(s) involved in the fire, explosion, spill or 
27 leakage meet the following criteria, it will be classified as a Level Ill incident and the 
2s Contingency Plan will be implemented by the RCRA Emergency Coordinator. 

29 

30 

31 

32 

33 

a. The product is a poison A (gas), an explosive AlB, organic peroxide, flammable 
solid, material that is dangerous when wet, chlorine, fluorine, anhydrous 
ammonia, NFPA 3 and 4 for any categories including special hazards, EPA 
extremely hazardous substances, and cryogenics. 

b. The site-specific container size for this incident level will be a tank truck. 
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c. There is potential for the fire to spread since the hazardous material's flammability 
level (rating 3 or 4) is below 100 degrees Fahrenheit, or the reactivity (rating 3 or 
4) indicates that the material may explode. 

d. The release may not be controlled even with special resources. 

e. The incident requires mass evacuation of a large area for life safety. 

f. Even though the NFPA guidelines for this incident level indicate that the potential 
for environmental impact is severe, due to the site engineering controls, the 
impact is contained within the HWMUs. 

g. The container is damaged to such an extent that catastrophic rupture is possible. 

10 The above categories include fire situations, weather conditions, natural phenomena, and 
11 explosions which will have to be evaluated to make an incident level determination. A Level II 
12 (potential threat to human health in localized area, potential for moderate on-site environmental 
13 impact) or Level Ill (potential threat to human health in a larger area, potential for severe 
14 environmental impact) incident by definition is considered to be a potential threat to human 
15 health or the environment and, therefore, is considered to be an emergency requiring activation 
16 of the Contingency Plan. 

17 D-4 Emergency Response Method 

Methods that describe how and when the WIPP Contingency Plan will be implemented cover 
19 the following 11 implementation areas: 

20 1. Notification (Section D-4a) 
21 2. Identification of hazardous materials (Section D-4b) 
22 3. Assessment of the nature and extent of the emergency (Section D-4c) 
23 4. Control, containment, and correction of the emergency (Section D-4d) 
24 5. Prevention of recurrence or spread of fires, explosions, or releases (Section D-4e) 
zs 6. Management and containment of released material and waste (Section D-4f) 
26 7. Incompatible waste (Section D-4g) 
27 8. Post-emergency facility and equipment maintenance and reporting (Section D-4h) 
2s 9. Container spills and leakage (Section D-4i) 
zg 10. Tank spills and leakage (Section D-4j) 
30 11. Surface impoundment spills and leakage (Section D-4k) 

31 D-4a Notification 

32 Notification requirements in the event of an emergency at a RCRA hazardous waste 
33 management facility are defined by 20.4.1.500 NMAC (incorporating 40 CFR §§264.56(a) and 
34 (d)). Necessary notifications in case of an emergency at the WIPP facility are described in this 
35 section (Figure D-4a). Personnel at the WIPP facility are trained to respond to emergency 
36 notifications. 
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D-4a(1) Initial Emergency Response and Alerting the RCRA Emergency Coordinator 

The first person to become aware of an incident shall immediately report the situation to the 
3 CMRO, and provide the following information, as appropriate: 

4 • Name and telephone number of the caller 
s • Location of the incident and the caller 
6 • Time and type of incident 

• Severity of the incident 
8 • Magnitude of the incident 

• Cause of the incident 
10 • Assistance needed to deal with or control the incident 
11 • Areas or personnel affected by the incident 

12 In addition to receiving incident reports, the CMRO, who is located in the Support Building 
13 (Building 451) (Figure D-1 ), continuously monitors (24 hours a day) the status of mechanical, 
14 electrical, and/or radiological conditions at selected points on the site, both above and below 
15 ground. Alarms to indicate abnormal conditions are located throughout the WIPP facility. The 
16 alarm(s) (e.g., fire, radiation) may be the first notification of an emergency situation received by 
17 the CMRO. The CMRO monitors alarms, takes telephone calls and radio messages, and 
18 initiates outgoing calls to emergency staff and outside agencies. 

19 Once the CMRO is notified of a fire, explosion, or a release anywhere in the facility (either by 
20 eyewitness or an alarm), the RCRA Emergency Coordinator is immediately notified. Once 
21 notified, the RCRA Emergency Coordinator assumes responsibility for the management of 
22 activities related to the assessment, abatement, and/or cleanup of the incident. 

23 A RCRA Emergency Coordinator is on-site at all times and, therefore, can be reached at any 
24 time via a two-way radio or over the public address (PA) and plectrons on-site. If the RCRA 
25 Emergency Coordinator is unavailable or unable to perform these duties, a qualified alternate 
26 RCRA Emergency Coordinator is available. 

27 The EST/FPT is also notified in case of fire, explosion, or release. The RCRA Emergency 
2s Coordinator, as incident commander, determines if supplemental emergency responders are 
29 necessary. Notification of the ERT (surface) is made by using the ERT pagers and/or the public 
30 announcement system. Notification of the FLIRT is by using the Mine Page Phone System. If 
31 the MRT is needed the RCRA Emergency Coordinator will instruct the CMRO to make a PA 
32 announcement for the MRT to assemble in the Mine Rescue Room, located in a predetermined 
33 location. 

34 Off-shift personnel may be notified using the on-call list, which is updated weekly by the 
35 Permittees. The FSM/CMRO, each individual on the on-call list, and WIPP Security receive 
36 copies of the on-call list. The CMRO may direct Security to make the notifications. 

37 The response to an unplanned event will be performed in accordance with procedures based on 
38 the applicable Federal, State, or local regulations and/or guidelines for that response. These 
39 include the U.S. Mine Safety and Health Administration (MSHA); NMAC; CERCLA; Chapter 74, 
40 Article 4B, New Mexico Statutes Annotated 1978, New Mexico Emergency Management Act; 
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and agreements between the Permittees and local authorities (Section D-6) for emergencies 
throughout the WIPP facility. 

3 After notification by the CMRO, the EST/FPT shall immediately investigate to determine 
4 pertinent information relevant to the actual or potential threat posed to human health or the 
s environment. The information will include the location of release, type, and quantity of spilled or 
s released material (or potential for release due to fire, explosion, weather conditions, or other 
7 naturally occurring phenomena), source, areal extent, and date and time of release. The 
a EST /FPT shall provide information for classification of the incident, according to the emergency 

response guidelines, to the RCRA Emergency Coordinator. The RCRA Emergency Coordinator 
10 then classifies the incident after evaluation of all pertinent information. This classification will 
11 consider both direct and indirect effects of the release, fire, or explosion (e.g., the effects of any 
12 toxic, irritating, or asphyxiating gases that are generated, or the effects of any hazardous 
13 surface water run-off from water or chemical agents used to control fire and heat-induced 
14 explosions). 

1s When the RCRA Emergency Coordinator determines that an Incident Level II or Ill has 
16 occurred, the Contingency Plan is implemented. The RCRA Emergency Coordinator then may 
11 choose to activate the EOC for additional support (Figure D-4). If the RCRA Emergency 
18 Coordinator determines that due to extenuating circumstances the potential to upgrade to an 
19 incident Level II or Ill exists, the RCRA Emergency Coordinator also may activate the EOC. The 
20 EOC will assist the RCRA Emergency Coordinator in mitigation of the incident with use of 
21 communications equipment and technical expertise from any WIPP organization (see Section 

D-4c). 

23 The EOC staff will assess opportunities for coordination and the use of mutual-aid agreements 
24 with local outside agencies making additional emergency personnel and equipment available 
25 (Section D-6), as well as the use of specialized response teams available through various State 
26 and Federal agencies. As a DOE-owned facility, the WIPP facility may use the resources 
21 available from the Federal Response Plan, signed by 27 Federal departments and agencies in 
28 April 1987, and developed under the authorities of the Earthquake Hazards Reduction Act of 
29 1977 (42 U.S.C. 7701 et seq.) and amended by the Stafford Disaster Relief Act of 1988. Most 
30 resources are available within 24 hours. The WIPP facility maintains its own emergency 
31 response capabilities on-site. In addition to the supplemental emergency responders, 
32 radiological control technicians, environmental sampling technicians, wildlife biologists, and 
33 various other technical experts are available for use on an as-needed basis. 

34 D-4a(2) Communication of Emergency Conditions to Facility Employees 

35 Procedures for notifying facility personnel of emergencies depend upon the type of emergency. 
38 Methods of notification are: 

37 • Local Fire Alarms 

38 

39 

The local fire alarms sound a bell tone and may be activated automatically or manually 
in the event of a fire. 
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The evacuation signal is a yelp2 tone and is manually activated by the CMRO when 
3 needed. The CMRO shall follow the evacuation signal with verbal instructions and 
4 ensure the Site Notification System (i.e., the plectron) has been activated. 

s • Underground Evacuation Warning System 

6 

7 

B 

9 

10 

11 

12 

13 

The evacuation signal is a yelp tone and flashing strobe light. In the event of an 
evacuation signal, underground personnel will proceed to the nearest egress hoist 
station (Section D-7b) to be apprised of the nature of the emergency and the 
evacuation route to take. Underground personnel are trained to report to the 
underground assembly areas and await further instruction if all power fails or if 
ventilation stops. If evacuation of underground personnel is required, this will be done 
using the backup electric generators and in accordance with the applicable 
requirements of MSHA. 

14 • Contingency Evacuation Notification 

15 If the primary warning system consisting of alarms and signals fails to operate when 
1s activated (as in a total power outage and failure of the back-up power systems}, WIPP 
17 Security will be notified by the CMRO to initiate the contingency evacuation plan. In 
18 this event Security officers will alert personnel to evacuate the area and will check 
19 trailers, if possible, to ensure that personnel have been alerted/evacuated. 

20 WIPP facility personnel are trained and given instruction during General Employee Training to 
21 recognize the various alarm signals and the significance of each alarm. WIPP facility employees 
22 and site visitors are required to comply with directions from emergency personnel and alarm 
23 system notifications and to follow instructions concerning emergency equipment, shutdown 
24 procedures, and emergency evacuation routes and exits. 

2s D-4a(3) Notification of Local, State, and Federal Authorities 

26 If it is determined that the facility has had a fire, an explosion, a spill, or a release of hazardous 
27 waste or hazardous waste constituents (included in 20.4.1.200 NMAC (incorporating 40 CFR § 
28 261)) in the miscellaneous unit or TRU mixed waste handling areas, or an emergency resulting 
29 in a release of a hazardous substance (included in 40 CFR §302.4 and §302.6 or the New 
30 Mexico Emergency Management Act, §74-48-3 and §74-48-5) that could threaten human 
31 health or the environment outside the facility, the RCRA Emergency Coordinator, after 
32 consultation with the DOE as the owner of the facility, will assure that local authorities are 
33 notified by telephone and/or radio, including: 

34 • Carlsbad Police Department (telephone number: (575]885-2111) (or 911) 
35 • Carlsbad Fire Department (telephone number: [575] 885-2111) (or 911) 
36 • Eddy County Sheriff (telephone number: [575]887-7551) 
37 • Hobbs Fire Department (telephone number: [575]397-9265) 

2 The yelp tone increases from 500 to 1,000 hertz and drops to 500 hertz. 
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After local authorities are notified, the RCRA Emergency Coordinator will ensure notification of 
the following: 

3 • New Mexico Environment Department (NMED) 
4 Department of Public Safety 

24-Hour Emergency Reporting Telephone Number: (505) 827-9329 
6 FAX number: (505) 827-9368 

• Department of Public Safety WIPP Coordinator 
a Telephone Number: (505) 827-9221 
s FAX number: (505) 829-3434 

10 • Hazardous Materials Emergency Response, Chemical Safety Office, Department of 
11 Public Safety, State Emergency Response Commission 
12 Telephone number: (505) 476-9681 
13 FAX number: (505) 476-9695 

14 • National Response Center 
1s Telephone number: 1-800-424-8802 
16 FAX number: (202) 479-7181 

11 • Local Emergency Planning Committee 
1a Telephone number: (575) 885-3581 

Fax number: (575) 628-3973 

20 The first notification of public safety and regulatory agencies will include the following: 

21 • The name and address of the facility and the name and phone number of the reporter 

22 • The type of incident (fire, explosion, or release) 

23 • The date and time of the incident 

24 • The type and quantity of material(s) involved, to the extent known 

zs • The exact location of the incident 

26 • The source of the incident 

27 • The extent of injuries, if any 

2a • Possible hazards to human health and the environment (air, soil, water, wildlife, etc.) 
zg outside the facility 

30 • The name, address, and telephone number of the party in charge of or responsible for 
31 the facility or activity associated with the incident 

32 • The name and the phone number of the RCRA Emergency Coordinator 
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• The identity of any suliace and/or groundwater involved or threatened and the extent 
of actual and potential water pollution 

3 • The steps being taken or proposed to contain and clean up the material involved in the 
4 incident 

s The RCRA Emergency Coordinator will also be available to advise the appropriate local, State, 
s or Federal officials on whether or not local areas should be evacuated. 

7 D-4a( 4) Notification of the General Public 

Immediate notification of the general public through the public safety and emergency agencies 
9 listed above will be made by, or under the direction of, the RCRA Emergency Coordinator 

10 following an evaluation to determine if local adjacent areas need to be evacuated. This 
11 evaluation will be made in consultation with the DOE who, as the owner of the facility, has 
12 management responsibility for the land withdrawal area. DOE policy is to provide accurate and 
13 timely information to the public by the most expeditious means possible concerning emergency 
14 situations at the WIPP site that may affect off-site personnel, public health and safety, and/or 
15 the environment. A DOE (DOE) Management representative is always on-call. This person is 
16 available by pager or telephone 24 hours a day. 

17 A Hazards Assessment was conducted, which indicated no need for protective actions or 
18 emergency action levels, as defined by the Permittees, for the facility. Therefore, no procedures 
19 are in place for evacuation of the public. Procedures are in place for notification of the public by 
20 radio, television, and newspapers for news items which might include notification of on-site 
21 emergency situations. These procedures include a Public Affairs Coordinator in the EOC who 
22 writes and transmits press releases to the DOE office, where formal press conferences are 
23 conducted. 

24 D-4b Identification of Hazardous Materials 

25 The identification of hazardous wastes, hazardous waste constituents, or hazardous materials 
26 involved in a fire, an explosion, or a release to the environment is a necessary part of the 
21 assessment of an incident, as described in 20.4.1.500 NMAC (incorporating 40 CFR 
2s §264.56(b)). RCRA hazardous waste and hazardous substances and materials listed in 40 CFR 
29 §302.4 and §302.6 or New Mexico Emergency Management Act, §74-48-3 and §74-48-5 and, 
30 involved in any release at the WIPP facility will be identified. The identification of likely 
31 hazardous materials at any location is enhanced because hazardous materials and hazardous 
32 waste are only stored or managed in specified locations throughout the WIPP facility. An 
33 attempt will be made to identify products involved by occupancy/location, container shape, 
34 markings/color, placards/labels, United Nations/North America/Product Identification Number, 
35 on-site technical experts, or field sampling. Further, the ES&H department maintains an updated 
36 inventory of hazardous materials/substances that are brought on site, and a master MSDS 
37 listing in the Safety and Emergency Services Facility, Building 452. 

38 Sources of information available to identify the hazardous wastes, substances, or materials 
39 involved in a fire, an explosion, or a release at the WIPP facility include operator/supervisor 
40 knowledge of their work areas, materials used, and work activities underway; the WIPP Waste 
41 Information System (WWIS), which identifies the location within the facility of emplaced TRU 
42 mixed waste, including emplaced derived waste; and waste manifests and other waste 
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characterization information in the operating record. The WWIS also includes information on 
wastes that are in the waste handling process. Also available are MSDSs for hazardous 

:l material in the various user areas throughout the facility, waste acceptance records, and 
4 materials inventories for buildings and operating groups at the WIPP facility. Information or data 
s from the derived waste accumulation areas, the hazardous waste staging area, satellite staging 
s areas, and nonregulated waste accumulation areas are included. 

TRU mixed waste received by the WIPP facility during the Disposal Phase will be characterized 
a for hazardous constituents prior to receipt, and acceptable knowledge will be used to 
9 characterize derived waste prior to emplacement. 

10 Information required for identifying TRU mixed hazardous constituents in case of an incident is 
11 readily available through the WWIS and the waste acceptance records. Waste accepted at 
12 WIPP is already known to be compatible with all materials used to respond to an emergency. All 
13 non-TRU mixed waste materials received on site, other than those listed in Table D-1, are in 
14 such small quantities that no reaction could develop which would trigger an Incident Levell! or 
15 Ill response. 

16 The RCRA Emergency Coordinator will have access to the WWIS through Operations, or 
17 through the Facility Shift Manager's Office. 

18 The RCRA Emergency Coordinator has access to the inventory lists and MSDSs in the Safety 
19 and Emergency Services Facility at all times. 

D-4c Assessment of the Nature and Extent of the Emergency 

21 Once the required notifications have been made, the RCRA Emergency Coordinator will ensure 
22 that the identity, exact source, amount, and areal extent of any released materials are 
23 determined, as required under 20.4.1.500 NMAC (incorporating 40 CFR §264.56(b)). The 
24 RCRA Emergency Coordinator will determine whether the occurrence constitutes an emergency 
25 based on knowledge of the area and access to the waste identification/characterization 
26 information described in Section D-4b. An emergency will require response by only trained 
27 emergency response personnel. The RCRA Emergency Coordinator will be responsible for 
28 responding to immediate and potential hazards, using the services of trained personnel to 
29 determine: 1) the identity of hazardous wastes, hazardous waste constituents, and other 
Jo hazardous materials involved in a release, as described in Section D-4b; 2) whether or not a 
31 release involved a reportable quantity of a hazardous substance; 3) the areal extent of a 
32 release; 4) the exact source of a release; and 5) the potential hazards to human health or to the 
33 environment. • 

34 After the materials involved in an emergency are identified, the specific information on the 
35 associated hazards, appropriate personal protective equipment (PPE), decontamination, etc., 
38 will be obtained from MSDSs and from appropriate chemical reference materials at the same 
37 location. These information sources may be accessed by the RCRA Emergency Coordinator or 
38 through several WIPP facility organizations. 
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The emergency assessment requires determination of hazards involving evaluation of several 
criteria, including: 

3 • Exposure: magnitude of actual or potential exposure to employees, the general public, 
4 and the environment; duration of human and environmental exposure; pathways of 

exposure 

e • Toxicity: types of adverse health or environmental effects associated with exposures; 
1 the relationship between the magnitude of exposure and adverse effects 

a • Reactivity: hazardous materials or hazardous wastes, which are not TRU mixed 
9 wastes, involved in an incident will be assessed for reactivity through accessing the 

10 MSDSs for the affected material and the recommended method(s) for managing such 
11 waste 

12 • Uncertainties: considerations for undeterminable or future exposures; uncertain or 
13 unknown health effects, including future health effects 

14 D-4d Control, Containment. and Correction of the Emergency 

1s The WIPP facility is required to control an emergency and to minimize the potential for the 
16 occurrence, recurrence, or spread of releases due to the emergency situation, as described in 
11 20.4.1.500 NMAC (incorporating 40 CFR §264.56 (e)). The WIPP Emergency Response 
1s procedures utilize the incident mitigation guidelines in NFPA 471, Responding to Hazardous 
19 Materials Incidents, with initial response priority being on control, and those actions necessary 
20 to ensure confinement and containment (the first line of defense) in the early, critical stages of a 
21 spill or leak. The RCRA Emergency Coordinator is responsible for stopping processes and 
22 operations when necessary, and removing or isolating containers. TRU mixed waste will remain 
23 within the WHB Unit, the Parking Area Unit, and the underground HWDU. 

24 D-4d( 1) All Emergencies 

25 The WIPP Emergency Response procedures include, but are not limited to, the following 
26 actions appropriate for control: 

21 1. Isolate the area from unauthorized person by fences, barricades, warning signs, or 
zs other security and site control precautions. Isolation and evacuation distances vary, 
29 depending upon the chemical/product, fire, and weather situations. 

30 2. Identify the chemical/product according to Section D-4b. 

31 3. Drainage controls. 

32 4. Stabilization of physical controls (such as dikes or impoundment[s]). 

33 5. Capping of contaminated soils to reduce migration. 

34 6. Using chemicals and other materials to retard the spread of the release or to mitigate · 
35 its effects. 
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7. Excavation, consolidation, removal, or disposal of contaminated soils. 

8. Removal of drums, barrels, or tanks where it will reduce exposure risk during situations 
3 such as fires. 

4 If the facility stops operations in response to a fire, explosion, or release, the RCRA Emergency 
s Coordinator shall ensure continued monitoring for leaks, pressure buildup, gas generation, or 
e ruptures in valves, pipes, or other equipment, wherever appropriate. If operations continue, 

personnel normally assigned to these tasks will continue. 

a Both natural and synthetic methods will be employed to limit the releases of hazardous 
g materials so that effective recovery and treatment can be accomplished with minimum additional 

10 risk to human health or the environment. A combination of the above methods to achieve 
11 protection of human health and the environment, with emphasis on two basic methods for 
12 mitigation of hazardous materials incidents- Physical and Chemical (Tables D-4, D-5) 
13 mitigation, will be used. 

14 1. Physical methods of control involve any of several processes to reduce the area of the 
1s spill/leak, or other release mechanism (such as fire suppression). 

1e A. Absorption is the process in which materials hold liquids through the process of 
17 wetting. Absorption is accompanied by an increase in the volume of the 
18 sorbate/sorbent system through the process of swelling. Some of the materials 

q utilized in response to Level I incidents or Level II incidents involving liquids will be 
absorbent sheets of polyolefin-type fibers, spill control bucket materials 

L1 (specifically for solvents, neutralization, or for acids/caustics), and absorbent 
22 socks for general liquids or oils. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

B. Covering refers to a temporary form of mitigation for radioactive incidents that will 
be utilized in response to Level II or Level Ill incidents involving CH TRU mixed 
waste. These could include absorbent sheets, plastic, or actual ambulance 
blankets. 

C. Dikes or Diversions refer to the use of physical barriers to prevent or reduce the 
quantity of liquid flowing into the environment. Dikes may be soil or other barriers 
temporarily utilized to hold back the spill or leak. Diversion refers to the methods 
used to physically change the direction of the flow of the liquid. Absorbent socks 
or earth may be utilized as dikes or diversions for all levels of incidents. 

D. Overpacking is accomplished by the use of an oversized container. Overpack 
containers will be compatible with the hazards of the materials involved. 

E. Plug and Patch refers to the use of compatible plugs and patches to reduce or 
temporarily stop the flow of materials from small holes, rips, tears, or gashes in 
containers. A Series "A" hazardous response kit containing nonsparking 
equipment to control and plug leaks may be utilized for response to all levels of 
incidents. 

F. Transfer refers to the process of moving a liquid, gas, or some forms of solids, 
either manually or by pump, from a leaking or damaged container. Scoops, 
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shovels, jugs, and pails as well as drum transfer pumps for chemical and 
2 petroleum transfer are utilized as needed in response to all levels of incidents. 

3 G. Vapor Suppression refers to the reduction or elimination of vapors emanating from 
4 a spilled or released material through the most efficient method or application of 

specially designed agents such as an aqueous foam blanket. 

6 2. Chemical Methods of Mitigation 

8 

9 

10 

11 

A. Neutralization is the process of applying acids or bases to a spill to form a neutral 
salt. The application of solids for neutralizing can often result in confinement of the 
spilled material. This would include using the neutralizing adsorbents. 

B. Solidification is the process whereby a hazardous liquid is added to material such 
as an absorbent so that a solid material results. 

12 The established procedures are based upon the incident level and a graded approach for 
13 nonradioactive or CH TRU waste emergencies and initiated to: 

14 1. Minimize contamination or contact (through PPE, etc.) 
15 2. Limit migration of contaminants 
16 3. Properly dispose of contaminated materials 

17 For RH TRU mixed waste, the detection of contamination on or damage to a RH TRU mixed 
18 waste canister or a facility canister may occur outside the Hot Cell during cask to cask transfer 
19 of the canister or during loading of the Shielded Insert in the Transfer Cell. When such 
20 contamination or damage is found, the Permittees have the option to decontaminate or return 
21 the canister to the generator/storage site or another site for remediation. In the case of a 
22 damaged facility canister, the Shielded Insert may be used as an overpack to facilitate further 
23 management. Contamination may also be detected within the Hot Cell during the unloading of 
24 the CNS 10-1608 shipping cask. In this case, the Permittees may decontaminate the 55-gallon 
25 drums or return them to the generator/storage site or another site for remediation. Spills or 
26 releases that occur within the RH Complex or the underground as the result of RH TRU mixed 
27 waste handling will be mitigated by using appropriate measures which may include the items 
28 above. 

29 0-4d(2) Fire 

30 The incident level emergency response identified in Section 0-3 includes fire/explosion 
31 potential. WIPP fire response includes incipient, exterior structure fires, and internal structure 
32 fires. The RCRA Emergency Coordinator can implement the Memoranda of Understanding 
33 (MOU) for additional support. 

34 The first option in mine fire response will be to apply mechanical methods to stop fires (e.g., cut 
35 electrical power). The last option in mine fire response will be to reconfigure ventilation using 
36 control doors associated with the underground ventilation system. The following actions are 
37 implemented in the event of a fire: 

38 1. All emergency response personnel at an incident will wear appropriate PPE. 
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2. Only fire extinguishing materials that are compatible with the materials involved in the 
fire will be used to extinguish fires. Compatibility with materials involved in a fire are 

J determined by pre-fire plans, Emergency Response Guide Book (DOT, 1993}, DOT 
4 labeling, and site-specific knowledge of the emergency response personnel. Water 
5 and dry chemical materials have been determined to be compatible with all 
6 components of the TRU mixed waste. Pre-fire plans for the WHB are included in 

Figures D-1 0 and D-11. 

Fires in areas of the WHB Unit should not propagate, due to limited amount of 
g combustibles, and the concrete and steel construction of the structures. Administrative 

10 controls, such as landlord inspections and EST/FPT inspections, help to insure good 
11 housekeeping is maintained. Combustible material and TRU mixed waste will be 
12 isolated, if possible. Firewater drain trenches collect the water and channel it into a 
13 sump. In areas not adjacent to the trenches, portable absorbent dikes (pigs) will be 
14 used to retain as much as possible, until it can be transferred to containers or sampled 
1s and analyzed for hazardous constituents. 

16 3. If the fire spreads or increases in intensity, personnel will be directed to evacuate. 

17 4. The RCRA Emergency Coordinator will remain in contact with responding personnel to 
18 advise them of the known hazards. 

19 5. In order to ensure that storm drains and/or sewers do not receive potentially 
hazardous runoff, dikes will be built around storm drains to control discharge as 
needed. Collected waste will be sampled and analyzed for hazardous constituents, 

22 before being discharged to evaporation ponds. There are two ponds south of the 
23 security fence, opposite the WHB Unit, that will collect drainage from the parking area. 
24 The rest of the site, inside the security fence, drains to the large pond to the west. 
2s Samples will be taken from these ponds, after the emergency has been abated, to 
26 determine any cleanup requirements. NMED will approve any procedures associated 
21 with the sampling and analysis of the ponds. 

28 6. The RCRA Emergency Coordinator maintains overall control of the emergency and 
29 may accept and evaluate the advice of WIPP facility personnel and emergency 
30 response organization members, but retains overall responsibility. 

31 7. The RCRA Emergency Coordinator will be in overall control of WIPP facility 
32 emergency response efforts until the emergency is terminated. 

33 8. Materials involved in a fire can be identified in the following ways: 

34 

35 

36 

37 

38 

39 

40 

• According to Section D-4b. 

• If the contents of the waste container cannot be determined based on its 
location and the label is destroyed by fire, the material will be treated as an 
unknown, evaluated for radiological contamination, and analyzed according to 
methods in the EPA's "Test Methods for Evaluating Solid Waste 
Phys1cai/Chemical Methods" (SW-846), Third Edition, after the fire has been 
extinguished. 
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• Airborne radioactivity samples may be obtained during a fire involving 
radioactive materials, using portable and fixed air samplers. Response 
personnel will be adequately protected from airborne radioactivity by their PPE 
required for fire response. 

9. Only materials compatible with the waste may be used for fire response. 

s 10. When cleanup has proceeded to the point of finding no radionuclide activity, then the 
"swipe" can be sent for analysis for hazardous constituents. The use of these 

a confirmation analyses is as follows: 

9 

10 

11 

12 

13 

14 

15 

• For waste containers, once radiologically clean and free of any visible 
evidence of hazardous waste spills on the container, it will be placed in the 
underground without further action. 

• For area contamination, once the area is cleaned up and is shown to be 
radiologically clean, it will be sampled for the presence of hazardous waste 
residues (for further information see Section D-4d, Emergency Termination 
Procedures). 

1s 11. Fire suppression materials used in response to incidents will be retained on-scene, 
17 where an evaluation will be performed to determine appropriate recovery and disposal 
18 methods. 

19 D-4d(3) Explosion 

20 The following actions will be implemented in the event that an explosion that involves or 
21 threatens hazardous or TRU mixed waste or hazardous materials has occurred: 

22 1. The area will be evacuated immediately. 

23 2. The CMRO will immediately notify the appropriate emergency response personnel and 
24 the RCRA Emergency Coordinator about the explosion. 

25 3. Injured personnel will be treated and transported as necessary. 

26 4. The RCRA Emergency Coordinator will remain in contact with responding personnel to 
21 advise them of the known hazards involved and the degree and location of the 
28 explosion and associated fires. 

29 5. The RCRA Emergency Coordinator will be in command and may accept and evaluate 
30 the advice of WIPP facility personnel and emergency response organization members, 
31 but retains the overall responsibility. Selections of methods and tactics of response are 
32 the responsibility of the Incident Commander. 

33 6. The RCRA Emergency Coordinator will be in overall control ofWIPP facility 
34 emergency response efforts until the emergency is terminated. 

35 7. When cleanup has proceeded to the point of finding no radionuclide activity, then 
36 samples may be taken for chemical analysis if there is visible evidence to suspect 
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additional hazardous waste residues. Chemical residues on floor surfaces resulting 
from a hazardous waste explosion will be evaluated, sampled, analyzed (if required), 

3 isolated, and returned to appropriate containers, and surfaces will be cleaned using 
4 appropriate cleaners. 

5 8. The RCRA Emergency Coordinator may shut down operational units (e.g., process 
6 equipment and ventilation equipment) that have been affected directly or indirectly by 
7 the explosion. Once the areas have been determined safe for reentry, processes may 
s be reactivated. 

9 D-4d{4) Spills 

10 Protection of response personnel at a hazardous material incident is paramount The primary 
11 methods to protect personnel are time, distance, and shielding. If a Level II or Ill incident exists, 
12 the RCRA Emergency Coordinator will implement the following actions: 

13 1. The immediate area will be evacuated. 

14 2. The RCRA Emergency Coordinator will review facility records to determine the identity 
1s and chemical nature of released material. 

16 3. Entry team procedures will be utilized, with special attention to the following: 

• Buddy system 
• Appropriate PPE 

19 • Backup rescue team 
20 • Supplemental communication signals (hand signals and hand-light signals) 
21 • Monitoring equipment 
22 • Exposure time limitations 

23 4. If possible, the source of the release will be secured. 

24 5. A dike to contain runoff may be built 

2s 6. Emergency responders will ensure that storm drains and/or sewers do not receive 
zs potentially hazardous runoff or spilled material. They may build dikes around storm 
n drains to control discharge. 

2s 7. Released wastes may be collected and contained by stabilizing or neutralizing the 
29 spilled material, as appropriate, pouring an absorbent over the spilled material, and 
3o sweeping or shoveling the absorbed material into drums or other appropriate 
31 containers. The absorbents have been determined to be compatible with all 
32 components of the TRU mixed waste. 

33 8. No TRU mixed waste that may be incompatible with the· released material will be 
34 managed in the affected area until cleanup procedures are complete. 

35 9. The RCRA Emergency Coordinator will direct spill control, decontamination, and 
36 termination procedures described below. 
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Decontamination of personnel with radioactive contamination is the responsibility of the 
Radiological Control (RC) section. If a person is contaminated with radioactivity during a site 

4 evacuation to the staging areas, the contaminated area will be covered before the person can 
s be moved (under escort by RC personnel) to the staging area. The RC personnel will ensure the 
6 contaminated person remains segregated from other site personnel while under RC supervision. 

In the event of an emergency that requires immediate evacuation of the area, the contamination 
8 can be covered by any method warranted, given the circumstance (e.g., clean clothing wrapped 
9 around the area). If the size of the radioactive contamination on the body is small and localized, 

10 it can be covered with clothing (e.g., glove, shoe cover, coveralls). If the size of the radioactive 
11 contamination on the body is large, it may be covered by dressing the individual in a full set of 
12 Anti-Contamination clothing (coveralls, hood, gloves, shoe covers, etc.). 

13 If time and location permit and the contamination is on the face, it will be decontaminated 
14 immediately using a cloth moistened with tepid water (and a mild detergent, if necessary). If the 
15 size of the radioactive contamination on the individual's body is small and localized, it will be 
16 decontaminated using the same method as for the face, but after the individual has been 
17 transferred to an area appropriate for conducting decontamination. 

18 If the individual is transferred to the staging area prior to decontamination, he/she will be 
19 decontaminated at the staging area using site procedures for personnel decontamination and 
20 using decontamination supplies and equipment as appropriate for the extent and magnitude of 
21 the contamination. 

22 D-4d(6) Control of Spills or Leaking or Punctured Containers of CH and RH TRU Mixed Waste 

23 In the event of spills or leaking or punctured containers of CH and RH TRU mixed waste, the 
24 WIPP responds to three distinct phases: 1) the event, 2) the re-entry, and 3) the recovery. 

25 During the event, the following immediate actions are completed: 1) stop work, 2) warn others 
26 (notify CMR), 3) isolate the area, 4) minimize exposure, and 5) close off unfiltered ventilation. 
27 These actions can take place simultaneously, as long as they are completed before proceeding 
2a to the re-entry phase. 

29 CH TRU Mixed Waste 

30 Prior to the re-entry following an event involving containers of CH TRU mixed waste, a 
31 Radiological Work Permit (RWP) is written for personnel to enter with protective clothing to 
32 assess the conditions, take surveys and samples, and mitigate problems that could compound 
33 the hazards in the area (cover up spilled material with plastic material sheeting and or any 
34 approved fixatives such as polyvinyl alcohol (PVA) or paint, place equipment in a safe 
35 configuration, etc.). During the re-entry phase, smears and air sample filters are taken and 
36 counted. This information is used by cognizant managers, RC personnel, and As Low As 
37 Reasonably Achievable (ALARA) Committee representatives to determine an appropriate 
38 course of action to recover the area. A plan to decontaminate and recover affected areas and 
39 equipment will be approved with a separate RWP written to establish the radiological controls 
4o required for the recovery. 
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During the recovery phase, the plan will be executed to utilize the necessary resources to 
conduct decontamination and/or overpacking operations as needed. The completion of this 
phase will occur prior to returning the affected area and/or equipment to normal activities. The 

4 recovery phase will include activities to minimize the spread of contamination to other areas. 
s These activities will involve placing the waste material in another container; vacuuming the 
6 waste material; overpacking or plugging/patching the spilled, leaking, or punctured waste 

container; and/or decontaminating the affected area(s). If an affected surface cannot be 
8 decontaminated to releasable levels, it may be covered with a fixative coating and established 
9 as a Fixed Contamination Area to prevent spread of contamination, or it may be removed using 

10 heavy machinery and tools, packaged in approved waste containers, and emplaced in the 
11 underground. Every reasonable effort to minimize the amount of derived waste, while providing 
12 for the health and safety of personnel, will be made. 

13 Should a breach of a CH TRU mixed waste container occur at the WIPP that results in 
14 removable contamination exceeding the small area "spot" decontamination levels, the affected 
1s container(s) (e.g., breached and contaminated) will be placed into an available overpack 
16 container (e.g., 85-gal drum, SWB, TOOP), except that TOOPs and SLB2s will be 
17 decontaminated, repaired/patched in accordance with 49 CFR §173 and §178 (e.g., 49 CFR 
18 § 173.28), or returned to the generator. The decontamination of equipment and the overpacking 
19 of contaminated/damaged waste containers will be performed in the vicinity of the incident. For 
20 example, under normal operations CH TRU mixed waste will be handled only in the areas of the 
21 WHB Unit. Therefore, it is within these same areas that decontamination and/or overpacking 
"' operations would occur. By eliminating the transport of contaminated equipment to other areas 

for decontamination or overpacking, the risk of spreading contamination is reduced. 

24 Equipment used during a spill cleanup or CH TRU mixed waste overpacking operation could 
25 include: cloths, brushes, scoops, absorbents, squeegees, tape, bags, pails, slings, hand tools, 
26 and others as needed for a given incident. 

27 At the underground emplacement room, salt contaminated by a spill of CH TRU mixed waste 
2s would be either covered or cleaned up, depending on location, extent, and spilled material, due 
29 to potential radioactive contamination spread via the salt dust. The contaminated salt would be 
30 covered to isolate it from the workers, and the stacking of waste containers would resume or 
31 would be removed and packaged as site-derived waste using applicable site procedures for 
32 decontaminating surfaces. 

33 The decontamination methods will initially involve wiping down structures, equipment, and other 
34 containers in the area with absorbent cloths moistened with tepid water. Surveys of these 
35 structures will take place and the need to continue decontamination activities will be 
36 established. If further decontamination is required, nonhazardous decontaminating agents, such 
37 as Liquinox©, Simple Greene, Windexe, citric acid, Bartlett Strip Coate, and high pressure C02 
38 will be used to prevent generating CH TRU mixed waste. 

39 RWPs and other administrative controls provide protective measures to help ensure that new 
40 hazardous constituents will not be added during decontamination activities. 

41 Certain structures and/or equipment may be disassembled to facilitate decontamination or may 
42 be placed directly into a derived waste container. Items used in the spill cleanup and 
43 decontamination operations (e.g., swipes, tools, PPE, etc.) may also be placed into a derived 
44 waste container. 
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1 When decontamination is deemed by the recovery team to be complete, RC personnel will 
2 conduct one final, intensive radcon survey of the area and components in the area to release it 
3 for uncontrolled use. The free release criteria for items, equipment, and areas is < 20 dpm/1 00 
4 cm2 for alpha radioactivity and< 200 dpm/100 cm2 for beta-gamma radioactivity. Personnel will 
5 then perform hazardous material sampling after decontamination efforts are complete to verify 
6 the removal of hazardous waste substances. After cleanup is complete, facility personnel will 
7 complete an inspection and include the detail;:; of the spill and cleanup in the log. 

s RH TRU Mixed Waste 

9 For RH TRU mixed waste, the detection of contamination on or damage to a RH TRU mixed 
10 waste canister or a facility canister may occur outside the Hot Cell during cask to cask transfer 
11 of the canister or during loading of the Shielded Insert in the Transfer Cell. When such 
12 contamination or damage is found, the Penmittees have the option to decontaminate or return 
13 the canister to the generator/storage site or another site for remediation. In the case of a 
14 damaged facility canister, the Shielded Insert may be used as an overpack to facilitate further 
15 management. Contamination may also be detected within the Hot Cell during the unloading of 
16 the CNS 10-1608 shipping cask. In this case, the Permittees may decontaminate the 55-gallon 
11 drums or return them to the generator/storage site or another site for remediation. Spills or 
18 releases that occur within the RH Complex or the underground as the result of RH TRU mixed 
19 waste handling will be mitigated by using the following measures, as appropriate: 

20 During the re-entry phase, an evaluation of the incident, including the nature of the release, 
21 amount, location, and other appropriate factors, will be performed. A RWP will be written and 
22 approved prior to personnel entering the Hot Cell with the appropriate PPE to further assess the 
23 situation, perform surveys and take samples, and, if possible, mitigate problems that could 
24 compound the hazards in the area. Based on the results of the evaluation, a determination will 
25 be made by the RCRA Emergency Coordinator, with input from the cognizant managers, 
26 radiological control personnel, and ALARA Committee representatives whether to implement the 
21 Contingency Plan and to determine the appropriate course of action to recover from the event. 
28 An action response plan to decontaminate and recover affected areas and equipment, together 
29 with an RWP establishing the radiological controls required for the recovery will be developed 
30 and approved. 

31 Should a breach of a RH TRU mixed waste container occur in the Hot Cell that results in 
32 removable contamination exceeding the small area "spot" decontamination levels, the affected 
33 container(s) (e.g., breached and contaminated) will be placed into a canister and processed for 
34 disposal. The decontamination of equipment, cleanup of spilled material and the overpacking of 
35 contaminated/damaged waste containers will be performed in the vicinity of the incident. For 
36 example, under normal operations RH TRU mixed waste in 55-gallon drums will be handled 
37 only in the Hot Cell. Therefore, it is within this area that decontamination and/or overpacking 
38 operations would occur. By eliminating the transport of contaminated equipment to other areas 
39 for decontamination or overpacking, the risk of spreading contamination is reduced. 
40 Contaminated materials for the cleanup and overpacking of a breached RH TRU mixed waste 
41 container may be managed as CH TRU mixed waste, depending on the surface dose rate. 

42 Equipment used during a spill cleanup or RH TRU mixed waste overpacking operation could 
43 include: cloths, brushes, scoops, absorbents, squeegees, tape, bags, pails, slings, hand tools, 
44 and other equipment as needed for a given incident. 
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The decontamination methods may initially involve wiping down structures, equipment, and 
other containers in the area with absorbent cloths moistened with tepid water. Surveys of these 

3 structures will take place and the need to continue decontamination activities will be 
established. If further decontamination is required, nonhazardous decontaminating agents, such 

s as Liquinox©, Simple Green©, Windex©, citric acid, Bartlett Strip Coat©, and high pressure C02 

6 will be used to prevent generating CH TRU mixed waste. 

RWPs and other administrative controls provide protective measures to help ensure that new 
a hazardous constituents will not be added during decontamination activities. 

g Certain structures and/or equipment within the Hot Cell may be disassembled to facilitate 
10 decontamination or may be placed directly into a derived waste container. Items used in the spill 
11 cleanup and decontamination operations (e.g., swipes, tools, PPE, etc.) may also be placed into 
12 a derived waste container. 

13 When decontamination of the Hot Cell is deemed by the recovery team to be complete, RC 
14 personnel will conduct one final, intensive radcon survey of the area and components in the 
15 area to release it for continued use. The free release criteria for items and equipment that will be 
16 released for uncontrolled use are < 20 dpm/1 00 cm2 for alpha radioactivity and < 200 dpm/1 00 
17 cm2 for beta-gamma radioactivity. Personnel will then perform hazardous material sampling 
1a after decontamination efforts are complete to confirm the removal of hazardous waste 
19 substances. After cleanup is complete, facility personnel will complete an inspection and include 
zo the details of the spill and cleanup in the log. The recovery phase must be completed before the 

affected area and/or equipment are returned to service. 

22 D-4d(7) Natural Emergencies 

23 After a natural emergency (earthquake, flood, lightning strike, etc.) that involves hazardous 
24 waste or hazardous materials, the FSM will ensure the following actions are taken: 

2s 1. Inspect containers which have not been disposed and containment for signs of 
26 leakage or damage. Inspect areas where containers are stored looking for leaking 
21 containers and for deterioration of containers and the containment system. 

zs 2. Inspect affected equipment or areas associated with hazardous waste management 
29 activities for proper operating mode in accordance with site procedures and manually 
30 check to ensure automatic and alarmed features on the units are working. 

31 3. Inspect affected equipment or areas within the HWMUs in accordance with site 
32 procedures for damage. 

33 4. Inspect electrical boards and overhead electrical lines for damage. 

34 5. Check container areas for signs of leakage or damage to drums and containers. 

35 6. Check affected buildings and fencing directly related to hazardous waste management 
36 activities for damage. 

37 7. Conduct a general survey of the site looking for signs of land movement, etc. 
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8. Take any necessary corrective measures, however temporary, to rectify potential or 
real problems. 

3 9. Record inspection results. 

4 D-4d(8) Roof Fall 

5 Roof fall is not expected to affect RH TRU mixed waste because it is emplaced in the rib of the 
6 disposal room and not subject to impact from a roof fall. The following incident description and 

mitigation apply to CH TRU mixed waste. 

8 The WIPP underground is routinely evaluated for stability and safety of the underground 
9 openings. These evaluations can be as simple as the MSHA required visual checks by 

10 personnel working in the area or as extensive as the expert review of the roof support system 
11 for Room 1 Panel 1 conducted in 1991. An in-depth evaluation of all of the accessible 
12 underground is performed on an annual basis as part of the formal ground control operating 
13 plans. Weekly visual and sounding inspections are performed by the Permittees. More frequent 
14 inspections and evaluations are performed in areas where roof or ribs are in need of 
15 evaluations, based on visual observations, analysis of rock deformation data, excavation effects 
16 program data acquired from observation holes, and support system performance. 

11 This process applies not only to the waste disposal rooms but to the entire WIPP underground. 
18 Prior to waste emplacement, stability of each room will be evaluated. This evaluation will 
19 concentrate on the age and current performance of the installed support systems (if any) and 
20 the rate of roof beam expansion based on data from installed instrumentation. The roof support 
21 system's performance and surety, to provide the support necessary for the required time will be 
22 addressed. Criteria used will include design parameters such as the amount of load, the 
23 deformation of the installed system, and the number and type of component failures observed, if 
24 any. Geotechnical criteria will include parameters such as the type and quantity of fracturing, 
2s roof beam expansion rates, and future ground performance based on a predictive model. 

26 Should the evaluation results indicate that remedial actions are necessary prior to placement of 
21 waste, experiences at the WIPP indicate that reboiling or installing supplemental support can 
28 extend the safe life of a room for several years. 

29 After waste emplacement commences, geomechanical monitoring will continue with monitors 
30 that are tied into a computer network program. The readings obtained will provide information 
31 needed for the roof beam stability assessment. Visual observations of the ground and the 
32 support systems will also continue in all accessible areas. Based on the experiences from the 
33 Site and Preliminary Design Validation test rooms, it has been proven that any developing 
34 instability will be detected through monitoring. Multiple measures to deal with the observed 
35 conditions can be implemented months before an event to mitigate any risk associated with a 
36 roof fall in the storage room or any affected area within the mine. At a minimum, the affected 
37 area will be isolated and withdrawn from ventilation flow. Isolation operations will utilize current 
38 available methods, materials, and equipment. 

39 Ground control conditions which could result in a fall can be divided into two scenarios: The first 
4o consists of spalling (falling) of individual small and localized rock falling on waste containers. 
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By definition, they can be considered insignificant as no damage to the drums can occur. The 
2 second consists of an entire section of roof falling on multiple stacks of waste containers. Each 
3 of these scenarios is discussed below. 

4 Spallinq-of-Ground Scenario 

s The maximum distance between the room roof and a container of waste is 10 ft. Waste 
s containers are designed to withstand impact loads of at least 1, 000 pounds (lbs) dropped 
7 from a height of 6 ft. flat or 450 lbs dropped on a circumferential edge from a height of 4 ft. 
8 Both of which correspond to an allowable impact stress of 25,450 pounds per square inch 
9 (psi). Rocks from spalling are small and would not be of sufficient weight when striking a 

1o drum from a 10ft vertical height to cause an impact stress of more than 25,450 psi. Taking 
11 into account the falling distance, average weight, and the typical shape of the salt rock, the 
12 conclusion is that puncturing a drum by spalling is non-credible. 

13 Fall-of-Ground Scenario 

14 Fall-of-ground occurs when a large section of roof beam falls onto the waste containers. 
15 As previously discussed, the possibility of this occurring in an active room is remote, due 
16 to continuous monitoring and engineered roof support systems. 

17 The following actions have been developed and will be taken by the RCRA Emergency 
18 Coordinator should a rock fall occur in an active waste emplacement area of the repository: 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Spalling-of-Ground Actions 

1. Determine whether the roof conditions allow for safe entry and if the waste container or 
containers in question are accessible. 

The process used to determine if a roof condition of a room will allow for safe entry is 
the same as the ground control inspection process used for inspection of the ground 
conditions and roof bolt integrity. The inspection will begin at a safe and sound roof 
starting point and consist of visual inspections of roof bolts, roof, and rib areas for 
missing or damaged bolts; deformed roof bolt plates; or roof and rib cracks, fractures, 
or separations. If during the visual inspection suspicious roof bolts, roof, or ribs are 
found, then operators will proceed with sounding the area in question with a scaling 
bar for loose roof bolts, bad roof, or ribs (loose roof bolts will not ring when sounded). 
Bad roof or ribs will have a drummy, hollow, or un-soiid sound when struck with the 
scaling bar. When this operation is performed, a safe avenue for retreat is always 
maintained. Also maintained is a position such that an unexpected event will not place 
personnel in a position where the scaling bar or material being scaled could fall on 
personnel. If the inspection reveals ground that cannot be safely scaled manually or 
with the available mining equipment, the affected area, up to and including the entire 
room, will be barricaded and removed from ventilation flow. 

The criteria used to determine whether a waste container is accessible is based on the 
location of the container, the amount of waste in the room, and the expense of 
reaching the waste container safely versus the expense of abandonment of the room. 
For example, if the room is 95% filled and spalling-of-ground punctured a waste 
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container at or near the exit of the room, the decision to isolate the room and move 
waste emplacement activities to the next room would be prudent. 

3 2. Restrict access in ventilation flow path downstream of the incident. 

4 3. Restrict ventilation to the affected room to ensure that there is no spread of 
s contamination that may have been released. Survey for contamination and establish 
6 the boundaries. 

7 4. Inspect accessible and affected containers and containment for signs of leakage or 
a damage. 

9 5. Cover the spill area with material such as plastic or fabric sheets or PVA, in a way that 
10 would safely isolate the area. 

11 6. Determine if the covered spill area safely allows for continued waste disposal 
12 operations or whether further cleanup is required. If further cleanup is required, provide 
13 with cleanup methods described below. Note: Cleaning may not be required since this 
14 is the permitted disposal area. 

1s 7. Inspect any affected equipment (vehicles, handling equipment, and communication 
16 and alarm equipment) for proper function. 

17 8. Repackage spilled waste and repackage, plug, or patch breached waste containers 
1a into 55 or 85-gallon drums, SWBs, or TOOPs, depending on volume. Temporarily 
19 locate overpack waste containers in an adjacent room. Remove only those intact 
20 waste containers necessary to clear the area for decontamination. 

21 9. At the underground emplacement room, salt contaminated by a spill of TRU mixed 
22 waste will be covered with materials such as salt, plastic or fabric sheets or PVA to 
23 isolate it from the workers or removed and packaged as site derived waste in 
24 accordance with site procedures for decontaminating surfaces. 

2s 10. Manage the radioactive debris as derived waste. 

26 11. Characterize containers of waste based on the waste containers that were damaged. 

21 12. Replace the removed and derived waste containers into the waste stack as 
2s appropriate and update the WWIS. 

29 13. Document activities and record results. 

30 Fall-of-Ground Actions 

31 1. Restrict access in ventilation flow path downstream of the incident. 

32 2. Restrict the room from ventilation flow by closing bulkhead regulators. 

33 3. Survey for radiological contamination and establish the boundary for a Radiological 
34 Buffer Area. 
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4. Install barricade devices to remove access. 

2 5. At the underground emplacement room, salt contaminated by a spill of TRU mixed 
3 waste will be covered with materials such as salt, plastic or fabric sheets, or PVA to 
4 isolate it from the worker or removed and packaged as site derived waste using damp 
s rags, hand tools, and HEPA filtered vacuums. 

6 The criteria used to determine whether to close the entire panel or just the affected 
7 room of waste containers would include the location of the roof fall and the stability of 
a the unaffected roof area in the panel. Techniques to determine the stability would be 
9 the same as previously described in this section. 

10 D-4d(9) Structural Integrity Emergencies 

11 In the event of a WIPP facility emergency involving underground structural integrity, the situation 
12 will be handled as a natural emergency. Monitoring and inspection procedures ensure the safety 
13 and integrity of the WIPP facility underground. 

14 D-4d(10) Emergency Termination Procedures 

15 For the transition from emergency phase to cleanup phase, the following items will be com.plete: 

16 • Emergency scene will be stable 

• Release of hazardous substance will be stopped 

1a • Reaction of hazardous substance will be controlled 

19 • The released hazardous substance will be contained within a localized and 
20 manageable area 

21 • The area of contamination will be adequately secure from unauthorized entry 

22 At every incident involving hazardous materials, there is a possibility that response personnel 
23 and their equipment will become contaminated. Emergency response personnel have 
24 procedures to minimize contamination or contact, and to properly dispose of contaminated 
25 materials. 

26 For nonemergencies and Incident Levell emergencies, the following methods of 
21 decontamination are available for personnel, environment, and/or equipment according to 
2a emergency response procedures: 

29 • Absorption 
30 • Adsorption 
31 • Chemical degradation 
32 • Di·lution 
33 • Disposal 
34 • Isolation 
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3 Any necessary verification of air, soil, or water samples will be directed by the RCRA 
4 Emergency Coordinator. Immediately after an emergency, the RCRA Emergency Coordinator 
s will provide for treating, storing, or disposing of recovered waste, contaminated soil or surface 
s water, or any other material that results from a release, fire, or explosion at the facility in 
7 accordance with standard operating procedures. 

s For Level II and Ill incidents after the emergency itself is controlled and contained, the RCRA 
g Emergency Coordinator will be responsible for the development and implementation of an 

10 incident-specific decontamination plan. 

11 PPE will be decontaminated or disposed according to procedure before it is returned to its 
12 storage location. 

13 As part of the facility's defense-in-depth approach, equipment will be assumed to be 
14 contaminated after each hazardous material response and a thorough check for radioactive 
15 contamination will be conducted. If contamination is found, a technically sound decontamination 
16 process will be followed. Many types of equipment are difficult to decontaminate and may have 
17 to be discarded as hazardous or derived waste. Whenever possible, pieces of equipment will be 
18 disposable or made of nonporous material. 

19 If radioactive contamination is detected on equipment or on structures, it will be assumed that 
20 hazardous constituents may also be present. Radiological surveys to determine whether a 
21 potential release of hazardous constituents has occurred (Permit Attachment 13) will be used 
22 along with other techniques as a detection method to determine when decontamination is 
23 required. Radiological cleanup standards will be used to determine the effectiveness of 
24 decontamination efforts. To provide verification of the effectiveness of the removal of hazardous 
2s waste constituents, once a contaminated surface is demonstrated to be radiologically clean, the 
26 "swipe" can be sent for analysis for hazardous constituents. The use of these confirmation 
27 analyses is as follows: 

2s For waste containers, the analyses become documentation of the condition of the 
29 container at the time of emplacement. These containers will be placed in the underground 
30 without further action, once the radiological contamination is removed, unless there is 
31 visible evidence of hazardous waste spills or hazardous waste on the container and this 
32 contamination is considered likely to be released prior to emplacement in the 
33 underground. In no case shall these containers contain a total liquid content equal to, or 
34 which exceeds, one volume percent of the container. 

35 For area contamination, once the area is cleaned up and is shown to be radiologically 
36 clean, it will be sampled for the presence of hazardous waste residues. If the area is large, 
37 a sampling plan will be developed. The sampling plan will be approved by the NMED 
38 before it is implemented. If the area is small, swipes will be used. If the results of the 
39 analysis show that residual contamination remains, a decision will be made whether 
40 further cleaning will be beneficial or whether final clean up will be deferred until closure. 
41 Appropriate notations will be entered into the operating record to assure proper 
42 consideration of formerly contaminated areas at the time of closure. Furthermore, 
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measures such as covering, barricading, and/or placarding will be used as needed to mark 
2 areas that remain contaminated. 

3 For all Contingency Plan emergency responses, the RCRA Emergency Coordinator will ensure, 
4 in keeping with standard operating procedures, that, in the affected area(s) of the facility: 

s • No waste that may be incompatible with the released material is treated, stored, or 
e disposed of until cleanup procedures are completed 

7 • All emergency equipment listed in the Contingency Plan is cleaned and fit for its 
8 intended use, or replaced before operations are resumed 

g D-4e Prevention of Recurrence or Spread of Fires, Explosions, or Releases 

10 During an emergency, the RCRA Emergency Coordinator will ensure that reasonable measures 
11 are taken so that fires, explosions, and releases do not occur, recur, or spread to TRU mixed 
12 waste or other hazardous materials at the facility, as required under 20.4.1.500 NMAC 
13 (incorporating 40 CFR §§264.56(e) and (f)). These measures include: 

14 • Stopping processes and operations. 

1s • Collecting and containing released wastes and materials. 

• Removing or isolating containers of waste or hazardous substances posing a threat. 

17 • Ensuring that wastes managed during an emergency are handled, stored, or treated 
18 with due consideration for compatibility with other wastes and materials on site and 
19 with containers utilized (Section D-4h). 

20 • Restricting personnel not needed for response activities from the scene of the incident. 

21 • Evacuating the area. 

22 • Curtailing nonessential activities in the area. 

23 • Conducting preliminary inspections of adjacent facilities and equipment to assess 
24 damage. 

2s • Overpacking and/or removing damaged containers/drums from affected areas. 
26 Damaged equipment and facilities will be repaired as appropriate. 

27 • Constructing, monitoring, and reinforcing temporary dikes as needed. 

2a • Maintaining fire equipment on standby at the incident site in cases where ignitable 
29 liquids have been or may be released and ensuring that all ignition sources are kept 
30 out of the area. Ignitable liquids will be segregated, contained, confined, diluted, or 
31 otherwise controlled to preclude inadvertent explosion or detonation. 
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No operation that has been shut down in response to the incident will be restarted until 
authorized by the RCRA Emergency Coordinator. Sections D-4g, Incompatible Waste, and D-

3 4h, Post-Emergency Facility and Equipment Maintenance and Reporting, address specific 
issues related to decreasing the possibility of a recurrence or spread of a release, a fire, or an 
explosion. 

e After resolution of the incident, a Root Cause Analysis will be conducted to review all Level II 
7 and Level Ill incidents for determination of cause, and the corrective action plan to prevent 
a recurrence. 

9 D-4f Management and Containment of Released Material and Waste 

10 Once initial release or spill containment has been completed, the RCRA Emergency 
11 Coordinator will ensure that recovered hazardous materials and waste are properly stored 
12 and/or disposed, as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.56(g)). For spills 
13 of liquid, the perimeter of the spill will be diked with an absorbent material that is compatible with 
t4 the material(s) released. Free-standing liquid will be transferred to a marked compatible 
15 container. The remaining liquid will be absorbed with an absorbent material and swept or 
16 scooped into a marked compatible container. Spill residue will be removed. Spills of dry material 
17 will be swept or shoveled into a labeled compatible recovery container. Material recovered from 
18 the spill will be transferred to clean containers or tanks or to containers or tanks that have held a 
19 compatible material. All containers will meet DOT specifications for shipping the wastes, and 
zo materials will be recovered. 

21 Nonradioactive hazardous waste resulting from the cleanup of a fire, an explosion, or a release 
22 involving a nonradioactive hazardous waste or hazardous substance at the WIPP facility will be 
23 contained and managed as a hazardous waste until such time as the waste is disposed of, or 
24 determined to be nonhazardous, as defined in 20.4.1.200 NMAC (incorporating 40 CFR §261) 
25 Subparts C and D. In most cases, hazardous materials inventories for the various buildings and 
26 areas at the facility will allow a determination of the hazardous materials present in any cleanup 
21 of a release or of the residues from an emergency condition (The quantities of such spills are so 
28 small, it is not likely to trigger an Incident Level II or Ill). When necessary samples of the waste 
29 will be collected and analyzed to determine the presence of any hazardous characteristics 
30 and/or hazardous waste constituents; this information is needed to evaluate disposal options. 
31 EPA-approved sampling and analytical methods will be utilized. Hazardous wastes will be 
32 transferred to the Hazardous Waste Staging Area. The staging area is used to store hazardous 
33 waste awaiting transfer to an off-site treatment or disposal facility in accordance with applicable 
34 regulations (e.g., 20.4.1 NMAC and DOT regulations). The Hazardous Waste Staging Area for 
35 nonradioactive hazardous waste is Buildings 47 4A and 47 48, as shown in Figure D-1. 
36 Nonradioactive hazardous wastes will be shipped off-site for disposal at a RCRA permitted 
37 disposal facility. 

38 Under normal operations, administrative controls will be implemented to ensure that hazardous 
39 materials and incompatible materials will not be introduced to the radioactive materials area 
40 during TRU mixed waste handling operations. Examples of administrative controls include 
41 restricting the waste received in the TRU mixed waste management area(s) to TRU mixed 
42 waste properly manifested from the generator sites and ensuring that materials used in these 
43 area(s) are restricted to only those that have previously been determined to be compatible with 
44 the TRU mixed waste. The RCRA Emergency Coordinator will have access to building design 
45 information and information on specific equipment used within an area upon which to base a 
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determination of the compatibility of materials with the area. If necessary, the RCRA Emergency 
Coordinator will use EPA-600/2-80-076, "A Method for Determining the Compatibility of 

3 Hazardous Waste," (EPA, 1980) for making compatibility determinations. Waste resulting from 
4 the cleanup of a fire, explosion, or release in the miscellaneous unit, the CH TRU mixed waste 
s handling areas, or the RH Complex will be considered derived from the received TRU mixed 
s waste and may be treated and managed as CH TRU mixed waste depending on the surface 
7 dose rate. 

s In the event of a prolonged cessation of TRU mixed waste handling operations, TRU mixed 
9 waste can be placed in areas of the WHB Unit that are available for such contingencies. These 

10 areas and the TRU mixed waste containers in them would be located so that adequate aisle 
11 space would be maintained for unobstructed movement of personnel and equipment in an 
12 emergency. Permit Attachments A 1 and A2 describe the HWMUs in detail, including the facility 
13 description, support structures and equipment, security, waste handling areas, ventilation, and 
14 fire protection. 

1s The contaminated area will be decontaminated. If a release is to a permeable surface, such as 
16 soil, asphalt, concrete, or other surface, the surface material will be removed and placed in 
11 containers meeting applicable DOT requirements. Contaminated soil, asphalt, concrete, or other 
18 surface material, as well as materials used in the cleanup (e.g., rags and absorbent material) 
19 will be contained and disposed of in the same manner as dictated for the contaminant. Clean 
20 soil, new asphalt, or new concrete will be emplaced at the spill location. 

If a spill occurs on an impermeable surface, the surface will be decontaminated with water 
and/or a detergent. In the event that the spilled material is water reactive, a compatible 

23 nonhazardous cleaning solution will be used. Contaminated wash water or cleaning solution will 
24 be transferred to an appropriate container, marked, and managed as described above for 
2s nonradioactive or radioactive liquid wastes. 

26 In the event of a hazardous material or hazardous waste release, the RCRA Emergency 
21 Coordinator will ensure that no wastes will be received or disposed of in the affected areas until 
28 cleanup operations have been completed. This is to ensure that incompatible waste will not be 
29 present in the vicinity of the release. 

30 Because of the restrictions which the WIPP facility places on generators, and because of control 
31 of WIPP operations, TRU mixed wastes and derived wastes will not contain any incompatible 
32 wastes. However, the areas established for the temporary holding of nonradioactive waste 
33 routinely generated at the WIPP facility is divided into bays to accommodate the management of 
34 wastes that may be incompatible. If waste is generated as the result of a spill or release of 
35 hazardous materials or nonradioactive hazardous waste, the waste generated as a result of 
36 abatement and cleanup will be evaluated to determine its compatibility with other wastes being 
37 managed in the temporary holding areas. The evaluation will be by identifying the material or 
38 waste that was spilled or released and determining its characteristics (e.g., ignitable, reactive, 
39 corrosive, or toxic). The waste generated by the abatement and cleanup activities will be stored 
40 in that part of the temporary holding area that has been established to manage wastes with 
41 which it is compatible. 

42 For small nonemergency liquid spills (e.g., a detergent solution leaking out of the pump handle 
43 during decontamination, a spill of hydraulic fluid while servicing a vehicle), spill control 
44 procedures will be used to contain and absorb free-standing liquid. The contaminated absorbent 
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will be swept or shoveled into a compatible container and managed as described above. No 
notifications will be required, but site procedures require documentation of the incident. 

3 D-4g Incompatible Waste 

4 Implementation of the TSDF-WAC for the WIPP ensures that incompatible TRU mixed waste 
5 will not be shipped to the WIPP facility. Nonradioactive waste at the WIPP facility will be 
s carefully segregated during handling and holding and will be transported within and off the 
7 facility. The RCRA Emergency Coordinator will not allow hazardous or TRU mixed waste 
8 operations to resume in a building or area in which incompatible materials have been released 
9 prior to completion of necessary post-emergency cleanup operations to remove potentially 

10 incompatible materials. In making the determination of compatibility, the RCRA Emergency 
11 Coordinator will have available the resources and information described in Section D-4b, 
12 Identification of Hazardous Materials. In addition, ES&H department personnel will be available 
13 for consultation. Finally, the RCRA Emergency Coordinator may use EPA-600/2-80-076, (EPA, 
14 1980). 

1s D-4h Post-Emergency Facility and Equipment Maintenance and Reporting 

16 The RCRA Emergency Coordinator will ensure that emergency equipment that is located or 
17 used in the affected area(s) of the facility and listed in the Contingency Plan is cleaned and 
18 ready for its intended use before operations are resumed, as specified in 20.4.1.500 NMAC 
19 (incorporating 40 CFR §264.56(h)(2)). Any equipment that cannot be decontaminated will be 
20 discarded as waste (e.g., hazardous, mixed, solid), as appropriate. The WIPP facility is 
21 committed to replacing any needed equipment or supplies that cannot be reused following an 
22 emergency. After the equipment has been cleaned, repaired, or replaced, a post-emergency 
23 facility and equipment inspection will be performed, and the results will be documented. 

24 Cleaning and decontaminating equipment will be accomplished by physically removing gross or 
25 solid residue; rinsing with water or another suitable liquid, if required; and/or washing with 
26 detergent and water. Decontamination and cleaning will be conducted in a confined area, such 
21 as a wash pad or building equipped with a floor drain and sump isolated from the environment. 
28 Care will be taken to prevent wind dispersion of particles and spray. Liquid or particulate 
29 resulting from cleaning and decontamination of equipment will be placed in clean, compatible 
3o containers. Waste produced in an emergency cleanup in the TRU mixed waste handling areas 
31 is derived waste and will be emplaced in the underground derived waste emplacement area. 
32 Waste resulting from decontamination operations elsewhere in the WIPP facility will be analyzed 
33 for hazardous waste constituents and/or hazardous waste characteristics to ensure proper 
34 management. 

35 When the WIPP facility has completed post-emergency cleanup of waste and hazardous 
36 residues from areas where waste management operations are ready to resume and the RCRA 
37 Emergency Coordinator has ensured that emergency equipment used in managing the 
38 emergency has been cleaned or replaced and is fit for service, the notifications will be made by 
39 the Permittees to the following: the EPA Region VI Administrator; the Secretary of the NMED; 
4o and any relevant local authorities. This post-emergency notification complies with 20.4.1.500 
41 NMAC (incorporating 40 CFR §264.56(i)), and is the responsibility of the RCRA Emergency 
42 Coordinator. 
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D-4i Container Spills and Leakage 

The waste received at the WIPP facility will meet stringent TSDF-WAC (e.g., no more than one 
J percent liquid), which will minim1ze the possibility of waste container degradation and liquid 
4 spills. Should a spill or release occur from a container, following an initial assessment of the 
5 event, the WIPP facility will immediately take the following actions, in compliance with 
s 20.4.1.500 NMAC (incorporating 40 CFR §264.52(a) and §264.171): 

7 • Assemble the required response equipment, such as protective clothing and gear, 
a heavy equipment, empty drums, overpack drums, and hand tools 

9 • Transfer the released material to a container that is in good condition or overpack the 
10 leaking container into another container that is in good condition 

11 • Once the release has been contained, determine the areal extent of migration of the 
12 release and proceed with appropriate cleanup action, such as chemical neutralization, 
13 vacuuming, or excavation 

14 D-4j Tank Spills and Leakage 

15 The TRU mixed waste handling areas at the WIPP facility do not include tank storage or 
16 treatment of hazardous waste, as defined in 20.4.1.101 NMAC (incorporating 40 CFR §260.10), 
17 and as regulated under 20.4.1.500 NMAC (incorporating 40 CFR §264) Subpart J. At the WIPP 

facility, tanks are used to store water and petroleum fuels only. The petroleum tanks store diesel 
and unleaded gasoline. 

20 D-4k Surface Impoundment Spills and Leakage 

21 The WIPP facility does not manage hazardous or TRU mixed waste using a surface 
22 impoundment, as defined in 20.4.1. 101 NMAC (incorporating 40 CFR §260.1 0), and as 
23 regulated under 20.4.1.500 NMAC (incorporating 40 CFR, §264) Subpart K. Surface 
24 impoundment regulations are not applicable to the WIPP facility. 

25 D-5 Emergency Equipment 

26 A variety of equipment is available at the facility for emergency response, containment, and 
27 cleanup operations in both the HWMUs and the facility in general. This includes equipment for 
2s spill control, fire control, personnel protection, monitoring, first aid and medical attention, 
29 communications, and alarms. This equipment is immediately available to emergency response 
30 personnel. A listing of major emergency equipment available at the WIPP facility, as required by 
31 20.4.1.500 NMAC (incorporating 40 CFR §264.52(e)), is shown in Table D-6. Table D-7 
32 identifies the locations where fire suppression systems are provided. Locations of the 
33 underground emergency equipment are shown in Figure D-5. The firewater-distribution system 
34 map is shown in Figure D-6. The underground fuel area fire-protection system is shown in 
35 Figure D-7. 

36 D-6 Coordination Agreements 

37 The Permittees have established MOUs with off-site emergency response agencies for 
38 firefighting, medical assistance, hazardous materials response, and law enforcement. In the 
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event that on-site response resources are unable to provide all the needed response actions 
during either a medical, fire, hazardous materials, or security emergency, the RCRA Emergency 

. 3 Coordinator will notify appropriate off-site response agencies and request assistance. Once on 
4 site, off-site emergency response agency personnel will be under the direction of the RCRA 
s Emergency Coordinator. 

s The MOUs with off-site cooperating agencies are available from the Permittees. A listing and 
description of the MOUs with state and local agencies and mining operations in the vicinity of 

a the WIPP facility, as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.37 and 
9 §264.52(c)), are: 

10 • An agreement among the Permittees, Intrepid Potash NM LLC, and Mosaic Potash 
11 Carlsbad Inc., provides for the mutual aid and assistance, in the form of MRTs, in the 
12 event of a mine disaster or other circumstance at either of the two facilities. This 
13 provision ensures that the WIPP MOC will have two MRTs available at all times when 
14 miners are underground. 

15 • A memorandum of agreement between the City of Carlsbad, New Mexico, and the 
16 WIPP MOC for ambulance service assistance provides that, upon notification by the 
17 WIPP MOC, the Carlsbad Fire Department/Ambulance Service will be dispatched from 
18 Carlsbad toward the WIPP site by a designated route and will accept the transfer of 
19 patient(s) being transported by the WIPP facility ambulance at the point both 
20 ambulances meet. If the patient(s) is not transferrable, the Carlsbad Fire 
21 Department/Ambulance Service will provide equipment and personnel to the WIPP 
22 facility ambulance, as necessary. 

23 • A MOU between the DOE and the Carlsbad Medical Center provides for the treatment 
24 of radiologically contaminated personnel who have incurred injuries beyond the 
25 treatment capabilities at the WIPP facility. The DOE will provide transport of the 
26 patient(s) to the Carlsbad Medical Center for decontamination and medical treatment. 

27 • A MOU between the DOE and the Lea Regional Medical Center provides for the 
28 treatment of radiologically contaminated personnel who have incurred injuries beyond 
29 the treatment capabilities at the WIPP facility. The DOE will provide transport of the 
30 patient(s) to the Lea Regional Medical Center for decontamination and medical 
31 treatment. 

32 • A MOU between the DOE and the U.S. Department of Interior (001), represented by 
33 the Bureau of Land Management (BLM), Roswell District, provides for a fire-
34 management program that will ensure a timely, well-coordinated, and cost-effective 
35 response to suppress wild fire within the withdrawal area using the WIPP incident 
36 commander for fire-management activities. The DOl will provide firefighting support if 
37 requested. In addition, the MOU provides for responsibilities concerning cultural 
38 resources, grazing, wildlife, mining, gas and oil production, realty/lands/rights-of-way, 
39 and reclamation. 

40 • A mutual-aid firefighting agreement between the Eddy County Commission and the 
41 DOE provides for the assistance of the Otis and Joel Fire Departments (a volunteer 
42 fire district created under the Eddy County Commission and the New Mexico State Fire 
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Marshall's Office), including equipment and personnel, at any location within the WIPP 
Fire Protection Area upon request by an authorized representative of the WIPP 
Project. These responsibilities are reciprocaL 

4 • A mutual-aid agreement between the City of Hobbs and the DOE provides for mutual 
s ambulance, medical, fire, rescue, and hazardous material response services; provides 
s for joint annual exercises; provides for use of WIPP facility radio frequencies by the 
7 City of Hobbs during emergencies; and provides for mutual security and law 
a enforcement services, within the appropriate jurisdiction limits of each party. 

s • A mutual-aid agreement between the City of Carlsbad and the DOE provides for 
10 mutual ambulance, medical, fire, rescue, and hazardous material response services; 
11 provides for joint annual exercises; provides for use of WIPP facility radio frequencies 
12 by the City of Carlsbad during emergencies; and provides for mutual security and law 
13 enforcement services, within the appropriate jurisdiction limits of each party. 

14 • A MOU between the DOE and the New Mexico Department of Public Safety (DPS) 
15 concerning Mutual Assistance and Emergency Management applies to any actual or 
16 potential emergency or incident that: 1) involves a significant threat to employees of 
17 the Permittees or general public; 2) involves property under the control or jurisdiction 
18 of either the DOE or the State; 3) involves a threat to the environment which is 
19 reportable to an off-site agency; 4) requires the combined resources of the DOE and 
20 the state; 5) requires a resource that the DOE has which the State does not have, or a 

resource the State has which DOE does not have; or 6) involves any other incident for 
2 which a joint determination has been made by the DOE and the State that the 

23 provisions of this MOU will apply. The MOU provides that the DPS shall permit 
24 qualified and security cleared DOE Emergency Management members into the State 
25 EOC for the purpose of: a) coordinating communications functions; b) evaluating and 
26 maintaining communications capabilities; c) participating in exercises; d) link the 
27 State's High Frequency radio communications network with the DOE; and e) assisting 
28 the State during radioactive materials accidents that require joint operations or the use 
29 of the DOE Radiological Assistance Program team. The DOE shall permit qualified 
30 and security cleared members the State Emergency Management community into the 
31 DOE's EOCs for the purposes of coordinating communications and activities. 
32 Additional duties for each participant are specified for assistance in incidents or 
33 emergencies. 

34 D-7 Evacuation Plan 

35 If it becomes necessary to evacuate the WIPP facility, the assigned on-site and off-site staging 
36 areas have been established. The off-site staging areas are outside the security fence. The 
37 WIPP facility has implementation procedures for both surface and underground evacuations. 
38 Drills are performed on these procedures at the WIPP facility at least once annually. The 
39 following sections describe the evacuation plan for the WIPP facility, as required under 
40 20.4.1.500 NMAC (incorporating 40 CFR §264.52(f)). 

41 D-7a Surface Evacuation On-site and Off-site Staging Areas 

42 Figure D-8 shows the surface staging areas. Personnel report to their Office Wardens at 
43 designated staging areas where accountability is conducted. If site evacuation is necessary, the 
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RCRA Emergency Coordinator will decide which staging areas are to be used and will advise 
Office Wardens of the selections. The RCRA Emergency Coordinator will communicate the 

3 locations to Office Wardens via office warden pager, radio, plectron, WIPP Security, or 
4 telephone, as appropriate. Office Wardens will direct personnel to the selected staging area 
s outside the security fence. Personnel who are working in a contaminated area when site 
6 evacuation is announced, will assemble at specific staging areas to minimize contact with other 

personnel during the evacuation (Figure 0-8). 

8 Office Wardens conduct accountability of personnel assigned to their specific areas. For 
g complete surface accountability, the Office Wardens report to their ACOW, who reports to the 

10 COW. When the COW has reports from all ACOWs. surface accountability is reported to the 
11 CMRO, who then notifies the RCRA Emergency Coordinator of the accountability. 

12 The COW and all ACOWs have radios for communication between them and the CMRO. The 
13 Office Wardens, Assistant Office Wardens, ACOWs, and COW also have pagers with which 
14 they are notified of evacuations. At the staging areas Office Wardens report directly to their 
15 ACOW. 

16 There are three off-site staging areas identified on Figure D-8. The RCRA Emergency 
11 Coordinator determines which staging area will be used. Security officers remain at the primary 
18 staging area gate 24 hours a day, and the vehicle trap is opened for personnel during 
19 emergency evacuations. The north gate has a single person gate and large gate which can be 
20 opened, similar to the main gates for the primary staging area. The east gate is a turnstile gate. 
21 Upon notification by the RCRA Emergency Coordinator, Security will respond, open gates, and 
22 facilitate egress for evacuation. 

23 The on-site staging areas are identified in Figure 0-8. These are used for building or area 
24 evacuations as determined by the RCRA Emergency Coordinator. 

2s D-7b Underground Assembly Areas and Egress Hoist Stations 

26 In the event of an underground or surface event, the RCRA Emergency Coordinator can call for 
21 underground personnel to report to assembly areas (Figure D-9). Underground personnel are 
2s also trained to immediately report to assembly areas under specific circumstances (i.e. loss of 
29 underground power or ventilation). If accountability is required, the underground will be 
3o evacuated. The Underground Controller is responsible for underground accountability by 
31 comparing the brass numbers with the brass tags signed out in the lamproom. Each assembly 
32 area contains a Mine Page Phone, miner's aid station, and evacuation maps. 

33 In accordance with 30 CFR §57 .11, the mine maintains two escapeways. These escapeways 
34 are designated as Egress Hoist Stations. When an underground evacuation is called for, all 
35 underground personnel report to the Egress Hoist Stations. 

36 Decontamination of underground personnel will be conducted the same way as described for 
37 surface decontamination. Contaminated personnel are trained to remain segregated from other 
38 personnel until RC personnel can respond to the incident at the underground location. 
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D-7c Plan for Surface Evacuation 

Surface evacuation notification is initiated by the RCRA Emergency Coordinator directing the 
3 CMRO to sound the surface evacuation alarm. The Office Wardens assist personnel in 
4 evacuation from their areas. Evacuation routes and instructions are posted throughout the site. 

s If the EST/FPT notifies the ERT members by pager to respond to an identified area, these 
6 members will not depart the site during an evacuation, but will report to the EST/FPT for 

instructions and accountability. The EST/FPT notifies the COW of response members present. 
s These personnel will not evacuate until released by the RCRA Emergency Coordinator. 

9 D-7d Plan for Underground Evacuation 

10 Notification for underground evacuation will be made using the underground evacuation alarm 
11 and strobe light signals. 

12 Personnel will evacuate to the nearest egress hoist station. Primary underground evacuation 
13 routes (identified by green reflectors on the rib) will be used, if possible. Secondary underground 
14 evacuation routes (identified by red reflectors on the rib) will be used if necessary (Figure D-5). 
1s Brass tags will be collected from personnel at the hoist collar on the surface, and taken to the 
16 Underground Controller, who functions as an Office Warden. When all brass tags are accounted 
17 for, underground accountability is reported to the RCRA Emergency Coordinator. 

·~ Upon reaching the surface, personnel will report to their on-site staging area to receive further 
instructions. 

20 Members of the FLIRT and the MRT who may be underground, will evacuate the underground 
21 when an underground evacuation is called for. A reentry by the MRT will be performed 
22 according to 30 CFR 49 and MSHA regulations for reentry into a mine. The two MRTs are 
23 trained in compliance with 30 CFR 49 in mine mapping, mine gases, ventilation, exploration, 
24 mine fires, rescue, and recovery. 

zs D-7e Further Site Evacuation 

26 In the event of an evacuation involving the need to transport employees, the following 
21 transportation will be available: 

2s • Buseslvans-WIPP facility buses/vans will be available for evacuation of personnel. 
29 The buses/vans are stationed in the employee parking lot. 

30 • Privately Owned Vehicles-Because many employees drive to work in their own 
31 vehicles, these vehicles may be utilized in an emergency. Personnel may be directed 
32 as to routes to be taken when leaving the facility. 

33 These vehicles may be used to transport personnel who have been released from the site by 
34 the RCRA Emergency Coordinator. 
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The RCRA Emergency Coordinator, on behalf of the Permittees, will note in the operating 
3 record the time, date, and details of any incident that requires implementing this Contingency 

Plan. This notation will be in the facility log maintained by the CMRO. In compliance with 
s 20.4.1.500 NMAC (incorporating 40 CFR §264.560)), within 15 days after the incident, the 
s Permittees will ensure that a written report on the incident will be submitted to the EPA Region 

VI Administrator and to the Secretary of the NMEO. The report will include: 

a • The name, address, and telephone number of the Owner/Operator 

9 • The name, address, and telephone number of the facility 

10 • The date, time, and type of incident (e.g., fire, explosion or release) 

11 • The name and quantity of material(s) involved 

12 • The extent of injuries, if any 

13 • An assessment of actual or potential hazards to human health or the environment, 
14 where this is applicable 

15 • The estimated quantity and disposition of recovered material that resulted from the 
16 incident 

17 In addition to the above report, the Permittees will ensure that the ES&H Manager, or designee, 
1a submits reports to the appropriate agencies as listed in Tables 0-8 and 0-9. 

19 In accordance with 20.4.1.500 NMAC (incorporating 40 CFR §264.56(i)), the Permittees will 
20 notify the Secretary of the NMEO and EPA Region VI Administrator that the WIPP facility is in 
21 compliance with requirements for the cleanup of areas affected by the emergency and that 
22 emergency equipment used in the emergency response has been cleaned, repaired, or 
23 replaced and is fit for its intended use prior to the resumption of waste management operations 
24 in affected areas. The means the WIPP facility will use to meet these requirements are 
25 described in Sections 0-4e, 0-4f, 0-4g, and 0-4h. 

26 The WIPP requires the EST/FPT to initiate the "WIPP Hazardous Materials Incident Report" if 
21 the Contingency Plan is implemented. A form is attached as Figure 0-12. The form is initiated 
2s by the EST/FPT. The RCRA Emergency Coordinator, CMRO, and Environmental Compliance 
29 representatives complete their respective sections. 

30 0-9 Location of the Contingency Plan and Plan Revision 

31 The owner/operator of the WI PP facility will ensure that copies of this Contingency Plan are 
32 available through the WIPP electronic controlled-document distribution system or in appropriate 
33 controlled-document locations throughout the facility, and the alternate Emergency Operations 
34 Center and the Joint Information Center at the Skeen Whitlock Building, and are, consequently, 
35 available to all emergency personnel and organizations described in Section 0-2. In addition, 
36 the owner/operator will make copies available to the following outside agencies: 
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1 • Intrepid Potash NM LLC and Mosaic Potash Carlsbad Inc. 
2 • Carlsbad Fire Department, Carlsbad 
3 • Carlsbad Medical Center, Carlsbad 
4 • Lea Regional Medical Center, Hobbs 
5 • Otis Fire Department, Otis 
e • Hobbs Fire Department, Hobbs 

• Joel Fire Department, Carlsbad 
s • BLM, Carlsbad 
g • New Mexico State Police 

10 The owner/operator of the WIPP facility will ensure that this plan is reviewed annually and 
11 amended whenever: 

12 • Applicable regulations are revised 

13 • The RCRA Part B permit for the WIPP facility is revised in any way that would affect 
14 the Contingency Plan 

15 • This plan fails in an emergency 

16 • The WIPP facility design, construction, operation, maintenance, or other 
17 circumstances change in a way that materially increases the potential for fires, 
1a explosions, or releases of hazardous waste or hazardous constituents or change the 

response necessary in an emergency 

20 • The list of RCRA Emergency Coordinators change 

21 • The list of WIPP facility emergency equipment changes. 

22 
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Table D-1 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

July 14, 2011 

Hazardous Substances in Large Enough Quantities to Constitute a Level II Incident 

Chemical Description 

Ethylene Glycol Solution - 35% 

Gasoline, Unleaded 
GASC0001 

No. 1 Diesel Fuel Oil 
GASC0210 

Multiple containers of TRU Waste as 
described in Permit Section 3.3.1 

Hazardous materials in quantities that 
exceed 5 times the Reportable Quantity 
(Per DOE 0 151.1) values as defined in 
40 CFR 302 

Building Location 

Buildings 411; 412; 451; 452; 486; 
463; 474C; 

FAC 414 

FAC 480 

Oil Depot U/G; 

FAGs 480, 255.1 & 255.2; 

Transport Tank; 

Building 456 

Trailer 911 F 

WHB 

Waste Shaft 

U/G 

It should be noted that WIPP is not 
expected to possess such quantities. 
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Hazard Category 

Immediate (acute) 

Delayed (chronic) 

Fire 

Immediate (acute) 

Delayed (chronic) 

Fire 

Immediate (acute) 

Delayed (chronic) 

Delayed (chronic) 

Fire 

Immediate (acute) 

Delayed (chronic) 
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Table D-2 
Resource Conservation and Recovery Act Emergency Coordinators 

, _____ 
-·. --~-----"-"" ----~··- ---------------------·------·· ----- .. -----·-·--~-.------------·---- ---------------------~ ., 

Name Address• Office Phone Personal Phone• · 

R. c. (Russ) Stroble (primary)' 234-8276 or 234-8554 

I J. E. (Joseph) Bealle~ 234-8276 or 234-8916 

M.G. (Mike) Prado~ 234-8143 

G.L. (Gary) Kessle~ 234-8326 

:A. E. (Aivy) Williams 1 (primary) 234-8276 or 234-8216 

, P. J. (Paul) Paneral 1 (primary) 234-8498 

. J. R. (Joel) Howard2 234-8325 

! M. L. (Mark) Long 1 (prima1y) 234-8170 

NOTE: Personal information (home addresses and personal phone numbers) has been removed from 
informational copies of this Permit. 

The on-duty Facility Shift Manager is the primary RCRA Emergency Coordinator pursuant to 20.4.1.500 NMAC 
(incorporating 40 CFR §264.52), and is designated to serve as the RCRA Emergency Coordinator. 

The on-duty Facility Operations Engineer is the alternate RCRA Emergency Coordinator and is available as 
needed. 

PERMIT ATIACHMENT D 
Page D-50 of 95 

I 

i 

' 

i 

!-I ·t! 
.J, • .,]',., 



F•· 
!-;;, 

H f'Y 

en 

2 

3 

Table D-3 
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July 14, 2011 

Planning Guide for Determining Incident Levels and Response 

~--·---

Incident Level 

Incident Condition I II* 

Product identifications Placard not required, NFPA 0 or 1 all DOT placarded, NFPA 2 for any 
categories, all Other Regulated categories, PCBs without fire, EPA 
Materials A, B, C, and D. regulated waste. 

SITE SPECIFIC: Table D-1 and TRU 
mixed waste 

AND 

Container size Container size does not impact this Involves multiple packages. 
incident level. 

Fire/explosion potential Under control. May spread/may be explosive. 

Leak severity No release or small release Release may not be controllable without 
contained or confined with readily special resources. 
available resources. 

Life safety No life-threatening situation from Localized area, limited evacuation area. 
materials involved. 

Environmental impact None. Limited to incident boundaries 
(Potential) 

Container integrity Not damaged. Damaged but able to contain the contents 

,_- to allow handling or transfer of product. 

• Contingency Plan is implemented 
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Ill • 

Poison A (gas), explosive AlB, organic 
peroxide, flammable, solid, materials 
dangerous when wet, chlorine, fluorine, 
anhydrous ammonia, radioactive materials, 
NFPA 3 and 4 for any categories including 
special hazards, PCBs and fire including 
special hazards, PCBs and fire DOT 
inhalation hazard, EPA eX1remely hazardous 
substances, and cryogenics. 

Tank truck. 

May spread/may be explosive. 

Release may not be controllable even with 
special resources. 

Localized area, limited evacuation area. 

Contained within the Hazardous waste 
Management Units. 

Damaged to such an extent that catastrophic 
rupture is possible. 
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Method 

Absorption 

Covering 

Dikes, diversions 

Overpack 

Plug/patch 

Transfer 

Vapor suppression 

Table D-4 
Physical Methods of Mitigation 

Chemical 

Liquid Solid 

Yes No 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 
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Radiological 

Liquid Solid 

Yes No 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

No No 

~~ 1 
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Table D-5 
Chemical Methods of Mitigation 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

July 14,2011 

Method Chemical Radiological 

Liquid Solid Liquid 

Neutralization Yes Yes111 No 

Solidification Yes No Yes121 

(1) When solid neutralizing agents are used, they will be used simultaneously with water. 

(2) This method could be utilized for mitigation of firewater involving TRU-waste. 
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Table D-6 
Emergency Equipment Maintained at the Waste Isolation Pilot Plant 

Equipment 

Building Fire Alarms 

Underground Fire 
Alarms 

Site-wide 
Evacuation Alarm 

Vehicle Siren 

Public Address 
System 

lntraplant Phones 

Description and Capabilities 

Communications 

Manual pull stations and automatic devices (sprinkler 
system flow, and smoke and thermal detectors) trigger fire 
alarm; locally visible and audible; visual display and alarm 
in Central Monitoring Room (CMR) 

Automatic/Manual: have priority over other paging channel 
signals but not override intercom channels; alarms sound in 
the general area of the control panel and are connected to 
the underground evacuation alarms: they also interface with 
the CMR. 

Transmitted over paging channel of the public address 
system, overriding its normal use: manually initiated 
according to procedures requiring evacuation: audible alarm 
produced by tone generator at 1 0 decibels above ambient 
noise level (or at least 75 decibels); flashing strobe lights: 
radios and/or pagers are used to notify facility personnel 
outside alarm range. Monthly test are performed on the PA, 
site notification alarms, and plectrons. 

Manual: oscillating; emergency services/surface response 
vehicles, is mechanical and electronic. 

Includes intercom phones; handset stations and 
loudspeaker assemblies, each with own amplifiers; 
multichannel, one for public address and pages, and others 
for independent party lines. 

Private automatic branch exchange; direct dial; provide 
communication link between surface and underground 
operations 
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Location 

Guard and Security Building, 
Pumphouse, 
Warehouse/Shops, Exhaust 
Filter Building, Support 
Building, CMRI Computer 
Room, Waste Handling 
Building, TRUPACT 
Maintenance Facility, 
SH Hoisthouse, Maintenance 
Shops, Guard Shack•, 
Auxiliary Warehouse, Core 
Storage Building, 
Engineering Building, 
Training Facility, Safety 
Building, Maintenance Shop, 
Hazardous Waste Storage 
(non-TRU) Area (Facility 474) 

•tocal alarms; not connected 
totheCMR 

Fire detection and control 
panel locations: Waste Shaft 
Underground Station, SH 
Shaft Underground Station, 
Between E-140 and E-300 in 
S-2180 Drift, E-0/N-1200, 
Fuel Station 

Site-wide 

WIPP surface emergency 
vehicles 

Surface and underground 

Throughout surface and 
underground 



Equipment 

Mine Page Phones 

Emergency Pagers 

Plectrons 

Portable Radios 

Plant Base Radios 

Mobile Phones 

SPILL-X-S Guns 
and Recharge 
Powder 

Absorbent Sheets 

Absorbents 

Absorbent Material 

Description and Capabilities 

Battery-operated paging system 

Manual; , intermittent alarm signals 

Tone-alert radio receivers placed in areas not accessible by 
the public address system 

Two-way, portable; transmits and monitors information 
to/from other transmitters 

Two-way, stationary, VHF-FM; linked to Eddy County 
Sheriff Department, NM State Police, and Otis Fire 
Department), and WIPP Channels 1-18 (Communication 
with the Lea County Sheriff's Department, the Hobbs Fire 
Department, Carlsbad Medical Center and Lea Regional 
Hospital is available via the Eddy County dispatcher) (Site 
Security, Site Operations and Site Emergency, 
maintenance, repeater to Carlsbad). Wireless 
communications such as cellular phones may be used to 
contact the Eddy County emergency responders. 

Provide communications link between WIPP Security and 
key personnel 

Sp~l Response 

Containment; 

(1)SPILL-X model SC-30-C(Gun) 

(1)SPILL-X model XC-30-S(Gun) 

(1)SPILL-X model SC-30-A(Gun); 

(1) A-Acid, 5 gallon bucket (Recharge Powder) 

(1)S-Solvent, 5 gallon bucket (Recharge Powder) 

(1)C-Caustic, 5 gallon bucket (Recharge Powder) 

Containment or cleanup; 

(1) 3' x 100' Sheet 

Grab and Go container; spill control bucket; 

( 1) for solvents and neutralizing absorbents; 5 gallon bucket 

( 1) for acids/caustics; 5 gallon bucket 

Containment or cleanup; 

(1) 100ft rolled or equivalent socks "Pig" for general liquid 

(1} 100ft. rolled or equivalent socks •pig" for oil 
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Location 
CMR, Mine Rescue Room, 
EOC, lamproom, 
underground at S550/W30, 
S100/W30, S1950/E140, SH 
Shaft Collar and 
Underground Station, Waste 
Shaft Collar and 
Underground Station, FSM 
desk. 

Issued to appropriate 
emergency personnel 

Site-wide 

Issued to individuals 

Various site locations 

Issued to individuals plus 
emergency vehicles, 

HAZMA T trailer 

HAZMA T trailer 

HAZMA T trailer 

HAZMA T trailer 
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Equipment 

Air Bag System 

Air Chisel 

Drum Transfer 
Pumps and Drum 
Opener 

Floor Squeegee 

Foam Concentrate 

Gas Cylinder Leak 
Control Kit 

Portable Generator 

Description and Capabilities 

Extrication, Stabilization, Cribbing 

(1) bag system with tank kit and the following bag s1zes: 

(1)12-ton, 

(1) 21.8-ton, 

(1)17-ton 

Extrication 

( 1) Capable of cutting 3/16" steel 

Containment or cleanup; 

( 1) unit for chemical transfer 

( 1) hand operated pump for petroleum transfer 

(1) drum opener 

Containment or cleanup; 

(1) straight rubber blade, nonwocd handle 

AFFF 6% 

(4) 5-gallon pail 

( 1 )Series A Hazardous Material Response Kit; contains 
nonsparking equipment to control and plug leaks 

(1)Backup power; 5,000 watt; 120 or 240 volt 
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Location 

Surface rescue truck 

Surface rescue truck 

HAZMA T trailer 

HAZMAT trailer 

Fire truck # 1 

HAZMA T trailer 

Surface rescue truck 



Equipment 

Hand Tools 

Come-a-longs 

Porta-power 

Jugs 

Pails 

Portable Lighting 

Patching Kit 

Scoops and 
Shovels 

Description and Capabilities 

Containment and cleanup; 

Underground rescue truck: 

(1)12# Sledge Hammer 

(1)3/8" Drive Socket Set 

( 1 )'/2' Drive Socket Set 

(1)3/4" Drive Socket Set 

(1)25' Y:.'' Chain 

(1)6' Wrecking Bar 

(1)Bottle Jack 

(1)4# Hammer 

( 1 )18" Crescent Wrench 

( 1 )5' Pry Bar 

(1)2' Pry Bar 

( 1 ) 1 00' Extension Cord 

(1)4' Nylon Sling 

(1)6' Nylon Sling 

(1)10' Nylon Sling 

These tools are located in the HAZMAT Trailer. They are 
non-sparking. 

(1)14"L adjustable pipe wrench 

(1)15" multi-opening bung wrench 

( 1 )hammer/crate opener 

( 1 )8" pipe pliers 

( 1 )8" blade Phillips 

( 1 )#2 screwdriver 

( 1 )6" blade standard screwdriver 

(1)Ciaw Hammer 

( 1) 4-ton: cable-type Ratchet lever tool designed specifically 
for lifting, lowering and pulling applications including jobs 
requiring rigging, positioning, and stretching. Used in rescue 
for extrication. 

( 1) 1 O-ton hydraulic, hand-powered jaws used for extrication 
during rescues. 

Containment or cleanup; 

(4) 1-gallon plastic 

Containment or cleanup; 

(3) 5-gallon plastic with lid 

(1) Emergency lighting system; 120 volts; 500-watt bulbs, 
suitable for wet locatiOn 

Series A Hazardous Response Kit; Class A; contains 
nonsparking equipment to control and plug leaks. 

Cleanup; plastic; various sizes; nonsparking; nonwood 
handles 

(1) Scoop 

(3) Shovels 
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Location 

Underground rescue truck, 
HAZMA T trailer 

Surface rescue truck and 
underground rescue truck 

Surface rescue truck 

HAZMA T trailer 

HAZMA T trailer 

Underground rescue truck 

HAlMA T trailer 

HAlMA T trailer 
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Equipment 

Ambulance #1 

Ambulance #2 

Rescue Truck 

Building Smoke, 
Thermal Detectors, 
or Manual Pull 
Stations 

Fire Truck# 1 

Rescue Truck# 2 
(U/G) 

Extinguishers 

Automatic Dry 
Chemical 
Extinguishing 
Systems 

Sprinkler Systems 

Description and Capabilities 

Medical Resources 

Equipped as per Federal Specifications KKK-A-1822 and 
New Mexico Emergency Medical Services Act General 
Order 35; equipped with a radio to Carlsbad Medical 
Center, VHF radio, UHF medical frequency, cellular phone 

Diesel and/or electric har.OGall-ambulance equipped With 
first aid ki~ 2 stretchers, and other associated medical 
supplies 

Special purpose vehicle; light and heavy duty rescue 
equipment; transports 1 litter patient, medical oxygen and 
supplies for mass casualties, fire suppression support 
equipment (rescue tool, air bag, K-12 Rescue Saw, 5,000-
watt generator, self-contained breathing apparatus (SCBA), 
ana much more equipment 

Fire Detection and Fire Suppression Equipment 

Ionization and photoelectric or fixed temperature/rate of rise 
detectors; visual display and alarm in CMR; manual pull 
stations. The underground has manual fire alarm pull 
stations located where personnel have access when 
evacuating. These are connected to the U/G evacuation 
alarm. 

Equipped per Class "A" fire truck per NFPA; capacity 750 
gallons, with pump capacity of 1200 gallons per minute 

(1) 125-pound dry chemical extinguisher 

( 1) 150-pound foam extinguisher 

Individual fire extinguisher stations; various types located 
throughout the facility, conforming to NFPA-10. 

Automatic; 1,000-pound system (Dry Chemical); actuated 
by thermal detectors or by manual pull stations 

Fire alarms activated by water flow 
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Location 

Surface (Safety and 
Emergency Services Facility) 

Underground 

Surface (Safety and 
Emergency Services Facility) 

Guard and Security Building, 
Warehouse/Shops, Support 
Building, CMR/Computer 
Room, Waste Handling 
Building, TRUPACT 
Maintenance Facility, Waste 
Shaft Collar, Underground 
Fuel Station, SH Hoisthouse, 
Engineering Building, 
Industrial Safety Building, 
Training Facility 

Surface (Safety and 
Emergency Services Facility) 

Underground 

Buildings, underground, and 
underground vehicles 

Underground fuel station 

Pumphouse, Guard and 
Security Building, Support 
Building, Waste Handling 
Building (contact- transuranic 
waste area only), 
Warehouse/Shops Building, 
Auxiliary Warehouse 
Building, TRUPACT 
Maintenance Facility, 
Training Facility, SH Shaft 
Hoisthouse, Exhaust Filter 
Building, Engineering 
Building, and Safety Building 



Equipment 

Water Tanks, 
Hydrants 

Fire Water Pumps 

Headlamps 

Underground Self-
Rescuer Units 

Self-Contained Self-
Rescuer 

Self-Contained 
Breathing 
Apparatus (SCBA) 

Chemical and 
Chemical-
Supported Gloves 

Suit, Acid 

Suit, Fully 
Encapsulated 

Antishock Trousers 

Zoll 1600 Heart 
Monitor and 
Defibrillator 

Oxygen 

Description and Capabilities 

Fire suppress1on water supply; one 180. 000-gallon capacity 
tank, plus a second tank with 100,000 gallon reserve 

Fire suppression water supply; 125 pounds per square inch. 
1,500 gallons per minute centrifugal pump, one with electric 
motor drive, the other with diesel engine; pressure 
maintenance pump 

Personal Protection Equipment 

Mounted on hard hat; battery operated 

Short-term rebreathers; approximately 300 

At least 60 minutes of oxygen available. Approximately 400 
units cached throughout the underground 

Oxygen supply; 4-hour units; approximately 14 Mine 
Rescue Team Draeger units 

Body protection; 

(12 pair) inner-cloth, 

(12 pair) outer-pvc, 

(5 pair) outer-viton 

Body protection; 

(4) acid 

Body protection; used with SCBAs; full outerboot; 

(4) Level A; 

(4) Level B 

Emergency Medical Equipment 

Shock treatment; 

(2) inflatable, one on each ambulance 

Heart Monitor/defibrillator 

Patient care; 

SizeD: 

(2} Ambulance #1 

(1) Underground Ambulance 

(1) Health Services 

SizeE: 

(1) Rescue Truck 

(2) Underground Ambulance 

SizeM: 

(1) Ambulance #1 
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Location 

Tanks are at southwestern 
edge of WIPP facility; 
pipelines and hydrants are 
throughout the surface 

Pumphouse 

Each person underground 

Each person underground 

Cached throughout the 
underground 

Mine Rescue Training Room 

HAZMA T trailer 

HAZMA T trailer 

HAZMA T trailer 

Ambulance# 1 and # 2 

Ambulance # 1 and # 2 

Ambulance # 1 and # 2, 
surface rescue truck 
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Equipment 

Resuscitators (Bag) 

Splints 

Stretchers 

Suctions 

Trauma Kits 

Description and Capabilities 

Disposable bag resuscitation 

Ambulance #1: 

(2) adult size 

( 1) child size 

Underground Ambulance: 

(2) adult size 

Immobilize limbs; 

(1) Adult traction splint, lower extremity, with limb-
supporting slings, padded ankle hitch and traction device 
per ambulance. 

(2) Higid splinting devices or equivalents, suitable for 
immobilization of upper extremities per ambulance. 

(2) Higid splinting devices or equivalents, suitable for the 
immobilization of tower extremities. 

( 1) Set of Airsplints: 

6 assorted splints; hand/wrist, half arm, full arm, foot/ankle, 
half leg, and full leg per miner's aid stations. 

Patient transport; 

(2) Spine Boards, one short and one long, with nylon straps 
per ambulance. (also used to perform cardiopulmonary 
reSLISCitation) 

(2) Emergency Stretchers or scoops, or combination per 
ambulance 

(1) All-purpose multi-level ambulance stretch (gurney), with 
3 safety straps and locking mechanism per ambulance. 

( 1) Stretcher in each miner's aid station. 

For medical emergencies: 

Poriabte 

(1) Suction unit, capable of delivering at least 300 mm. HG 
on each ambulance. 

( 1) adult blood pressure cuff and stethoscope 

( 4) soft-roller bandages 

(3) triangular bandages 

( 1) pkg. band-aids 

(2) trauma dressings 

(25) 4X4 sponges 

(1) roll adhesive tape 

( 1) bite stick 

(1) penlight 

(1) sterile burn sheet 

( 1) oropharyngeal airway 

(1) glucose substance 

(2) sterile gauze dressings 
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Location 

Ambulance # 1, 

Ambulance # 2 

Ambulance # 1 and # 2, 

Miner's Aid Stations 

Various combinations in 
Ambulance # 1 and # 2, 
Miner's Aid Station 

Ambulances #1 and #2 

(1) kit in each: 

Ambulances #1 and #2, 
surface rescue truck 

1n ''1 
.1. ~~" 



Equipment 

Miner's Aid Station 

First Aid Supplies 

First Aid Supplies 

Description and Capabilities 

For First Aid Stations in the Underground 

( 1) Stretcher--as referenced above per station 

(1) Set of airsplints--as referenced above per station 

( 1) Blanket per station 

( 1) Box of latex gloves (50) per station 

(5) Pathogen Wipes per station 

(1) First Aid Kit (24) per station; indudes, 

(3) Band-Aid Combo Paks 

(2) Swabs, PVP 

(1) Antibiotic Ointment 

(1) Sting-Kill Swab 

(2) Dressing, compresses 

(2) Roller Bandages 

(2) Tape 

(2) Triangle Bandage 

(1) Eyedressing Pak 

( 1) Burn Dressing 

(1) Ammonia Inhalants 

(1) User Log Sheet 

According to General Order #35 

(12) bandages, soft roller, self-adhering type--4" or 6" x 5 
yards. 

(6) triangular bandages, 40" 

( 1) box band-aids 

( 1) 1 pair bandage shears 

(6) Trauma dressings, 30" x 10" 

(6) Trauma dressings, 5" x 7" 

(50) 4" x 4" sponges, individually wrapped and sterile 

(2) rolls adhesive tape 

(1) penlight 

(2) sterile burn sheets 

(2) oropharyngeal airways - adult 

(2) oropharyngeal airways -- child (Ambulance #1 only) 

(2) oropharyngeal airways - infant (Ambulance #1 only) 

( 1) Glucose substance 

(3) Occlusive dressings 

(1) Roll aluminum foil 

(6) Rigid cervical collars-2 each small, medium and large 
sizes 

(4) Cold packs 

(4) Heat packs 

(2) Bite sticks 

(2) Transfer sheets 

(2) Blankets 
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Location 

Miner's Aid Stations - Various 
Underground Locations 

Ambulance #1 

Ambulances #1 and #2 
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Equipment 

First Aid Supplies 

Emergency Lighting 

Backup Power 
Sources 

Hoists 

Radiation 
Monitoring 
Equipment 

Emergency Shower 

Eye Wash 
Fountains 

Decon Shower 
Equipment 

Overpack 
containers 

HEPA Vacuums 

Aquaset or Cement 

Polyvinyl Alcohol or 
Paint 

TDOP Upender 

Non hazardous 
Decontaminating 
Agents 

Description and Capabilities 

{2) #16g angiosets 

{2) #18g angiosets 

{2) #20g angiosets 

{1) 1000cc LR IV fluid 

(1) SOOcc NS IV fluid 

General Plant Emergency Equipment 

For employee rescue and evacuation, and fire/spill 
containment; linked to main power supply, and selectively 
linked to back up diesel power supply and/or battery-backed 
power supply 

Tw<) diesel generators, and battery-powered uninterruptible 
power supply (UPS); use limited to essential loads; manual 
or remote starting 1,1 00-kilowatt diesel generators with on-
site fuel for 62% load for 3 days for selected loads; 30-
minute battery capacity for essential loads 

Hoists in Waste Shaft, Air Intake Shaft, and SH Shaft 

(5) Portable alpha and beta survey meters, portable air 
samplers, and portable continuous air monitors 

For emergency flushing of contaminated individual 

For emergency flushing of affected eyes 

Self-contained decon shower trailer, portable decon shower 
unit, disposable decon shower 

14-llS Gallon drums 

4-SWBs 

1-TOOP 

2 HEPA Vacuums to be utilized for removal of 
contamination. 

1 00 Jbs. of aquaset or cement material for solidification of 
liqu1d waste generated as a result of fire fighting water or 
decontamination solutions. 

1 - 5 gallon bucket of approved fixative to be used during 
recovery. 

Upender facilitates overpacking standard waste boxes 

4-1 Gallon bottles for decontamination of surfaces, 
equipment, and personnel 
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Location 

Ambulances #1 and #2, 
surface rescue truck 

Surface and underground 

Generators are east of Safety 
and Emergency Services 
Building; UPS is located at 
the essential loads 

Waste Shaft, Air Intake Shaft, 
SH Shaft 

Building 412 

Surface 

Various locations on surface 
and in the underground 

Surface 

Building 481 

Building 481 

Building 481 

Building 481 

Building 481 

Building 481 

Building 481 

Building 481 



Table D-7 
Types of Fire Suppression Systems by Location 

Location AS AD 

Waste Handling Building . 
Support Building * 

Exhaust Filter Building * 

Water Pumphouse . 
Underground Support Areas * 
(also has rescue truck) 
(as illustrated in Figure D-5) 

Station A Effluent Monitoring Shed 

Station B Effluent Monitoring Shed 

(1) Symbols for WIPP fire-protection systems: 

AS Automatic Wet Pipe Sprinkler System 
AD Automatic Dry Chemical Extinguishing System 
MPS Manual Pull Stations 
PFE Portable Fire Extinguishers 

(2) The Waste Handling Building and the Support Building contain the following: 

Automatic wet pipe sprinklers 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

July 14, 2011 

MPS PFE . * 

* * 

* * . . 
. * 

* . 
* . 

Fire detection in the heating, ventilation, and air conditioning instrumentation (Support Building, only) 
Manual pull stations 
Portable fire extinguishers 
Automatic detectors 

The Safety and Emergency Services Building contains the following: 

Automatic wet pipe sprinklers 
Manual pull stations 
Portable fire extinguishers 
Automatic detectors 

The Core Storage Building contains the following: 

Automatic wet pipe sprinklers 
Portable fire extinguishers 

(3) The Exhaust Filter Building, Underground Facilities, Warehouse/Shops Building, Water Pumphouse, and Salt 
Handling Hoist house also have portable fire extinguishers, manual pull stations, and automatic detectors. 
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Chemical Releases 
Statute Covered 

Comprehensive "Reportable quantities" of 
Environmental Response, CERCLAISARA 
Compensation and "hazardous substances." 
Liability Act 
(CERCLA)/Superfund 
Amendments and 
Reauthorization Act 
(SARA) (40 CFR 
Part 302) 

Emergency Planning and SARA Title Ill "extremely 
Community Right-to-Know hazardous substances." 
Act (SARA Title Ill) 

(40 CFR Parts 302 and 
355) 

Resource Conservation Any imminent or actual 
and Recovery Act emergency situation. 
(RCRA), 40 CFR 
§§264.56(a) and 
265.56(a) 

..... 1 ...... 

Table D-8 
Hazardous Release Reporting, Federal 

What Will Be Reported 

To Whom Report Will Be Made Immediately (Oral) 

National Response Center: (800) 1) Chemical identification; 2) what 
424-8802, State Emergency hazardous substance; 3) quantity 
Response Commission: (505) released; 4) time, location and 
476-9681 (New Mexico State duration of release; 5) media of 
Police, Hazardous Materials release; 6) health risks and 
Emergency Response), and Local medical advice; 7) proper 
Emergency Planning Committee: precautions (e.g., evacuation); 
(575) 885-3581 and 8) name and phone number 

of reporter and facility. 

National Response Center: (800) 1) Chemical identification; 2) what 
424-8802, State Emergency extremely hazardous substance; 
Response Commission: (505) 3) quantity released; 4) time, 
476-9681 (New Mexico State location and duration of release; 
Police, Hazardous Materials 5) media of release; 6) health risks 
Emergency Response), and Local and medical advice; 7) proper 
Emergency Planning Committee: precautions (e.g. evacuation); and 
(575) 885-3581. 8) name and phone number of 

reporter and facility. 

State or local agencies with What assistance is required. 
designated response roles, if their 
help is needed: Carlsbad Police 
Department: 885-2111; Carlsbad 
Fire Department: 885-2111; Eddy 
County Sheriff: 887-7551 . 
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I 

Subsequently (Written) I 
I 

As soon as practicable, update of oral 1 

notice and response action taken. 
Send report to: New Mexico State 
Emergency Response Commission, 
Department of Public Safety, Title Ill 
Bureau, P.O. Box 1628, Santa Fe, 
New Mexico, 87504-1628, and Local 
Emergency Planning Committee, 324 
S. Canyon Street, Suite B, Carlsbad, 
New Mexico 88220. National 
Response Center will contact the U.S. 
Environmental Protection Agency 
(EPA). EPA may request a written 
report. 

As soon as practicable, update of oral 
notice and response action taken. 
Send report to: New Mexico State 
Emergency Response Commission, 
Department of Public Safety, Title Ill 
Bureau, P.O. Box 1628, Santa Fe, 
New Mexico, 87504-1628, and Local 
Emergency Planning Committee, 324 
S. Canyon Street, Suite B. Carlsbad, 
New Mexico 88220. National 
Response Center will contact the U.S. 
Environmental Protection Agency 
(EPA) for an address if a written report 
is requested by EPA. 

Not Applicable (NA) 



WS1 
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Statute 

RCRA, 40 CFR 
§§264.56(d), 264.56(i), 
265.56(d), and 265.56(i) 

RCRA, 40CFR 
§§264.56(i), 264.560), 
265.56(i), and 265.56(j) 

---

Chemical Releases 
Covered 

RCRA "hazardous waste" 
release, fire, or explosion, 
which could threaten 
human health or 
environment outside the 
facility. 

Any incident which triggers 
implementation of 
Contingency Plan. 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

July 14, 2011 

What Will Be Reported 

To Whom Report Will Be Made Immediately (Oral) 

National Response Center: (800) (1) Name and telephone number 
424-8802 and State Emergency of reporter; (2) name and 
Response Commission: (505) telephone number of facility; (3) 
476-9681 (New Mexico State time and type of incident; (4) 
Police, Hazardous Materials name and quantity of materials 
Emergency Response). involved; ( 5) extent of injuries, if 

any; and (6) possible health or 
environmental hazards outside the 
facility. 

New Mexico Environment NA 
Department, Emergency 
Response Office, 24-hour 
telephone: (505) 827-9329 
(emergencies); for non-
emergencies contact (866) 428-
6535 (24 hour voice mail) or 
Monday to Friday, 8 am to 5 pm: 
(505) 476-6000. 
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Subsequently (Written) 

Prior to resumption of operations, 
notify that: (1) no waste that may be 
incompatible with released material is 
treated, stored, or disposed of until 
cleanup is complete, and (2) all 
emergency equipment listed in the 
Contingency Plan is cleaned and fit for 
its intended use. Send to Secretary, 
New Mexico Environment Department, 
P.O. Box 26110, Santa Fe, New 
Mexico, 87502. 

Within 15 days: 1) name, address and 
telephone number of owner/operator; 
2) name, address and telephone 
number of facility; 3) date, time and 
type of incident (e.g. fire, explosion); 4) 
name and quantity of materials 
involved; 5) extent of injuries, if any; 6) 
possible hazards to human health or 
the environment; 7) estimated quantity 
of material that resulted from the 
incident. Prior to resumption of 
operations, notify that: 1) no waste that 
may be incompatible with released 
material is treated, stored, or disposed 
of until cleanup is complete, and 2) all 
emergency equipment listed in the 
Contingency Plan is cleaned and fit for 
its intended use. Send to Secretary, 
New Mexico Environment Department, 
P.O. Box 26110, Santa Fe, New 
Mexico, 87502. 
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1 

2 

Regulations 

20.41.500 and 
600 NMAC 

20.4.1.500 and 
.600 NMAC 

Chemical Releases 
Covered 

RCRA "hazardous waste" 
releases, fire, or 
explosion, which could 
threaten human health or 
environment outside the 
facility. 

Any incident which 
triggers implementation of 
Contingency Plan. 

Table D-9 
Hazardous Release Reporting, State of New Mexico 

What Will Be Reported 

To Whom Report Will Be Made Immediately (Oral) 

National Response Center: (800) 1) Name and telephone number of 
424-8802; State Emergency reporter; 2) name and telephone number 
Response Commission and (505) of facility; 3) time and type of incident; 4) 
476-9620 (New Mexico State Police, name and quantity of material involved; 5) 
Hazardous Materials Emergency extent of injuries, if any; and 6) possible 
Response) health or environmental hazards outside 

the facility. 

New Mexico Environment 1) Name and telephone number of 
Department, Emergency Response reporter; 2) name and address of facility; 
Office, 24-hourtelephone: (505) 827- 3) name and quantity of materials 
9329 (emergencies); for non- involved, to extent known; 4) extent of 
emergencies contact (866) 428-6535 injuries, if any; and 5) possible hazards to 
(24 hour voice mail) or Monday to human health or the environment, outside 
Friday, 8 am to 5 pm: (505) 476-6000. the facility. 

-·· -·- . 
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Subsequently (Written) 

Prior to resumption of operations, notify 
that: 1) no waste that may be 
incompatible with released material is 
treated, stored, or disposed of until 
cleanup is complete, and 2) all 
emergency equipment listed in the 
Contingency Plan is cleaned and fit for 
its intended use. Send to Secretary, 
New Mexico Environment Department, 
P .0. Box 26110, Santa Fe, New 
Mexico, 87502. 

Within 15 days: 1) name, address and 
telephone number of owner/operator; 2) 
name, address and telephone number 
of facility; 3) date, time and type of 
incident (e.g., fire, explosion); 4) name 
and quantity of materials involved; 5) 
extent of injuries, if any; 6) possible 
hazards to human health or the 
environment; and 7) estimated quantity 
of material that resulted from the 
incident. Prior to resumption of 
operations, notify that: 1) no waste that 
may be incompatible with released 
material is treated, stored or disposed 
of until cleanup is complete. and 2) all 
emergency equipment listed in the 
Contingency Plan is cleaned and fit for 
its intended use. Send to Secretary, 
New Mexico Environment Department, 
P .0. Box 26110, Santa Fe, New 
Mexico, 87502. 

I 
I 
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I I Chemical Releases I I What Will B~ Reported l 
""'··-~··· ..... -· . ,_. _____ 

Regulations 

New Mexico 
Emergency 
Management Act, 

Section 74-4B-5 

New Mexico Water 
Quality Control 
Commission, 
Part 1, 
Section 203 

Covered To Whom Report Will Be Made Immediately (Orall 

Any accident (spill) New Mexico Environment 1) Name, address and telephone number 
involving hazardous Department: (505) 827-9329, State of owner or operator; 2) name, address 
materials (including Emergency Response Commission: and telephone number of facility; 3) date, 
hazardous substances, (505) 476-9681 (New Mexico State time and type of incident; 4) name and 
radioactive substances, or Police, Hazardous Materials quantity of material(s) involved; 5) extent 
a combination thereof) Emergency Response), and Local of any injuries; 6) assessment of actual or 
which may endanger Emergency Planning Committee: potential threat to environment or human 
human health or the (575) 885-3581 health; and 7) estimated quantity and 
environment. disposition of recovered material. 

Any discharge from any Chief, Ground Water Quality Bureau, Within 24 hours: 1) the name, address, 
facility of oil or any other New Mexico Environment and telephone number of the person or 
water contaminant in such Department, or his counterpart in any persons in charge of the facility; 2) the 
quantities as may, with constituent agency delegated name, address, and telephone number of 
reasonable probability, responsibility for enforcement of the the owner/operator of the facility; 3) the 
injure or be detrimental to rules as to any facility subject to such date, time, location, and duration of the 
human health, animal or delegation (505) 827-2918. discharge; 4) the source and cause of the 
plant life, or property. discharge; 5) a description of the 

discharge, including its chemical 
composition; and 6) the estimated volume 
of discharge, and immediate damage from 
the discharge. 

---·-- ----------~ -
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Subsequently (Written) 

Written submission within one week of 
time permittees become aware of 
discharge. Same as oral and 
description of noncompliance and its 
cause, the period of noncompliance 
including exact dates and times, and if 
the noncompliance has not been 
corrected, the anticipated time it is 
expected to continue; and steps taken 
or planned to reduce, eliminate, and 
prevent reoccurrence. Send reports to 
New Mexico Environment Department, 
Chief, Ground Water Quality Bureau, 
P.O. Box 26110, Santa Fe, New 
Mexico, 87502, New Mexico State 
Emergency Response Commission 
Department of Public Safety, Title Ill 
Bureau, P.O. Box 1628 Santa Fe, New 
Mexico, 87504-1628, and Local 
Emergency Planning Committee, 324 
S. Canyon Street, Suite B, Carlsbad, 
New Mexico 88220. 

Submit within seven days: verification of 
the prior oral notification, also provide 
any appropriate additions or corrections 
to the information contained in the prior 
oral notification. Within 15 days: submit 
a written report describing any 
corrective actions taken and/or to be 
taken relative to the discharge. Send 
reports to Chief, Ground Water Quality 
Bureau, New Mexico Environment 
Department, P.O. Box 26110, Santa Fe, 
New Mexico, 87502. 
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Chemical Releases 
Regulations Covered 

New Mexico Any known or suspected 
Underground release from an 
Storage Tank Underground Storage 
Regulations-2 Tank (UST) system, any 

spill or any other 
emergency situation. 

-------- ------ -------- ------ --

What Will Be Reported I 
To Whom Report Will Be Made Immediately (Oral) 

New Mexico Environment Department Within 24 hours: 1) the name, address, 
Petroleum Storage Tank Bureau and telephone number of the agent in 
(505) 984-1741. charge of the site at which the UST 

system is located, as well as the 
owner/operator of the system; 2) the name 
and address of the site and the location of 
the UST system on that site; 3) the date, 
time, location, and duration of the spill, 
release, or suspected release; 4) the 
source and cause of the spill, release, or 
suspected release; 5) a description of the 
spill, release, or suspected release. 
including its chemical composition; 6) the 
estimated volume of the spill, release, or 
suspected release; and 7) action taken to 
mitigate immediate damage from the spill, 
release, or suspected release. 

' -
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Subsequently (Written) I 
Mail or deliver within seven days of the ! 

incident, a written notice describing the 
spill, release, or suspected release and 
any investigation or follow-up action 
taken or to be taken. Send reports to 
Petroleum Storage Tank Bureau, New 
Mexico Environment Department, 2044 
Galisteo Street, Santa Fe, New Mexico, 
87504. 
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Figure D-1 
WIPP Sutface Structures 
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BLDG./ 
FAC.f DESCRIPTION 

11241 EQUIPMENT SHED 

#242 GUARDSHACK 

"'" SALT HAUliNG TRUCKS SHELTER 

""' TRUPACT "TRAILER SHELTER 

""' MqO STORAGE SHELTER 

"'" 13 6 KV SWITCHGEAR 23p-SWG 1511 

"''" AREA SUBSTATION NO I 25P-SW15 1 

11254.2 AREASUBSTATIONNO 225P-SW15.2 

1125-4.3 A.REA SUBSTATION NO 3 25P-SW15 3 

#2~.4 AREA SUBSTATION NO o4 25P.SW1~.4 

#2545 AREASUBSTATIONNO 525P-SW15.5 
112546 AREA SUBSTATION NO A25P-SW156 
112547 AREA SUBSTATION NO 7 25P-S'W15 7 
12548 AREA SUBSTATION NO B 25P.SW15.B 
#254 9 ~80V SWITCHGEAR 125P.SWG04.9) 
lf255.1 aACK-UP DIESEl GENERATOR #1 ::!5-PE 503 
#255.2 BACK·UP DIESEL GENERATOR #2 25-PE 5J)4 
1256.4 SWITCHBOARD II-' t2~P-$8~14) 

"'" WASTE SHAFT 

"'" EXHAUST SHAFT 

"" AIR INTAKE SH.AFT 

"'" AIR INTAKE SHAFTn-tOIST HOUSE 

"" AIR INTAKE SHAFTJIMNCH HOUSE 
EFFLUENT MONfTORING INSTRUMENT 

"'" SHED A 
EFFLUENT MONITORING INSTRUMENT 

1<365 SHEDB 
1066 AIR INTAKE SHAFT HEAOFRAME 
11371 SAlT HANOlfHG SHAFT 
#372 SALT HANJJliHG SHAFT HEADFRAME 

BLDG./ 
FAC.# DESCRIPTION 

,,... SALT HANDLING SHAFT HOISTHOUSE 

""''A MINING OPERATIONS 
.411 WASTE HANDLING BUILDING 

1<412 TRUPACT MAINTENANCE BUILDING 
#413 EXHAUST SHAFT FillER BUILDING 
#413A MONITORING STATION A 

#4138 MONITORING STATION 8 

11414 WATER CHILLER FACiliTY & BLDG 
#451 SUPPORT BUILDING 

SAFElY & EMERGENCY SERVICES 
#.,52 FACILITY 
1453 WAREHOUSE/SHOPS BUILDING .. ,, AUXILIARY WAREHOUSE BUILDING .. ,. WATER PUMPHOUSE 

*457N WATER TANK 25-D-0018 
..,7S WATER TANK 25-D-001A 
#458 GUARD AND SECURITY BUILDING .. ,. CORE STORAGE BUILDING ... , COMPRESSOR BUll. DING ... , AUXJliARY AIR INTAKE 

Jl-466 TELEPHONE HUT 

•m ARMORY BUilDING .. ,. HAZARDOUS WASTE STORAGE FACiliTY 

IJ474A HAZARDOUS WASTE STORAGE BUILDING 

114748 HAZARDOUS WASTE STORAGE BUILDING 

#474C OIL & GREASE STORAGE BUILDING 
IJ-47-40 GAS BOrTLE STORAGE BUILDING 
#o474E ~MATERIAl STORAGE BUILDING 
t-474F WASTE Otl RETNNER 

f!gur~_D_-~a- __ _ 
Legend to Figure D-1 
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BLDG./ 
FAC,# DESCRIPTION 

"" GATEHOUSE 

"BO VEHICLE FUEL STATION 

"" WAREHOUSE ANNEX 

"" EXHAUST SHAFT HOIST EQUIP WAREHOUSE .... SULLAIR COMPRESSOR BUILDING .... ENGINEERING BUILDING .... TRAINING BUILDING 
#H-16 SANDIA TEST WEll 
*917 AIS MONITORING 

10'918 VOCTRAILER 
#918A VOC AIR MONITORING STATION 

*9188 VOC tAB TRAILER . .,. WORK CONTROL TRAILER 
tll951 PROCUREMENT/PURCHASING ..,, TRAILER 

"" MODULAR OFFICE COMPLEX .. , HUMAN RESOURCES TRAILER .... PUBl.lCATIONS & PROCEDURES TRAILER 
SWRHO 
6 S'MTCHRACK NO.6 
SWRNO. 
7 7A,78 SWJTCHRACKNO. 7. 7A. 78 
SWRNO 
1C S'WITCHRACK NO. 7C 
SWRNO 
10 SWITCHRACK NO. 10 
SWRNO, 

" SWJTCHRACK NO. 11 
SWRNO. 
12 SWITCHRACK NO. 12 
SWR NO. 
1S SWITCHRACK NO. IS 

( Field Code Changed 
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WASTE SHAFT CONVEYANCE 
OF THE WASTE HANDLING 

BUILDING 

UNDERGROUND FACILITIES 

Figure 0-2 
Spatial View of the WIPP Facility 
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Figure D-3 
WIPP unaergrolini:i Fadiities 
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F ACIUTY SHIFT MANAGER (FSM) • 

EMERGENCY SERVICES TECHNICIAN I 
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EMERGENCY ] FIRST LINE INITIAL i 
RESPONSE TEMI RESPONSE TEAM 

(ERT) <RJRT) 

'~THE !'SM IS THE RECRAEMERGE!,JCY COORDINATOR 
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Figure 0-4 
Direction and Control Under Emergency Co-ndftions inWiilc-!1-ttie-FfJan-Has-Been-impie-mented _____ _ 
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DEPT. OF ENERGY 

~ ONL~ AT T+iE HE.Ol.€3T Of T~E 
"-CJ:lAF.ME<.tGENCV CCOHCINAlOA 

'Z c~ ElAE"fiGENCJES n{AT COUlD 
Tl-tAEAfEN HUMA..~ HEAl Ti-4 OA THE 
ENVIRONMENT ... &DE <~R OUTSJrE 
Tf-tE FACU.IT AFTE.~ CnttSUUAriON 
'NJJM ihE DEPT. OF' ~HEAGY 

INCIDENT OCCURS 

1 -----. 
.....---""''------, l 

OFF-DUTY 
EMERGENCY 
RESPONSE 
PERSONNEL 

I 
I t,. __ 

EMERGENCY 
RESPONSE 

PERSONNEL 
(ERT. EST. FLIRT. MRT) 

FAC!UTY 
PERSONNEL 

(WASTE 
OPERATIONS. 
EC&SANDIS) 

fig_ure_D_~a _ ____________ _ 
WIPP Facility Emergency Notifications 
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2 

LOCAL AUTHORITIES 

N.M. ENV. DEPT. 
N.M. STATE POLICE 
NAT. RESP. CENTER 

DEPARTMENT OF 
PUBLK:: SAFETY 
WIPf' COORDINATOR 

PUBLIC 

\. Field Code Changed 

1. 
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Fire-Water Distribution System 
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Figure D-7 
Underground Diesel Fuei:StatioriArea F'ire-Protediori-system-
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figureD~8 . . . . . . .... . ... 
WIPP On-Site Assembly Areas and WIPP Staging Areas 
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Figure D-3a 
RH Bay Evacuation Routes 
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figiJr~_ !J~!l.l? _ _ _ _ _ _ _ _ 
RH Bay Hot Cell Evacuation Route 
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figllre_[)~c__ ___ __ __ _____________ _ 
Evacuation Routes in the Waste Handling Building 
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Waste Handling Building Pre-Fire Survey (First Floor) 
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.Figure D-10a ........ -·-· 
Waste Handling Building Pre-Fire Survey 

(First Floor- Fire Hydrant/Post Indicator Location) 
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Waste Handling Building Pre-Fire Survey (Second Floor) 
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Figure D-11a 
Waste Handli~g Building Pre-Fire Survey · 

(Second Floor - Fire Hydrant/Post Indicator Location) 
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WIPP HAZARDOUS MATERIAL INCIDENT REPORT 

Date: Location: 

I INITIAL INFORMATION DATE TIME: 
EST REPORTED LOCATION: 
REPORTED BY DEPT 
INITIALLY REPORTED TO: DEPT .. 
RESPONSIBLE MANAGER: DEPT.: 

II. WEATHER CONDITIONS WIND DIRECTION WIND SPEED: ___ mph TEMP .. ___ F 
CONDITIONS (i.e .. , icy, snCMiing, raining, cloudy, sunny): 

Ill. TYPE OF INCIDENT (SPILL, LEAK, ETC} Fire involved: [ ]YES [ ]NO 
(If fire is involved attach a copy of the fire report) 

MATERIALS INVOLVED UN/NA NO. QUANTITY HAZARD CLASS NFPACLASS 

IV. PERSONNEL INVOLVED IN CLEAN-UP ACTIVITIES 

PERSONNE:UDEPT DECON METHOD/MEDICAL TREATMENT 

V. PERSONNEL CONTI'.MINATED NOT INVOLVED IN THE CLEANUP ACTIVITIES 

PERSONNEUDEPT MATERIAL CONTACTED DECON/MEDICAL TREATMENT 

fig_ur.e_[)~12 ___ _______________________________________ _ 
WIPP Hazardous Materials Incident Report, Page 1 of 3 
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WIPP HAZARDOUS MATERIAL INCIDENT REPORT 

Date: Location: 

VI. EQUIPMENT USED FOR CLEAN-UP AND CONTROL MEASURES 

EQUIPMENT IMATERIAUPPE QUANTITY DISPOSITION (decon or reQiacementl 

VII. DESCRIPTION OF INCIDENT AND RESPONSE (including containment and controQ 

VIII. ENVIRONMENTAL COMPLIANCE 
Date: Time: of evaluation. 
Wa&e Category 

Disposition 

ORGANIZATION DATE TIME 

EC Representative: 
Print name Signature Date 

Figure D-12 (Continued) 
WIPP Hazardo.;s··MaiertaiS-iilCiaent-Report, ·pag-e-fot·a- ------------------------------
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WIPP HAZARDOUS MATERIAL INCIDENT REPORT 

Date: Location: 

IX. INITIAL NOTIFICATION BY CMRO 

DEPARTMENT PERSON CONTACTED TIME 

Facili!:t: OQS (FSMJ 
Emerg. Mgmt (EST) 
EQ 
Industrial Safe!:t: 
Facili!:t: 0J2S. (FM/FMDl 

CMRO: 
Pnnt name Signature Date 

FSM: 
Print name Signature Date 

X. CONTINGENCY PLAN IMPLEMENTATION 

Contingency Plan implemented [ ]YES []NO 

FSM: 
Print name Signature Date 

XI. REVIEWS 

Report submitted by· 
Print name Signature Date 

Emergency Management Manger: 
Print name Signature Date 

EC Manager·. 
Print name Signature Date 

COMMENTS 

f~gllre __ l?~~-~ {(;o_~t!l_l_ue_(i) __ __ _ _ _ 
WIPP Hazardous Materials Incident Report, Page 3 of 3 
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2 INSPECTION SCHEDULE, PROCESS AND FORMS 

3 Introduction 

4 This Permit Attachment describes the facility inspections (including container inspections) that 
5 are conducted to detect malfunctions, deterioration, operator errors, and discharges that may 
6 cause or lead to releases of hazardous waste or hazardous waste constituents to the 
7 environment or that could be a threat to human health. 

E-1 Inspection Schedule 

9 Equipment instrumental in preventing, detecting, or responding to environmental or human 
10 health hazards, such as monitoring equipment, safety and emergency equipment, security 
11 devices, and operating or structural equipment are inspected. The equipment will be inspected 
12 for malfunctions, deterioration, potential for operator errors, and discharges which could lead to 
13 a release of hazardous waste constituents to the environment or pose a threat to human health. 

14 The WIPP facility has developed and will maintain a series of written procedures that include all 
15 the detailed inspection procedures and forms necessary to comply with 20.4.1.500 NMAC 
16 (incorporating 40 CFR §264.15(b)), during the Disposal Phase. Tables E-1 and E-1a list each 
17 item or system requiring inspection under these regulations, the inspection frequency, the 
1a organization responsible for the inspection, the applicable inspection procedure, and what to 
19 look for during the inspection. 20.4.1.500 NMAC (incorporating 40 CFR §§264.15(b), 264.174, 
20 and 264.602) list requirements that are applicable to the WIPP facility. 

21 Operational procedures detailing the inspections required under 20.4.1.500 NMAC 
22 (incorporating 40 CFR §§264.15(a) and (b)), are maintained in electronic format on the WIPP 
23 computer network, in the Operating Record and, as appropriate, in controlled document 
24 locations at the WIPP facility. Frequency of inspections is discussed in detail in Section E-1a(2). 
25 Inspections are conducted often enough to identify problems in time to correct them before they 
26 pose a threat to human health or the environment and are based on regulatory requirements. 
27 The operational procedures assign responsibility for conducting the inspection, the frequency of 
28 each inspection, the types of problems to be watched for, what to do if items fail inspection, 
29 directions on record keeping, and inspector signature, date, and time. The operational 
30 procedures are maintained at the WIPP facility. Tables E-1 and E-1a summarize inspections, 
31 frequencies, responsible organizations, personnel making the inspection (by job title), and the 
32 types of anticipated problems as well as the references for the operational procedures. 
33 Inspection records are maintained at the WIPP site for three years. Beginning with the effective 
34 date of this Permit, records that are over the three year retention period are either maintained at 
35 the WIPP site or transferred to the WIPP Records Archive located in Carlsbad, NM until closure. 
36 The records maintained at the WIPP Records Archive are stored in facilities that are 
37 temperature and humidity controlled especially for the long term storage of records and readily 
38 retrievable and available for inspection. 

39 Waste handling equipment and area inspections are typically controlled through established 
40 procedures and the results are recorded in logbooks or on data sheets. Operators are trained to 
41 consult the logbook to identify the status of any piece of waste handling equipment prior to its 
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use. Once a piece of equipment is identified to be operable, a preoperational inspection is 
2 initiated in accordance with the appropriate inspection procedure in Tables E-1, E-1a, or in 
3 operational procedures. Inspection results as described below are entered in the applicable 
4 logbook. 

s Inspections include identifying malfunctions or deteriorating equipment and structures. 
s Inspection results and data, including deficiencies, discrepancies, or needed repairs are 
7 recorded. A negative inspection result does not necessarily lead to a repair. A deficiency, such 
s as low fluid level, may be corrected by the inspector immediately. A discrepancy, such as an 
g increasing trend of a data point, may necessitate additional inspection prior to the next 

10 scheduled frequency. The actions taken (corrected, additional inspection, or Action Request 
11 (AR) for repair submitted) are recorded on the inspection form, the WIPP automated 
12 Maintenance Management tracking program (CHAMPS) work order sheet, or the equipment 
13 logbook, whichever is applicable. 

14 Items that are operational with restrictions are tagged with those restrictions. Items that are not 
15 operational are tagged and locked to prevent their use. Tagged and locked items are listed on 
16 the Tagout/Lockout Index. Once a scheduled repair or replacement is accomplished in 
11 accordance with the work authorization procedures, the tag or lock is removed from the item in 
18 accordance with the equipment tagout/lockout procedures. Normally, the individual inspecting 
19 the equipment/system is not qualified to make repairs and consequently, prepares an AR if 
20 repairs are needed. The AR is tracked by the CHAMPS system through the work control 
21 process. When parts are received and work instructions are completed, the work order can be 
., scheduled on the Plan of the Day (POD). The POD is held daily to ensure facility configuration 

can support scheduled work items and to allocate and coordinate the resources necessary to 
24 complete the items. 

25 Work orders are released for work by the responsible organization. When repairs are complete 
26 the responsible organization tests the equipment to ensure the repairs corrected the problem, 
21 then closes out the work order, to return the equipment to an operational status for normal 
2s operations to resume. Implementation of these procedures constitutes compliance with 
29 20.4.1.500 NMAC (incorporating 40 CFR §264.15(c)). 

3o Requirements of 20.4.1.500 NMAC (incorporating 40 CFR §264.15(d)), are met by the 
31 inspections for each item or system included in Tables E-1 and E-1a. Beginning with the 
32 effective date of this Permit, the results of the inspections are maintained in the operating record 
33 for three years and are then transferred to the WIPP Records Archive where they are 
34 maintained until closure. The inspection logs or summary records include the date and time of 
35 inspection, the name of the inspector, a notation of the observations made, and the date and 
36 nature of any repairs or other remedial actions. Major pieces of waste handling equipment are 
37 inspected using proceduralized inspections. Current copies of inspection forms are maintained 
38 in the Operating Record. Non-administrative changes (i.e., changes that affect the frequency or 
39 content of inspections) to inspection forms must be submitted to the NMEO in accordance with 
4o the appropriate portions of 20 NMAC 4.1.900 (incorporating 40 CFR §270.42). The status of 
41 these pieces of equipment is maintained in an equipment logbook that is separate from the 
42 checklist. The logbook contains information regarding the condition of the equipment. 
43 Equipment operators are required, by the inspection checklist, to consult the logbook as the first 
44 activity in the inspection procedure. This logbook is maintained in the operating record. CH 
45 transuranic (TRU) mixed waste equipment that is controlled by a logbook includes the waste 
46 handling forklifts, all waste handling cranes, the adjustable center of gravity lift fixture, the CH 
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TRU underground transporter, the facility transfer vehicle, the trailer jockey, and the push-pull 
attachment. RH TRU mixed waste equipment that is controlled by a logbook includes the 

3 140/25-ton RH Bay overhead bridge crane, cask transfer cars, 25-ton cask unloading room 
4 crane, transfer cell shuttle car, RH Bay cask lifting yoke, facility grapple, 6.2- ton overhead hoist, 
5 facility cask rotating device, hot cell overhead powered manipulator, 15-ton hot cell crane, 
6 facility cask transfer car, 41-ton forklift, facility cask, and emplacement equipment. Inspections 
7 of the Cask Unloading Room, Hot Cell, Transfer Cell, Facility Cask Loading Room, RH Bay and 
a radiation monitoring equipment will be recorded on data sheets. In addition to the inspections 
g listed in Tables E-1 and E-1a, many pieces of equipment are subject to regular preventive 

10 maintenance. This includes more in-depth inspections of mechanical systems, load testing of 
1 1 lifting systems, calibration of measurement equipment and other actions as recommended by 
12 the equipment manufacturer or as required by DOE Orders. These preventive maintenance 
13 activities along with the inspections in Tables E-1 and E-1a make mechanical failure of waste 
14 handling equipment unlikely. The WIPP Safety Analysis Report (DOE, 1999) and the WIPP 
15 Remote-Handled Waste Preliminary Safety Analysis Report (RH PSAR) (DOE, 2000) contain 
16 the results of a systematic analysis of waste handling equipment and the hazards associated 
17 with potential mechanical failures. Equipment subject to failures that cannot practically be 
18 mitigated is retained for analysis and is the basis for contingency planning. The inspection 
19 procedures maintained in the Operating Record for operational and preventive maintenance are 
20 implemented to assure the equipment is maintained. An example equipment inspection 
21 checklist and a typical logbook form are shown as Figures E-1 and E-2. Actual checklists or 
22 forms are maintained within the Operating Record. 

23 =E~-1~a~--~G~e~n~e~ra~l~ln~s2p~e~c~tio~n~R~e~q~u~ire~m~e~n=ts 

24 Tables E-1, E-1 a, and E-2 of this Permit Attachment list the major categories of monitoring 
25 equipment, safety and emergency systems, security devices, and operating and structural 
26 equipment that are important to the prevention or detection of, or the response to, 
21 environmental or human health hazards caused by hazardous waste. These systems may 
28 include numerous subsystems. These systems are inspected according to the frequency listed 
29 in Tables E-1 and E-1a, a copy of which is maintained at the WIPP facility. The frequency of 
30 inspections is based on the nature of the equipment or the hazard and regulatory requirements. 
31 When in use, daily inspections are made of areas subject to spills, such as TRU mixed waste 
32 loading and unloading areas in the WHB Unit, looking for deterioration in structures, mechanical 
33 items, floor coatings, equipment, malfunctions, etc., in accordance with 20.4. 1. 500 NMAC 
34 (incorporating 40 CFR §264.15(b)(4)). 

35 As required in 20.4.1.500 NMAC (incorporating 40 CFR §264.33), the WIPP facility inspection 
36 procedures for communication and alarm systems, fire-protection equipment, and spill control 
37 and decontamination equipment include provisions for testing and maintenance to ensure that 
38 the equipment will be operable in an emergency. 

39 E-1a(1) Types of Problems 

40 The inspections for the systems, equipment, structures, etc., listed in Tables E-1 and E-1a, 
41 include the types of problems (e.g., malfunctions, visible cracks in coatings or welds, and 
42 deterioration) to be looked for during the inspection of each item or system, if applicable, and 
43 are in compliance with 20.4.1.500 NMAC (incorporating 40 CFR §264.15(b)(3)). 
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E-1 a(2) Frequency of Inspections 

Tables E-1, E-1 a, and E-2 of this Permit Attachment list the inspection frequencies and 
3 monitoring schedule for equipment and systems subject to the 20.4.1 NMAC hazardous waste 
4 management requirements. The frequency is based on the rate of possible deterioration of the 
5 equipment and the probability of an environmental or human health incident if the deterioration 
6 or malfunction, or any operator error, goes undetected between inspections. Areas subject to 
7 spills, such as loading and unloading areas, are inspected daily when in use, consistent with the 
s requirements of 204.1.500 NMAC (incorporating 40 CFR §264.15(b)(4)). 

s When RH TRU mixed waste is present in the RH Complex, inspections are conducted visually 
10 and/or using closed-circuit video cameras in order to manage worker dose and to minimize 
11 occupational radiation exposures to as low as reasonably achievable (ALARA). More extensive 
12 inspections of these areas are performed at least annually during routine maintenance periods 
13 and when RH TRU mixed waste is not present. 

14 E-1a(3) Monitoring Systems 

15 There are two monitoring systems used at the WIPP to provide assurance that facility systems 
16 are operating correctly, that areas can be used safely, and that there have been no releases of 
17 hazardous waste constituents. These systems are shown in Table E-2 and include the 
18 geomechanical monitoring system and the central monitoring system (CMS). The 
19 geomechanical monitoring system is used to assess the condition of mined excavations to 

assure no unsafe conditions are allowed to develop. The CMS continuously assesses the status 
of the fixed radiation monitoring equipment, electrical power, fire alarm systems, ventilation 

22 system, and other facility systems including water tank levels. In addition, the CMS collects data 
23 from the meteorological monitoring system. 

24 .::E,_-1.:..:b,___--"S""p""'e""'ci""'fi.:::.c-'-P-'-rc,,c"'e""s""s'-'l"'"'ns""p"'"'e"-'c'""ti:.:::o.:..:n_,R-'-'e"-'q'""u"'ir""'e"'"'m.:.::e"'"n=ts 

25 20.4.1.500 NMAC (incorporating 40 CFR §264.15(b)(4)), requires inspections of specific 
26 portions of a facility, rather than the general facility. These include container storage areas and 
27 miscellaneous units. Both are addressed below. 

28 E-1b(1) Container Inspection 

29 Containers are used to manage TRU mixed waste at the WIPP facility. These containers are 
30 described in Permit Part 3. Off-site CH TRU mixed waste will arrive in 55-gallon drums arranged 
31 as seven (?)-packs, in Ten Drum Overpacks (TDOP), in 85-gallon drums arranged as four (4) 
32 packs, in 100-gallon drums arranged as three (3) packs, in standard waste boxes (SWB) or in 
33 standard large box 2s (SLB2s). The waste containers will be visually inspected to ensure that 
34 the waste containers are in good condition and that there are no signs that a release has 
35 occurred. This visual inspection shall not include the center drums of 7 -packs and waste 
36 containers positioned such that visual observation is precluded due to the arrangement of waste 
37 assemblies on the facility pallets. If CH TRU mixed waste handling operations should stop for 
38 any reason with containers located on the TRUPACT-11 Unloading Dock (TRUDOCK storage 
39 area of the WHB Unit) or in room 108 while still in the Contact-Handled Packages, primary 
40 waste container inspections could not be accomplished until the containers of waste are 
41 removed from the shipping containers. 
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As described in Permit Attachment A 1, Section A 1-1 d(3), RH TRU mixed waste will arrive in 
containers inside Nuclear Regulatory Commission (NRC)-certified casks designed to provide 
shielding and facilitate safe handling. Canisters, will be loaded singly into an RH-TRU 72-B 

4 cask. Drums will be loaded into a CNS 10-1608 cask. The cask will be visually inspected upon 
5 arrival. Because RH TRU mixed waste is stored in the Parking Area Unit in sealed casks, there 
6 are no additional requirements for engineered secondary containment systems. Following 
7 removal of the canisters and drums, the interior of the cask will be inspected and surveyed for 
8 evidence of contamination that may have occurred during transport. 

9 RH TRU mixed waste is handled and stored in the RH Complex of the WHB. The RH Complex 
10 includes the following: RH Bay, the Cask Unloading Room, the Hot Cell, the Transfer Cell, and 
11 the Facility Cask Loading Room. As RH TRU mixed waste is held in canisters within a canister 
12 rack the physical inspection of the drum or canister is not possible. Inspections of RH TRU 
13 mixed waste in these areas occurs remotely via closed-circuit cameras a minimum of once 
14 weekly when stored waste is present. Because RH TRU mixed waste is in sealed casks, there 
15 are no additional requirements for engineered secondary containment systems. However, the 
16 floors in the RH Complex (including the RH Bay, Facility Cask Loading Room and Cask 
17 Unloading Room) are coated concrete and during normal operations (i.e., when waste is 
18 present), the floor of the RH Complex is inspected visually or by using close-circuit cameras on 
19 a weekly basis to verify that it is in good condition and free of visible cracks and gaps. 

20 Inspections of RH TRU mixed waste containers stored in the Hot Cell and Transfer Cell are 
21 conducted using remotely operated cameras. RH TRU mixed waste in the Hot Cell is stored in 
22 either drums or canisters. The containers in the Hot Cell are inspected to ensure that they are in 
23 acceptable condition. RH TRU mixed waste in the Transfer Cell is stored in the RH-TRU 72-B 
24 cask or shielded insert; therefore, inspections in this area focus on the integrity of the cask or 
25 shielded insert. RH TRU mixed waste in the Facility Cask Loading Room is stored in the facility 
26 cask; therefore, inspections in this area focus on the integrity of the facility cask. 

21 Inspections will be conducted in the Parking Area Unit at a frequency not less than once weekly 
28 when waste is present. These inspections are applicable to loaded Contact- Handled and 
29 Remote-Handled Packages. The perimeter fence located at the lateral limit of the Parking Area 
30 Unit, coupled with personnel access restrictions into the WHB Unit, will provide the needed 
31 security. The perimeter fence and the southern border of the WHB shall mark the lateral limit of 
32 the Parking Area Unit. Radiologically controlled areas can be established temporarily with 
33 barricades. More permanent structures can be installed. The western boundary can be 
34 established with temporary barricades since this area is within the perimeter fence. Access to 
35 radiologically controlled areas will only be permitted to personnel who have completed General 
36 Employee Radiological Training (GERT), a program defined by the Permittees, or escorted by 
37 personnel who have completed GERT. This program ensures that personnel have adequate 
38 knowledge to understand radiological posting they may encounter at the WIPP site. The fence 
39 of the Radiologically Controlled Area, south from the WHB airlocks, was moved to provide more 
40 maneuvering space for the trucks delivering waste. Since TRU mixed waste to be stored in the 
41 Parking Area Unit will be in sealed Contact-Handled or Remote-Handled Packages, there will be 
42 no additional requirements for engineered secondary containment systems. Inspections of the 
43 Contact-Handled and Remote-Handled Packages stored in the Parking Area Unit shall be 
44 conducted at a frequency no less than once weekly and will focus on the inventory and integrity 
45 of the shipping containers and the spacing between trailers carrying the Contact-Handled or 
46 Remote-Handled Packages. This spacing will be maintained at a minimum of four feet. 
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Container inspections will be included as part of the surface TRU mixed waste handling areas 
(i.e. Parking Area Unit and WHB Unit) inspections described in Tables E-1 and E-1a. These 

3 inspections will also include the Derived Waste Storage Areas of the WHB Unit The Derived 
4 Waste Storage Areas will consist of containers of 55 or 85-gallon drums or SWBs for CH TRU 

mixed waste and 55-gallon drums for RH TRU mixed waste. A Satellite accumulation area 
6 (SAA) may be required in an area adjacent to the TRUDOCKs for CH TRU mixed waste. A SM 
7 may also be required 1n the RH Bay and Hot Cell for RH TRU mixed waste. These SMs will be 
8 set up on an as needed basis at or near the point of generation and the derived waste will be 
9 discarded into the active derived waste container. All SMs will be inspected in accordance with 

10 20.4.1.300 NMAC (incorporating 40 CFR §262.34). 

11 E-1 b(2) Miscellaneous Unit Inspection 

12 20.4.1.500 NMAC (incorporating 40 CFR §264.602), requires that inspections required in 
13 20.4.1.500 NMAC (incorporating 40 CFR §264.15 and §264.33), as well as any additional 
14 requirements needed to protect human health and the environment, be met. The requirements 
15 of 20.4.1.500 NMAC (incorporating 40 CFR §264.15 and §264.33) are discussed in Section E-1 
16 of this Permit Attachment, along with how the WIPP facility complies with those requirements for 
17 standard types of inspections. Inspection frequencies for geomechanical monitoring equipment 
18 are provided in Table E-1. The monitoring schedule for geomechanical instrumentation is given 
19 in Table E-2. 

20 References 

DOE, 1999. "WlPP Safety Analysis Report," DOEIWIPP-95-2065. Rev. 4, U.S. Department of 
22 Energy. Washington, D.C. 

23 DOE, 2000. 'WIPP Remote-Handled Waste Preliminary Safety Analysis" (RH PSAR), U.S. 
24 Department of Energy. Washington, D.C. 

25 
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__Q_ Repairs Required 

(check or comolete aooro riate Information) 

ITEM INSPECTED Condition Comments/Corrective Action 

Mechanical Checks: (examples) 

Oil level 

Radiator fiuid level 

Automatic transmission fluid level 

Operate all valves/check qauqes 

Emeroencv brake 

Fuel level I> 31. full) 

Oil pressure (at warm idle) 

Tire Pressure 

Sirens horn & back-up alarm 

Deterioration Checks: !examPles) 

Fan belts 

Batterv !terminals, cables) 

Run qenerator 5 min. 

Hose nozzles & valves 

Leaks/Soills Checks: (examples) 

Leaks around pump 

Foam tank level 

Required Equipment: (examples) 

Inspect SCBAs I> 4050 psi) 

Hand tools & equipment 

Trauma Kit 

Inspected by: 

Print Name Signature Time/Date 
Inspected by: 

Print Name Signature Time!Date 
Reviewed by: 

Print Name Signature Time/Date 
Comments: 

NOTE: All items that are mandatory for every inspection form are shown in bold. 

Figure E-1 
Typical Inspection Checklist 
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HOUR METER READING 

DEFICIENCIES NOTED· 

PRE OPS COMPLETED PER 

EQUIPMENT NO 

:{Procedure Number} SAT --
CORRECTIVE ACTIONS TAKEN: 

OPERATOR DATE TIME 
SIGNATURE 

PROBLEMS NOTED --

SUPERVISOR 
SIGNATURE/DATE 

NOTE: All items that are mandatory for every inspection form are shown in bold. 

Figure E-2 
Typical Logbook Entry 
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System/Equipment Name 

I A1r Intake Shaft Hoist 

Ambulances (Surface and 
Underground) and related 
emergency supplies and 
equipment 

Adjustable Center of Gravity 
Lift Fixture 

Backup Power Supply Diesel 
Generators 

Facility Inspections (Water 
Diversion Berms) 

Central Monitoring Systems 
(CMS) 

Contact-Handled (CH) TRU 
Underground Transporter 

Conveyance Loading Car 

Facility Transfer Vehicle 

Table E-1 
Inspection Schedule/Procedures 

Inspection a 
Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Underground Preoperational c See 
Operations Lists 1 b and c 

Emergency Weekly 
Services See List 11 

Waste Handling Preoperational 

See List 8 

Facility Monthly 
Operations See List 3 

Facility Annually 
Engineering See List 4 

Facility Continuous 
Operations See List 3 

Waste Handling Preoperational 

See List 8 

Waste Handling Preoperational 

See List 8 

Waste Handling Preoperational 

See List 8 
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Procedure Number and 
Inspection Criteria 

WP 04-H01004 

Inspecting for Deteriorationb, 
Safety Equipment, Communication 
Systems, and Mechanical 
Operabilitym in accordance with 
Mine Safety and Health 
Administration (MSHA) 
requirements 

12-FP0030 

Inspecting for Mechanical 
Operabilitym, Deterioration b. and 
Required Equipment" 

WP 05-WH1410 

Inspecting for Mechanical 
Operabilitym and Deteriorationb 

WP 04-ED1301 

Inspecting for Mechanical 
Operabilitym and Leaks/Spills by 
starting and operating both 
generators. Results of this 
inspection are logged in 
accordance with WP 04-AD3008. 

WP 1 O-WC3008 

Inspecting for Damage, 
Impediments to water flow, and 
Deteriorationb 

Automatic Self-Checking 

WP 05-WH1603 

Inspecting for Mechanical 
Operabilitym, Deteriorationb, and 
area around transporter clear of 
obstacles 

WP 05-WH1406 

Inspecting for Mechanical 
Operabilitym, Deteriorationb, path 
clear of obstacles, and guards in 
the proper place 

WP 05-WH1204 

Inspecting for Mechanical 
Operabilitym, Deteriorationb, path 
clear of obstades, and guards in 
the proper place 
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System/Equipment Name 

Exhaust Shaft 

Eye Wash and Shower 
Equipment 

Fire Detection and Alarm 
System 

Fire Extinguishers! 

Fire Hoses 

Fire Hydrants 

Fire Pumps 

Fire Sprinkler Systems 

Fire and Emergency 
Response Trucks (Seagrav•~ 
Fire Apparatus, Emergency 
One Apparatus, and 
Underground Rescue Truck) 

Forklifts Used for Waste 
Handling (Electric and Diesel 
forklifts, Push-Pull 
Attachment) 

--------- ----·· 
Inspection a 

Frequency and Job 
Title of Personne I 

Responsible Normally Making 
Organization Inspection 

Underground Quarterly 
Operations See List 1a 

Equipment Weekly 
Custodian See List 5 

Semi-annually 

See List 2a 

Emergency Semiannually 
Services See List 11 

Emergency Monthly 
Services See List 11 

Emergency Annually (minimum) 
Services See List 11 

Emergency Semi-annual/ annually 
Services See List 11 

Emergency Weekly/annually 
Services See List 11 

Emergency Monthly/ quarterly 
Services See List 11 

Emergency Weekly 
Services See List 11 

Waste Handling Preoperational 

See List 8 
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Procedure Number and 
Inspection Criteria 

PM041099 

Inspecting for Deterioration• and 
Leaks/Spills 

WP 12-IS1832 

Inspecting for Deterioration• 

WP 12-IS1832 

Inspecting for Deterioration• and 
FlUid Levels-Replace as Required 

12-FP0027 

Inspecting for Deterioration•, 
Operability of indicator lights and, 
underground fuel station dry 
chemical suppression system. 
Inspection is per NFPA 17 

12-FP0036 

Inspecting for Deterioration•, 
Leaks/Spills, Expiration, seals, 
fullness, and pressure 

12-FP00311nspecting for 
Deterioration• and Leaks/Spills 

12-FP0034 

Inspecting for Deterioration• and 
Leaks/Spills 

WP 12-FP0026 

Inspecting for Deterioration•, 
Leaks/Spills, valves, and panel 
lights 

WP 12-FP0025 

Inspecting for Deterioration•, 
Leaks/Spills, static pressures, and 
removable strainers 

12-FP0033 

Inspecting for Mechanical 
Operabilitym, Deterioration•, 
Leaks/Spills, and Required 
Equipmentn 

WP 05-WH1201, WP 05-WH1207, 
WP 05-WH1401, WP 05-WH1402, 
WP 05-WH1403, and WP 05-
WH1412 

Inspecting for Mechanical 
Operabilitym, Deterioration•, and 
On board fire suppression system 

>:1 -~ 
.~. :;;.. 



----------------- -------

System/Equipment Name 

Hazardous Material 
Response Equipment 

Miners First Aid Station 

Mine Pager Phones 
(between surface and 
underground) 

MSHA Air Quality Monitor 

Perimeter Fence, Gates, 
Signs 

Personal Protective 
Equipment (not otherwise 
contained in emergency 
vehicles or issued to 
individuals): 
-Self-Contained Breathing 
Apparatus 

Public Address (and 
Intercom System) 

Radio Equipment 

Rescue Truck (Surface and 
Underground) 

Salt Handling Shaft Hoist 

Inspection a 
Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Emergency Weekly 
Services See List 11 

Emergency Quarterly 
Services See List 11 

Facility Monthly 
Operations See List 3 

Maintenance/ Daily1 

Underground See Lists 1 and 1 o 
Operations 

Security Daily 

See List 6 

Emergency Weekly 
Services See List 11 

Facility Monthly 
Operations See List 3 

Facility Daily' 
Operations See List 3 

Emergency Weekly 
Services See List 11 

Underground Preoperational 
Operations See List 1 b and c 
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Procedure Number and 
Inspection Criteria 

12-FP00331nspecting for 
Mechanical Operabilitym, 
Deterioration", and Required 
Equipment" 

12-FP00351nspecting for Required 
Equipment" 

WP 04-PC3017 

Testing of PA and Underground 
Alarms and Mine Page Phones at 
essential locations 

WP 12-IH1828 

Inspecting for Air Quality 
Monitoring Equipment Functional 
Check 

PF0-010 

Inspecting for Deterioration" and 
Posted Warnings 

12-FP00291nspecting for 
Deterioration" and Pressure 

WP 04-PC3017 

Testing of PA and Underground 
Alarms and Mine Page Phones at 
essential locations Systems 
operated in test mode 

Radios are operated daily and are 
repaired upon failure 

12-FP0030 and 12-FP0033 

Inspecting for Mechanical 
Operabifitym, Deterioration". 
Leaks/Spills, and Required 
Equipment" 

WP 04-H01002 

Inspecting for Deteriorationb, 
Safety Equipment, Communication 
Systems, and Mechanical 
Operabilitym in accordance with 
MSHA requirements 
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I 
System/Equipment Name 

Self-Rescuers 

Surface TRU Mixed Waste 
Handling Area ' 

TRU Mixed Waste 
Decontamination Equipment 

Underground Openings--
Roof Bolts and Travelways 

Underground-

Geomechanical 
Instrumentation System 
(GIS) 

Underground TRU Mixed 
Waste Disposal Area 

Uninterruptible Power 
Supply (Central UPS) 

TDOP Upender 

Vehicle Siren 

Ventilation Exhaust 

Inspection a 
Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Underground Quarterly 
Operations See List 1c 

Waste Handling Preoperational or 
Weekly• 

See List 8 

Waste Handling Annually 

See List 8 

Underground Weekly 
Operations See List 1a 

Geotechnical Monthly 
Engineering See List 9 

Waste Handling Preoperational 

See List 8 

Facility Daily 
Operations See List 3 

Waste Handling Preoperational 

See List 8 

Emergency Weekly 
Services See List 11 

Maintenance Quarterly 
Operations See List 10 
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Procedure Number and 
Inspection Criteria 

WP 04-AU1026 

Inspecting for Deterioration• and 
Functionality in accordance with 
MSHA requirements 

WP 05-WH11 01 

Inspecting for Deterioration•, 
Leaks/Spills, Required Aisle 
Space, Posted Warnings, 
Communication Systems, 
Container Condition, and Floor 
coating integrity 

WP 05-WH1101 

Inspecting for Required 
Equipmentn 

WP 04-AU1007 

Inspecting for Deteriorationb 

WP 07-EU1301 

Inspecting for Deteriorationb 

WP 05-WH1810 

Inspecting for Deterioration•, 
Leaks/Spills, mine pager phones, 
equipment, unobstructed access, 
signs, debris, and ventilation 

WP 04-ED1542 

Inspecting for Mechanical 
Operabilitym and Deteriorationb 
with no malfunction alarms. 
Results of this inspection are 
Jogged in accordance with WP 04-
A03008. 

WP 05-WH1010 

Inspecting for Mechanical 
Operabilitym and Deteriorationb 

Functional Test included with 
inspection of the Ambulances, Fire 
Trucks, and Rescue Trucks 

IC041098 

Check for Deteriorationb and 
Calibration of Mine Ventilation 
Rate Monitoring Equipment 

.Jii, •. 11 

J,, ) .. 



~--------------

System/Equipment Name 

Waste Handling Cranes 

Waste Hoist 

Water Tank Level 

Push-Pull Attachment 

Trailer Jockey 

Explosion-Isolation Walls 

Bulkhead in Filled Panels 

Bolting Robot 

Yard Transfer Vehicle 

Payload Transfer Station 

Monorail Hoist 

-----· 
Inspection a 

Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Waste Handling Preoperational 

See List 8 

Underground Preoperational 
Operations See List 1 b and c 

Facility Daily 
Operations See List 3 

Waste Handling Preoperational 

See List 8 

Waste Handling Preoperational 

See List 8 

Underground Quarterly 
Operations See List 1 

Underground Monthly 
Operations See List 1 

Waste Handling Preoperational 

See List 8 

Waste Handling Preoperational 

See List 8 

Waste Handling Preoperational 

See List 8 

Waste Handling Preoperational 

See List 8 
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Procedure Number and 
Inspection Criteria 

WP 05-WH1407 

Inspecting for Mechanical 
Operabilitym, Deterioration•, and 
Leaks/Spills 

WP 04-H01003 

Inspecting for Deterioration•, 
Safety Equipment, Communication 
Systems, and Mechanical 
Operabilitym, Leaks/Spills, in 
accordance with MSHA 
requirements 

SDD-WDOO 

Inspecting for Deterioration•, and 
water levels. Results of this 
inspection are logged in 
accordance with WP 04-AD3008. 

WP 05-WH1401 

Inspecting for Damage and 
Deterioration• 

WP 05-WH1405 

Inspecting for Mechanical 
Operabilitym and Deterioration• 

Integrity and Deterioration• of 
Accessible Areas 

Integrity and Deterioration" of 
Accessible Areas 

WP 05-WH1203 

Mechanical Operabilitym 

WP 05-WH 1205 

Mechanical Operabilitym, 
Deterioration•, Path clear of 
obstacles and Guards in proper 
place 

WP 05-WH1208 

Mechanical Operabilitym, 
Deterioration•, and Guards in 
proper place 

WP 05-WH1202 

Mechanical Operabilitym, 
Deteriorationb, and leaks/spills 
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System/Equipment Name 

Bolting Station 

Inspection a 
Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Waste Handling Preoperational 

See List 8 
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WP 05-WH1203 

Mechanical Operabilitym, 
Deterioration", and Guards in 
proper place 
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Table E-1 (Continued) 
Inspection Schedule/Procedures Lists 

List 1: Underground Operations 

a. Mining Technician • 

Senior Mining Technician • 

Continuous Mining Specialist • 

Senior Mining Specialist • 

Mine OPS Supervisor • 

b. Waste Hoist Operator 

Waste Hoist Shaft Tender 

List 5: General 

Equipment Custodian• 

List 6: Security 

Security Protective • 

Security Protective Supervisor • 

List 8: Waste Handling 

Manager, Waste Operations 

TRU-Waste Handler 
c. U/G Facility Operations•- Self Rescuers 

Shaft Technician • 
List 9: Geotechnical Engineering 

Engineer Technician • 

Associate Engineer • 
d. Operations Engineer 

Supervisor U/G Services• 

Senior Operations Engineer* 

List 2: Industrial Safety 

a. Safety Technician • 

Senior Safety Technician • 

Safety Specialist • 

Safety Engineer • 

Industrial Hygienist • 

b. Fire Protection Engineering • 

List 3: Facility Operations 

Facilities Technician • 

Senior Facilities Technician • 

Facility Operations Specialist • 

Central Monitoring Room Operator • 

Central Monitoring Room Specialist • 

Operations Engineer 

Senior Operations Engineer • 

Facility Shift Manager 

Operations Technical Coordinator • 

List 4: Facility Engineering 

Senior Engineer • 

Engineer • 

Senior Engineer • 

Principal Engineer* 

List 1 0: Maintenance Operations 

Maintenance Technician • 

Maintenance Specialist • 

Senior Maintenance Specialist • 

Contractor • 

List 11: Emergency Services 

Qualified Emergency Services Personnel 

Fire Protection Technician 
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Table E-1 (Continued) 
Inspection Schedule/Procedures Notes 

Inspection may be accomplished as part of or in addition to regularly scheduled preventive maintenance 
inspections for each rtem or system. Certain structural systems of the WHB, Waste Hoist and Station A are also 
subject to inspection following severe natural events including earthquakes, tornados, and severe storms. 
Structural systems include columns, beams, girders, anchor bolts and concrete walls. 

Deterioration includes: obvious visible cracks, erosion, salt build-up, damage, corrosion, loose or missing parts, 
malfunctions, and structural deterioration. 

"Preoperational" signifies that inspections are required prior to the first use during a calendar day. For calendar 
days in which the equipment is not in use, no inspections are required. For an area this includes: area is clean 
and free of obstructions (for emergency equipment); adequate aisle space; emergency and communications 
equipment is readily available, properly located and sign-posted, visible, and operational. For equipment, this 
includes: checking fluid levels, pressures, valve and switch positions, battery charge levels, pressures, general 
cleanliness, and that all functional components and emergency equipment is present and operational. 

These weekly inspections apply to container storage areas when containers of waste are present for a week or 
more. 

In addition, the water tank levels are maintained by the CMR and level readouts are available at any time. 

This organization is responsible for obtaining licenses for radios and frequency assignments. They do periodic 
checks of frequencies and handle repairs which are performed by a vendor. 

Radios are not routinely "inspected.' They are operated daily and many are used in day-to-day operations. They 
are used until they fail, at which time they are replaced and repaired. Radios are used routinely by Emergency 
Services, Security, Environmental Monitoring, and Facility Operations. 

Fire extinguisher inspection is paperless. Information is recorded into a database using barcodes. The database 
is then printed out. 

Surface CH TRU mixed waste handling areas include the Parking Area Unit, the WHB unit, and unloading areas. 

No log forms are used for daily readings. However, readings that are out of tolerance are reported to the CMR 
and logged by CMR operator. Inspection includes daily functional checks of portable equipment 

Mechanical Operability means that the equipment has been checked and is operating in accordance with site 
safety requirements {e.g. proper fluid levels and tire pressure; functioning lights, alarms, sirens, and 
power/battery units; and belts, cables, nuts/bolts, and gears in good condition), as appropriate. 

Required Equipment means that the equipment identified in Table F-6 is available and usable {i.e. not 
expired/depleted and works as designed). 

Positions are not considered RCRA positions (i.e., personnel do not manage TRU mixed waste). 
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System/ 
Equipment 

Name 

Cask 
Transfer 
Car(s) 

RH Bay 
Overhead 
Bridge Crane 

Facility Cask 

RH Bay Cask 

Lifting Yoke 

Facility Cask 
Transfer Car 

Facility Cask 
Rotating 
Device 

Facility 
Grapple 

6.25-Ton 
Grapple Hoist 

Transfer Cell 
Shuttle Car 

Table E-1a 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

January 31,2012 

RH TRU Mixed Waste Inspection Schedule/Procedures 

Responsible 
Organization' 

Waste 
Operations 

Waste 
Operations 

Waste 
Operations 

Waste 
Operations 

!waste 
Operations 

Waste 
Operations 

r,Naste 
Operations 

Waste 
Operations 

Waste 
Operations 

Inspection • 
Frequency and Job Procedure 
Title of Personnel Number 
Normally Making 

Inspection J 

(Latest 
Revision) Oeteriorationb 

Pre-evolution c,o,e WP05-WH1701 Yes 

See List 1 PM041187 
(Semi-Annual) 

Preoperational c . .:l.lt,l WP05-WH1741 Yes 

See List 1 PM041232 
(Quarterly) 

PM041117 
(Annual) 

Pre-evolution c.o.u.t WP05-WH1713 Yes 

See List 1 PM041201 
(Annual) 

PM041203 
(Annual) 

Preoperational c.o.e.J WP05-WH1741 Yes 

See List 1 PM041169 
(Annual) 

Pre-evolution ct~.e.t WP05-WH1704 Yes 

See list 1 PM041186 
(Quarterly) 

PM041195 
(Annual) 

Pre-evolution c,o,ll,t WP05-WH1713 Yes 

See List 1 PM041175 
(Annual) 

PM041176 
(Annual) 

Pre-evolution ct~.e.t WP05-WH1721 Yes 

See List 1 PM041172 
(Quarterly) 

PM041177 
(Annual) 

Pre-evolution c,a,e,l WP05-WH1721 Yes 

See List 1 PM041173 
(Annuao 

Pre-evolution c,u,e,l WP05-WH1705 Yes 

See List 1 PM041184 
(Semi-Annual) 

PM041222 
(Annual) 
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Inspection Criteria 

Leaks/ 
spills Other 

NA Pre-evolution Checks and 
Operating Instructions. 

Mechanical Inspection for 
Wear and Lubrication 

Yes Pre-operational Checks 
and Operating 
Instructions. 

Mechanical Inspection for 
Wear and Lubrication 

NA Pre-evolution Checks and 
Operating Instructions. 

Mechanical Inspection for 
Wear and Lubrication. 

Electrical PM. 

NA Pre-operational Checks 
and Operating 
Instructions. 

Mechanical Inspection for 
Wear and Lubrication 

Yes Pre-evolution Checks and 
Operating Instructions. 

Mechanical Inspection for 
Wear and Lubrication 

Electrical Inspection 

Yes Pre-evolution Checks and 
Operating Instructions. 

Mechanical Inspection for 
Wear and Lubrication 

Electrical Inspection 

NA Pre-evolution Checks and 
Operating Instructions. 

Mechanical Inspection for 
Wear. Non-Destructive 
Examination 

Yes Pre-evolution Checks and 
Operating Instructions. 

Mechanical Inspection for 
Wear and Lubrication 

Yes Pre-evolution Pre-
operational Checks and 
Operating Instructions. 

Mechanical Inspection for 
Wear and Lubrication. 

Electrical Inspection. 
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System/ 
Equipment Responsible 

Name Organization J 

Cask Waste 
Unloading Operations 
Room 

Hot Cell Waste 
Operations 

Hot Cell Waste 
Overhead Operations 
Powered 
Manipulator 

Hot Cell Waste 
Bridge Crane Operations 

Transfer Cell Waste 
Operations 

Facility Cask Waste 
Loading Operations 
Room 

Closed Waste 
Circuit Operations 
Television 
Camera 

Radiation Radiation 
Monitoring Control 
Equipment 

Cask Waste 
Unloading Operations 
Room Crane 

! 

Inspection • 
Frequency and Job Procedure -----
Title of Personnel Number 
Normally Making (Latest 

Inspection J Revision) Deteriorationb 

Preoperational e,U,rt.l.n.l WP05-WH1744 Yes 
See List 1 

Preoperational ;:,a.tu.g,n.l WP05-WH1744 Yes 
See List 1 

Preoperational c.a.e.~ WP05-WH1743 Yes 

See List 1 PM041215 
(Annual) 

PM041216 
(Annual) 

IC411037 
(Annual) 

Preoperational c,u,e,, WP05-WH1742 Yes 

See List 1 PM041217 
(Annual) 

PM041209 
(Annual) 

IC411038 
(Annual) 

Preoperational c,a,e.t,h,l WP05-WH1744 Yes 

See List 1 

Preoperational e.tt.e,t.h.• WP05-WH1744 Yes 
See List 1 

Preoperational '·' WP05-WH1757 NA 

See List 1 

Preoperational c.u,e WP12-HP1245 Yes 

See List 2 IC240010 

WP12-HP1307 

IC240007 

WP12-HP1314 
(Annual) 

Preoperational c.-a.e.J WP05-WH1719 Yes 

See List 1 PM041190 
(Quarterly) 

PM041191 
(Annual) 

PM041192 
(Annual) 

IC411035 
(Annual) 
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Inspection Criteria 

Leaks/ 
spills Other 

NA Floor Integrity 

NA Floor integrity 

Yes Pre-operational Checks 
and Operafing 
Instructions. 

Mechanical Inspection for 
Wear and Lubrication. 

Electrical Inspection. 

Load Cell Calibration 

Yes Pre-operational Checks 
and Operating 
Instructions. 

Mechanical Inspection for 
Wear and Lubrication. 

Electrical Inspection. 

Load Cell Calibration. 

NA Floor integrity 

NA Floor integrity 

NA Operability 

NA Operability Checks, 
Functional Checks, 
Instrument calibrations, 
Flow Calibration. 
Efficiency Checks. 

Yes Pre-operational Checks 
and Operating 
Instructions. 

Mechanical Inspection for 
Wear and Lubrication. 

Electrical Inspection. 

Load Cell Cafibration. 



System/ 
Equipment Responsible 

Name Organization ' 

Horizontal Waste 
Emplacement Operations 
and Retrieval 
Equipment or 
functionally 
equivalent 
equipment 

41-Ton Waste 
Forklift Operations 

RH Bay Waste 
Operations 

Surface RH Waste 
TRU Mixed Operations 
Waste 
Handling 
~rea 

Inspection "" 
Frequency and Job Procedure 
Title of Personnel Number 
Normally Making 

Inspection' 
(Latest 

Revision) Deterioration b 

Pre~evolution c,U,a,l WP05-WH1700 Yes 

See Lisl1 PM052010 
(Semi-Annual)• 

PM052011 
(Annual) 

PM052013 

PM052012 

PM052014 
(Annual) 

Preoperational c.a.eJ WP05-WH1602 Yes 

See List 1 PM074061 

PM052003 
(Hours of Use) 

PM074027 
(Quarterly) 

PM074029 & 
PM074051 
(Annual) 

Preoperational c,a,e.n.• WP05-WH1744 Yes 

See List 1 

Preoperational ' WP-05 Yes 

See List 1 WH1744 
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Inspection Criteria 

Leaks/ 
spills Other 

Yes Assembly and Operating 
Instructions. Electrical 
Inspection. Position 
Transducer Calibration. 
Tilt Sensor Calibration. 

Yes Pre-Operational Checks. 

PM peliormed every 100 
hours of operation, every 
500 hours of operation or 
every 5 Years. 

Quarterly Engine 
Emission Test. 

Annual Electrical 
Inspection. 

Annual NDE. 

NA Floor integrity 

Yes Posted Warning, 
Communications 

t1L97 
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Table E-1a (Continued) 
RH TRU Mixed Waste Inspection Schedule/Procedures Lists 

List 1 : Waste Operations 

RH Waste Handling Engineer 

Qualified TRU-Waste Handler 

List 2: Radiological Control 

Radiological Control Technician 
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RH TRU Mixed Waste Inspection Schedule/Procedures Notes 

Inspection may be accomplished as part of or in addition to regularly scheduled preventive maintenance 
inspections for each item or system_ Certain structural systems of the WHB are also subject to inspection 
following severe natural events including earthquakes, tornados, and severe storms. Structural systems include 
columns, beams, girders, anchor bolts, and concrete walls. 

Deterioration includes: visible cracks, erosion, salt build-up, damage, corrosion, loose or missing parts, 
malfunctions, and structural deterioration. 

"Pre-evolution" signifies that inspections are required prior to equipment use in the waste handling process_ (An 
evolution is considered to be from the receipt of a cask into the RH Bay through canister emplacement in the 
underground.) For an area, preoperational inspection includes: area is clean and free of obstructions (for 
emergency equipment); adequate aisle space; emergency and communications equipment is readily available, 
properly located and sign-posted, visible, and operational. For equipment, this includes: checking fluid levels, 
pressures, valve and switch positions, battery charge levels, pressures, general cleanliness, and that functional 
components and emergency equipment are present and operational. When the equipment is not in use, no 
inspections are required. 

When equipment needs to be inspected while handling waste (i.e., during waste unloading or transfer 
operations), general cleanliness and functional components will be inspected to detect any problem that may 
harm human health or the environment. The inspection will verify that emergency equipment is present. 

Inspection of RH TRU mixed waste equipment and areas in the RH Complex applies only after RH TRU mixed 
waste receipt begins. 

The inspection/maintenance activities associated with these pieces of equipment are performed when the RH 
Complex is empty of RH TRU mixed waste. If contamination is present, a radiation work permit may be needed. 

For the Hot Cell and Transfer Cell, if RH TRU mixed waste is present, camera inspections will be performed in 
lieu of physical inspection. 

The integrity of the floor coating will be inspected weekly if RH TRU mixed waste is present. 

"Preoperational" signifies that inspections are required prior to the first use in a calendar day_ 

Responsible organizations refers to the organization that owns the equipment Preventive Maintenance (PM) 
procedures are conducted by either mine maintenance or surface operations maintenance personnel and 
Instrument Calibration (IC) procedures are conducted by instrument and calibration maintenance pensonnel. 

Inspection will be performed after 250 evolutions (actual and training emplacements), if such usage occurs prior 
to the semi-annual inspection. 
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System/Equipment Name 
·----~~-

Geomechanical b 

Table E-2 
Monitoring Schedule 

Responsible Monitoring 
Organization 

'----
Frequency 

Geotechnical Monthly 
Engineering 

Purpose 

To evaluate the geotechnical 
performance of the underground 
facility and to detect ground 
conditions that could affect 
operational safety 

Central Monitoring System Facility Operations System Monitor and provide status for the 
Dependent following facility parameters: 

Electrical Power Status d 

Fire Alarm System ' 

Ventilation System Status r 

Meteorological Data System g 

Facility Systems (compressors g, 

pumps h' water tank levels', waste 
hoists') 

Equipment is listed as Underground-Geomechanicallnstrumentation System (GIS) in Table E-1. 

Equipment listed as Backup Power Supply Diesel Generator in Table E-1. 

Equipment listed as Fire Detection and Alarm System in Table E-1. 

Equipment listed as Ventilation Exhaust in Table E-1. 

Not RCRA equipment 

Equipment listed as Fire Pumps in Table E-1. 

Equipment listed as Water Tank Level in Table E-1. 

Equipment listed as Waste Hoist in Table E-1. 
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2 WIPP GROUNDWATER DETECTION MONITORING PROGRAM PLAN 

3 L-1 Introduction 

4 The Waste Isolation Pilot Plant (WIPP) facility is subject to regulation under Title 20 of the New 
5 Mexico Administrative Code (NMAC), Chapter 4, Part 1, Subpart V (20.4.1.500 NMAC). As 
6 required by 20.4.500 NMAC (incorporating 40 CFR §264.601), the Permittees shall demonstrate 
7 that the environmental performance standards for a miscellaneous unit, which are applied to the 
8 hazardous waste disposal units (HWDUs) in the underground, will be met. 

9 The WIPP facility is located in Eddy County in southeastern New Mexico (Figure L-1), within the 
10 Pecos Valley section of the southern Great Plains physiographic province. The facility is 26 
11 miles (mi) (42 kilometers [km]) east of Carlsbad, New Mexico, in an area known as Los 
12 Medarios (the dunes). Los Medarios is a relatively flat, sparsely inhabited plateau with little 
13 water and limited land uses.· 

14 The WIPP facility (Figure L-2) consists of 16 sections of Federal land in Township 22 South, 
15 Range 31 East. The 16 sections of Federal land were withdrawn from the application of public 
16 land laws by the WIPP Land Withdrawal Act (LWA), Public Law 102-579. The WIPP LWA 
17 transferred the responsibility for the administration of the 16 sections from the Department of 
18 Interior, Bureau of Land Management, to the U.S. Department of Energy (DOE). This law 
19 specified that mining and drilling for purposes other than support of the WIPP project are 
20 prohibited within this 16 section area with the exception of Section 31. Oil and gas drilling 
21 activities are restricted in Section 31 from the surface down to 6,000 feet. 

22 The WIPP facility includes a mined geologic repository for the disposal of transuranic (TRU) 
23 waste. The disposal horizon is located 2,150 feet (ft) (655 meters [m]) below the land surface in 
24 the bedded salt of the Salado Formation (Salado). At the WIPP facility, water-bearing units 
25 occur both above and below the disposal horizon. Groundwater monitoring of the uppermost 
26 aquifer below the facility is not required because the water-bearing unit (the Bell Canyon 
27 Formation (Bell Canyon)) is not considered a credible pathway for a release from the 
28 repository. This is because the repository horizon and water-bearing sandstones of the Bell 
29 Canyon are separated by over 2,000 ft (61 0 m) of very low-permeability evaporite sediments 
30 (Amended Renewal Application Addendum L 1 (DOE, 2009)). No natural credible pathway has 
31 been established for contaminant transport to water-bearing zones below the repository horizon, 
32 as there is no hydrologic communication between the repository and underlying water-bearing 
33 zones. The U.S. Environmental Protection Agency (EPA) concluded in 1990 that natural vertical 
34 communication does not exist based on review of numerous studies (EPA, 1990). Furthermore, 
35 drilling boreholes for groundwater monitoring through the Salado and the Castile Formation 
36 (Castile) into the Bell Canyon would compromise the isolation properties of the repository 
37 medium. 

38 Groundwater monitoring at the WIPP facility focuses on the Culebra Member (Culebra) of the 
39 Rustler Formation (Rustler) because it represents the most significant hydrologic contaminant 
40 migration pathway to the accessible environment. The Culebra is the most significant water-
41 bearing unit lying above the repository. Groundwater movement in the Culebra, using results 
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from the basin-scale groundwater model is discussed in detail in Amended Renewal Application 
2 Addendum L 1, Section L 1-2a, (DOE, 2009). 

3 This monitoring plan addresses requirements for sample collection, Culebra groundwater 
4 surface elevation monitoring, Culebra groundwater flow direction and rate determination, data 
5 management, and reporting of Culebra groundwater monitoring data. It also identifies indicator 
6 parameters and hazardous constituents selected to assess Culebra groundwater quality for the 
7 WIPP groundwater detection monitoring program (DMP). Because quality assurance is an 
a integral component of the groundwater sampling, analysis, and reporting process, quality 
9 assurance/quality control (QA/QC) elements and associated data acceptance criteria are 

10 included in this plan. 

11 Instructions for performing field activities that will be conducted in conjunction with this DMP are 
12 provided in the WIPP Standard Operating Procedures (SOPs) (see Table L-3), which are 
13 maintained in facility files and which comply with the applicable requirements of 20.4.1.500 
14 NMAC (incorporating 40 CFR § 264.97 (d)). Procedures are required for each aspect of the 
15 Culebra groundwater sampling process, including Culebra groundwater surface elevation 
16 measurement, Culebra groundwater flow direction and rate determination, sampling equipment 
17 installation and operation, field water-quality measurements, and sample collection. Data 
18 required by this plan will be collected by qualified personnel in accordance with SOPs (Table L-
19 3). 

20 L-1 a Geologic and Hydrologic Characteristics 

21 L-1a(1) Geology 

22 The WI PP facility is situated within the Delaware Basin bounded to the north and east by the 
23 Capitan Reef, which is part of the larger Permian Basin, located in the south-central region of 
24 North America. Three major evaporite-bearing formations were deposited in the Delaware Basin 
25 (see Figures L-3 and L-4 and Amended Renewal Application Addendum L 1, Section L 1-1 (DOE, 
26 2009) for more detail): 

27 • The Castile consists of interbedded anhydrites and halite. Its upper boundary is at a 
28 depth of about 2,825 ft (861 m) below ground surface (bgs), and its thickness at the 
29 WIPP facility is 1 ,250 ft (381 m). 

30 • The repository is located in the Salado, which overlies the Castile and resulted from 
31 prolonged desiccation that produced predominantly halite, with some carbonates, 
32 anhydrites, and clay seams. Its upper boundary is at a depth of about 850ft (259m) 
33 bgs, and it is about 2,000 ft (610 m) thick in the repository area. 

34 • The Rustler Formation was deposited in a lagoonal environment during a major 
35 freshening of the basin and consists of carbonates, anhydrites, and halites. Its beds 
36 consist of clay and anhydrite and contain small amounts of brine. The Rustler's upper 
37 boundary is about 500ft (152 m) bgs, and it ranges up to 350ft (107m) in thickness in 
38 the repository area. 

39 These evaporite-bearing formations lie between two other formations significant to the geology 
o and hydrology of the WIPP facility. The Dewey Lake Redbeds Formation (Dewey Lake) 

41 overlying the Rustler is dominated by nonmarine sediments and consists almost entirely of 
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1 mudstone, claystone, siltstone, and interbedded sandstone (see Amended Renewal Application 
2 Addendum L 1, Section L 1-1 c(6) Application (DOE, 2009) ). This formation forms a 500-ft- (152-
3 m) thick barrier of fine-grained sediments that retard the downward percolation of water into the 
4 evaporite units below. The Bell Canyon is the first water-bearing unit below the repository (see 
5 Amended Renewal Application Addendum L 1 , Section L 1-1 c(2) (DOE, 2009)) and is confined 
6 above by the thick evaporite deposits of the Castile. It consists of 1,200 ft (366 m) of 
7 interbedded sandstone, shale, and siltstone. 

8 The Salado was selected to host the WIPP repository for several reasons. First, it is regionally 
9 extensive, underlying an area of more than 36,000 square mi (mi2) (93,240 square kilometers 

10 [km2
]). Second, its permeability is extremely low. Third, salt behaves mechanically in a plastic 

11 manner under pressure (the lithostatic pressure at the disposal horizon is approximately 2,200 
12 pounds per square inch [lb/in. 2

] or 14.9 megapascals [MPa]) and eventually deforms to fill any 
13 opening (referred to as creep). Fourth, any fluid remaining in small fractures or openings is 
14 saturated with salt, is incapable of further salt dissolution, and has probably remained in place 
15 since deposition. Finally, the Salado lies between the Rustler and the Castile (Figure L-4), which 
16 contain very low permeability layers that help confine and isolate waste within and keep water 
17 outside of the WIPP repository (see Amended Renewal Application Addendum L 1, Section L 1-
18 1c(5) and L 1-1c(3) (DOE, 2009)). 

19 L-1 a(2) Groundwater Hydrology 

20 The general hydrogeology of the area surrounding the WIPP facility is described in this section 
21 starting with the first geologic unit below the Salado. Addendum L 1, Section L 1-2a of the 
22 Amended Renewal Application (DOE, 2009) provides more detailed discussions of the local and 
23 regional hydrogeology. Relevant hydrological parameters for the various rock units above the 
24 Salado at WIPP are summarized in Table L-1. 

25 L-1 a(2)(i) The Castile 

26 The Castile is a basin-filling evaporite sequence of sediments surrounded by the Capitan Reef. 
27 The Castile represents a major regional groundwater aquitard that effectively prevents upward 
28 migration of water from the underlying Bell Canyon. Fluid present in the Castile is very restricted 
29 because evaporites do not readily maintain pore space, solution channels, or open fractures at 
3o depth. Drill-stem tests conducted in the Castile during construction of the WIPP facility 
31 determined its permeability to be lower than detection limits; however, the hydraulic conductivity 
32 has been conservatively estimated to be less than 10-8 ft (3 x 10-9 m) per day. A description of 
33 the Castile brine reservoirs outside the WIPP facility area is provided in Addendum L 1, Section 
34 L 1-2a(2)(b) of the Amended Renewal Application (DOE, 2009). 

35 L -1 a(2)(ii) The Salado 

36 The Salado is an evaporite sequence that filled the remainder of the Delaware Basin and lapped 
37 extensively over the Capitan Reef and the back-reef sediments beyond. The Salado consists of 
38 approximately 2,000 ft (61 0 m) of bedded halite, with interbeds or seams of anhydrite, clay, and 
39 polyhalite. It acts hydrologically as a regional confining bed. The porosity of the Salado is very 
40 low and naturally interconnected pores are probably nonexistent in halite at the depth of the 
41 disposal horizon. Fluids associated with the Salado occur mainly as very small fluid inclusions in 
42 the halite crystals and also occur between crystal boundaries (interstitial fluid) of the massive 
43 crystalline salt formation; fluids also occur in clay seams and anhydrite beds. Permeabilities 
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measured from the surface in the area of the WIPP facility range from 0.01 to 25 microdarcies. 
2 The most reliable value, 0.3 microdarcy, was obtained from well DOE-2. The results of 
3 permeability testing at the disposal horizon are within the range of 0.001 to 0.01 microdarcy. 

4 L-1 a(2)(iii) The Rustler 

5 The Rustler has been the subject of extensive characterization activities because it contains the 
6 most transmissive hydrologic units overlying the Salado. Within the Rustler, five members have 
7 been identified. Of these, the Culebra is the most transmissive and has been the focus of most 
8 of the Rustler hydrologic studies. 

9 The Culebra is the first continuous water-bearing zone above the Salado and is up to 
10 approximately 30ft (9 m) thick. Water in the Culebra is usually present in fractures and is 
11 confined by overlying gypsum or anhydrite and underlying clay and anhydrite beds. The 
12 hydraulic gradient within the Culebra in the area of the WIPP facility is approximately 20ft per 
13 mi (3.8 m per km) and becomes much flatter south and southwest of the site (Figure L-5). 
14 Culebra transmissivities in the Nash Draw range up to 1,250 square ft (ft2) (116 square m [m2

]) 

15 per day; closer to the WIPP facility, they are as low as 0.007 to 74 ft2 (0.00065 to 7.0 m2
) per 

16 day. 

17 The two primary types of field tests that are being used to characterize the flow and transport 
18 characteristics of the Culebra are hydraulic tests and tracer tests. 

19 The hydraulic tests consist of pump, injection, and slug testing of wells across the study area 
20 (see Amended Renewal Application Addendum L 1, Section L 1-2a(3)(a)(ii) (DOE, 2009)). The 
21 most detailed hydraulic test data exist for the WIPP hydropads (e.g., H-19). The hydropads 
22 generally comprise a network of three or more wells located within a few tens of meters of each 
23 other. Long-term pumping tests have been conducted at hydropads H-3, H-11 , and H-19 and at 
24 well WIPP-13 (see Amended Renewal Application Addendum L 1, Section L 1-2a(3)(a)(ii) (DOE, 
25 2009)). These pumping tests provided transient pressure data both at the hydropad and over a 
26 much larger area. Tests often included use of automated data-acquisition systems, providing-
27 high-resolution (in both space and time) data sets. In addition to long-term pumping tests, slug 
2a tests and short-term pumping tests have been conducted at individual wells to provide pressure 
29 data that can be used to interpret the transmissivity at that well (see Amended Renewal 
30 Application Addendum L 1, Section L 1-2a(3)(a)(ii) (DOE, 2009)). Detailed cross-hole hydraulic 
31 testing has been conducted at the H-19 hydropad (see Amended Renewal Application 
32 Addendum L 1, Section L 1-2a(3)(a)(ii) (DOE, 2009)). 

33 Pressure data are collected during hydraulic tests for estimation of hydrologic characteristics 
34 such as transmissivity, permeability, and storativity. The pressure data from long-term pumping 
35 tests and the interpreted transmissivity values for individual wells are used in calibration of flow 
36 models. Some of the hydraulic test data and interpretations are also important for the 
37 interpretation of transport characteristics. For instance, the permeability values interpreted from 
38 the hydraulic tests at a given hydropad are needed for interpretations of tracer test data at that 
39 hydropad. 

40 There is strong evidence that the permeability of the Culebra varies spatially and varies 
41 sufficiently that it cannot be characterized with a uniform value or range over the region of 
i2 interest to WIPP. The transmissivity of the Culebra varies spatially over ten orders of magnitude 
+3 from east to west in the vicinity of WIPP. Transmissivities have been calculated at 1 x 1 o-7 
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square feet per day (1 x 1 o-13 square meters per second) at well SNL-15 east of the WIPP site 
2 to 1 x 103 square feet per day ( 1 x 10-3 square meters per second) at well H-7 in Nash Draw 
3 (see Amended Renewal Application Addendum L 1, Section L 1-2a(3)(a)(ii) (DOE, 2009)). 

4 Transmissivity variations in the Culebra are believed to be controlled by the relative abundance 
5 of open fractures rather than by primary (that is, depositional) features of the unit (Roberts 
6 2007). Lateral variations in depositional environments were small within the mapped region, and 
7 primary features of the Culebra show little map-scale spatial variability, according to Holt and 
8 Powers, 1988. Direct measurements of the density of open fractures are not available from core 
9 samples because of incomplete recovery and fracturing during drilling, but observation of the 

10 relatively unfractured exposures in the WIPP shafts suggests that the density of open fractures 
11 in the Culebra decreases to the east 

12 Geochemical and radioisotope characteristics of the Culebra have been studied. There is 
13 considerable variation in groundwater geochemistry in the Culebra. The variation has been 
14 described in terms of different hydrogeochemical facies that can be mapped in the Culebra. A 
15 halite-rich hydrogeochemical facies exists in the region of the WIPP site and to the east, 
16 approximately corresponding to the regions in which halite exists in units above and below the 
17 Culebra, and in which a large portion of the Culebra fractures are gypsum filled. An anhydrite-
18 rich hydrogeochemical facies exists west and south of the WIPP site, where there is relatively 
19 less halite in adjacent strata and where there are fewer gypsum-filled fractures. Radiogenic 
20 isotopic signatures suggest that the age of the groundwater in the Culebra is on the order of 
21 10,000 years or more (see Amended Renewal Application Addendum L 1 (DOE, 2009)). 

22 The radiogenic ages of the Culebra groundwater and the geochemical differences provide 
23 information potentially relevant to the groundwater flow directions and groundwater interaction 
24 with other units and are important constraints on conceptual models of groundwater flow. 

25 The Permittees have proposed a conceptualization of groundwater flow that explains observed 
26 geochemical facies and groundwater flow patterns. The conceptualization, referred to as the 
27 basin-scale groundwater model, offers a three dimensional approach to treatment of Supra-
28 Salado rock units, and assumes vertical leakage (albeit very slow) between rock units of the 
29 Rustler exists (where hydraulic head is present). 

3o Flow in the Culebra is considered transient The model assumes that the groundwater system is 
31 dynamic and is responding to the drying of climate that has occurred since the late Pleistocene 
32 period. The Permittees assumed that recharge rates during the late Pleistocene period were 
33 sufficient to maintain the water table near land surface, but has since dropped significantly. 
34 Therefore, the impact of local topography on groundwater flow was greater during wetter 
35 periods, with discharge from the Rustler in the vicinity of the WIPP facility to the west toward 
36 Nash Draw; flow is currently dominated by more regional topographic effects during drier times, 
37 with flow in the Rustler from the vicinity of the WIPP facility towards the Balmorhea-Loving 
38 Trough to the south. 

39 Using data from 22 wells, Siegel, Robinson, and Myers (1991) originally defined four 
40 hydrochemical facies (A, 8, C, and D) for Culebra groundwater based primarily on ionic strength 
41 and major constituents. With the data now available from 59 wells, Domski and Beauheim 
42 (2008) defined transitional AJC and 8/C facies, as well as a new facies E for high-moles per 
43 kilogram (molal) Na-Mg Cl brines. 
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1 • Zone 8 - Dilute (ionic strength ::::;0.1 molal) CaS04-rich groundwater, from southern high-
2 transmissivity area. Mg/Ca molar ratio 0.32 to 0.52. 

3 • Zone 8/C- Ionic strength 0.18 to 0.29 molal, Mg/Ca molar ratio 0.4 to 0.6. 

4 • Zone C- Variable composition waters, ionic strength 0.3 to 1.0 molal, Mg/Ca molar ratio 
5 0.4 to 1.1. 

6 • Zone A/C- Ionic strength 1.1 to 1.6 molal, Mg/Ca molar ratio 0.5 to 1.2. 

7 • Zone A- Ionic strength >1.66 molal, up to 5.3 molal, Mg/Ca molar ratio 1.2 to 2.4. 

s • Zone D - Defined based on inferred contamination related to potash refining operations. 
g Ionic strength 3 molal, KINa weight ratios of -0.2. 

10 • Zone E- Wells east of the mudstone-halite margins, ionic strength 6.4 to 8.6 molal, 
11 Mg/Ca molar ratio 4.1 to 6.6. 

12 The low-ionic-strength (::::;0.1 molal) facies 8 waters contain more sulfate than chloride, and are 
13 found southwest and south of the WIPP site within and down the Culebra hydraulic gradient 
14 from the southernmost closed catchment basins, mapped by Powers (2006), in the southwest 
15 arm of Nash Draw. These waters reflect relatively recent recharge through gypsum karst 
16 overlying the Culebra. However, with total dissolved solids (TDS) concentrations in excess of 
17 3,000 mg/L, the facies 8 waters do not represent modern-day precipitation rapidly reaching the 
18 Culebra. They must have residence times in the Rustler sulfate units of thousands of years 
19 before reaching the Culebra. 

20 The higher-ionic-strength (0.3-1 molal) facies C brines have differing compositions, representing 
21 meteoric waters that have dissolved CaS04, overprinted with mixing and localized processes. 
22 Facies A brines (ionic strength 1.6- 5.3 molal) are high in NaCI and are clustered along the 
23 extent of halite in the middle of the Tamarisk Member of the Rustler Formation. Facies A 
24 represents old waters (long flow paths) that have dissolved halite and/or connate brine, or a 
25 mixture of the two from facies E. The facies D brines, as identified by Siegel, Robinson, and 
26 Myers (1991 ), are high-:ionic-strength solutions found in western Nash Draw with high KINa 
27 ratios representing waters contaminated with effluent from potash refining operations. Similar 
2s water is found at shallow depth (<36ft (11 m)) in the upper Dewey Lake at SNL-1, just south of 
29 the Intrepid East tailings pile. The newly defined facies E waters are very high ionic strength (6.4 
30 - 8.6 molal) NaCI brines with high Mg/Ca ratios. The facies E brines are found east of the WIPP 
31 site, where Rustler halite is present above and below the Culebra, and halite cements are 
32 present in the Culebra. They represent primitive brines present since deposition of the Culebra 
33 and immediately overlying strata. 

34 Previously, the Permittees and others believed the geochemistry of Culebra groundwater was 
35 inconsistent with flow directions. This was based on the premise that facies C water must 
36 transform to facies 8 water (e.g. become "fresher''), which is inconsistent with the observed flow 
37 direction. It is now believed that the observed geochemistry and flow directions can be 
38 explained with different recharge areas and Culebra travel paths (Amended Renewal 
39 Application Addendum L 1 (DOE, 2009)). 
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Head distribution in the Culebra (see Amended Renewal Application Addendum L 1 (DOE, 
2 2009)) is consistent with basin-scale groundwater basin modeling results indicating that the 
3 generalized groundwater flow direction in the Culebra is currently north to south. However, the 
4 fractured nature of the Culebra, coupled with variable fluid densities, can cause localized flow 
5 patterns to differ from general flow patterns. 

6 Groundwater levels in the Culebra in the region around the WIPP facility have been measured 
7 in numerous wells. Water-level rises have been observed and are attributed to causes 
8 discussed in the Renewal Application Addendum L 1, Section L 1-2a(3)(a)(ii) (DOE, 2009). The 
9 extent of water-level rise observed at a particular well depends on several factors, but the 

10 proximity of the observation point to the cause of the water-level change appears to be a 
11 primary factor. 

12 Hydrological investigations conducted from 2003 through 2007 provided new information, some 
13 of it confirming long-held assumptions and some offering new insight into the hydrological 
14 system around the WIPP site. A Culebra monitoring network optimization study was completed 
15 by McKenna (2004) and updated by Kuhlman (2010) to identify locations where new Culebra 
16 monitoring wells would be of greatest value and to identify wells that could be removed from the 
17 network with little loss of information. 

18 As discussed in Amended Renewal Application Addendum L 1, Section L 1-2a(3)(a)(ii) (DOE, 
19 2009), extensive hydrological testing has been performed in the new wells. This testing has 
20 involved both single well tests, which provide information on local transmissivity and 
21 heterogeneity, and long-term ( 19 to 32 days) pumping tests that have created observable 
22 responses in wells up to 5.9 mi (9.5 km) away. 

23 Inferences about vertical flow directions in the Culebra have been made from well data collected 
24 by the Permittees. Beauheim (1987) reported flow directions towards the Culebra from both the 
25 underlying Los Medarios Member (Los Medanos) of the Rustler and the overlying Magenta 
26 Member (Magenta) of the Rustler across the WIPP site, indicating that the Culebra acts as a 
27 drain for the units around it. This is consistent with results of basin-scale groundwater modeling. 

28 Use of water from the Culebra in the WIPP facility area is quite limited because of its varying 
29 yields and high salinity. The Culebra is not used for water supply in the immediate WIPP facility 
30 vicinity. Its nearest use is approximately 7 mi (11 km) southwest of the WIPP facility, where 
31 salinity is low enough to allow its use for livestock watering 

32 L-2 General Regulatory Requirements 

33 Because geologic repositories such as the WIPP facility are defined under the Resource 
34 Conservation and Recovery Act (RCRA) as land disposal facilities and as miscellaneous units, 
35 the groundwater monitoring requirements of 20.4.1.500 NMAC (incorporating 40 CFR 
36 §§264.600 through 264.603) shall be addressed. The requirements of 20.4.1.500 NMAC 
37 (incorporating 40 CFR §§264.90 through 264.101) apply to miscellaneous unit treatment, 
38 storage, and disposal facilities (TSDF) only if groundwater monitoring is needed to satisfy 
39 20.4.1.500 NMAC (incorporating 40 CFR §§264.601 through 264.603) environmental 
40 performance standards. 

41 The New Mexico Environment Department (NMED) has concluded that groundwater monitoring 
42 in accordance with 20.4.1.500 NMAC (incorporating 40 CFR §264 Subpart F) at the WIPP 
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facility is necessary to meet the requirements of 20.4.1.500 NMAC (incorporating 40 CFR 
2 §§264.601 through 264.603). 

3 L-3 WIPP Detection Monitoring Program (DMP)-Overview 

4 L-3a Scope 

s This DMP plan governs groundwater sampling events conducted to meet the applicable 
6 requirements of 20.4.1.500 NMAC (incorporating 40 CFR 264 Subpart F), and ensures that 
7 such data are gathered in accordance with these and other applicable requirements. Analytical 
8 results collected during the DMP are compared to the baseline established in this Permit to 
9 determine whether or not a release has occurred. 

10 There are two separate components of the Groundwater Monitoring Program, the Detection 
11 Monitoring Program (DMP) and the Water Level Monitoring Program (WLMP). The first 
12 component consists of a network of six Detection Monitoring Wells (DMWs). The DMWs 
13 (WQSP 1-6) were constructed to be consistent with the specifications provided in the 
14 Groundwater Monitoring Technical Enforcement Guidance Document and constitute the RCRA 
15 groundwater monitoring network specified in the DMP. The DMWs were used to establish 
16 background groundwater quality in accordance with 20.4.1.500 NMAC (incorporating 40 CFR § 
17 264.97 and 264.98 (f)). The second component of the Groundwater Monitoring Program is the 
18 WLMP, which is used to determine the groundwater surface elevation and flow direction. Table 
19 L-4 is a list of the wells used in the WLMP as of January 1, 2011. The list of wells is subject to 
20 change due to plugging and abandonment and drilling of new wells. 

21 L-3b Current WIPP DMP 

22 Wells WQSP-1, WQSP-2, and WQSP-3 are located directly upgradient (north) of the WIPP 
23 shaft area. 

24 WQSP-4, WQSP-5, and WQSP-6 are located downgradient (south) of the WIPP shaft area. All 
25 three Culebra downgradient wells (WQSP-4, 5, and 6) were sited to be located generally in the 
26 path of contaminants that might be released from the shaft area in the Culebra. Well WQSP-4 
27 was also specifically located to monitor the zone of higher transmissivity which may represent 
28 faster flow path away from the WIPP shaft area to the LWA boundary (Amended Renewal 
29 Application Addendum L 1, Section L 1-2a(3)(a)(ii) (DOE, 2009)). 

30 The compliance point is defined in 20.4.1.500 NMAC (incorporating 40 CFR §264.95) as the 
31 vertical plane immediately downgradient of the hazardous waste management unit area (i.e., at 
32 the downgradient footprint of the WIPP repository). Permit Part 5 specifies the point of 
33 compliance as "the vertical surface located at the hydraulically downgradient limit of the 
34 Underground HWDUs that extends to the Culebra Member of the Rustler Formation." Wells 
35 WQSP-4, 5, and 6 are situated to demonstrate that during the operating life of the facility 
36 (including closure), release of contaminants to the general public will not occur. 

37 Transport modeling suggests that travel times from the Waste Handling Shaft to the LWA 
38 boundary could be on the order of thousands of years. This assumes conditions where 
39 hazardous constituents migrate from the sealed repository (post closure) to the Culebra via the 
10 sealed shafts. 
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Potentiometric surfaces and groundwater flow directions defined for the Culebra prior to large-
2 scale pumping in the WIPP facility area and the excavation of WIPP facility shafts suggests that 
3 flow was generally to the south-southeast from the waste disposal and shaft areas (Mercer, 
4 1983; Davies, 1989). Potentiometric surface maps of the Culebra adjusted for density 
5 differences show very similar characteristics. The wells used for measuring the potentiometric 
6 surface of the Culebra are measured monthly and listed in Table L-4. 

7 L-3b(1) Detection Monitoring Well Construction Specification 

s Diagrams of the six DMP wells are shown in Figures L-7 through L-12. Detailed descriptions of 
9 geology and construction methods may be found in DOE 1995. 

10 The six DMP Culebra wells were drilled between September 13 and October 16, 1994. The total 
11 depth of each well is shown in Table L-5. The wells were drilled through the Culebra and Los 
12 Medarios as shown in Table L-5. The wells were drilled to the top of the Culebra using 
13 compressed air as the drilling fluid and a 9%-in. drill bit The wells were then cored using a 5'Y4-
14 in. core bit to cut 4-in. (0.1-m) diameter core to total depth. See Table L-5 for the drilling and 
15 coring intervals for each well. After coring, DMP wells were reamed to 9% -in. (0.3 m) in 
16 diameter to total depth. After reaming, wells were cased from the surface to total depth with 5-in. 
17 (0.1-m) (0.28-in. [0.7-centimeter (em)] wall) blank fiberglass casing with in-line 5-in.- (0.1-m) 
18 diameter fiberglass 0.02-in. (0.1-cm) slotted screen across the Culebra interval as shown in 
19 Table L-5. The annulus between the borehole wall and the casing/screen is packed with sand 
20 and with 8/16 Brady gravel as indicated in Table L-5. 

21 L-4 Monitoring Program Description 

22 The WIPP DMP has been designed to meet the groundwater monitoring requirements of 
23 20.4.1.500 NMAC (incorporating 40 CFR §§264.90 through 264.101 ). The following sections of 
24 the monitoring plan specify the components of the DMP. 

25 L-4a Monitoring Frequency 

26 Groundwater surface elevations will be monitored in each of the six DMWs on a monthly basis. 
27 The groundwater surface elevation in each DMW will also be measured prior to each annual 
28 sampling event. The groundwater surface elevation measurements in the WLMP wells will also 
29 be monitored on a monthly basis when accessible. The characteristics of the DMW (sampling 
30 frequency, location) will be evaluated if significant changes are observed in the groundwater 
31 flow direction or gradient. 

32 L-4b Analytical Parameters and Hazardous Constituents 

33 The parameters listed in Part 5, Table 5.4.a and hazardous constituents listed in Part 5, Table 
34 5.4.b are measured as part of the DMP. 

35 Additional hazardous constituents may be identified through changes to the list of hazardous 
36 waste numbers authorized for disposal at the WIPP facility. If hazardous constituents are 
37 identified, these will be added to Part 5, Table 5.4.b, unless the Permittees provide justification 
38 for their omission (e.g. hazardous constituent not in 40 CFR §264 Appendix IX), and this 
39 omission is approved by NMED. 
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L-4c Groundwater Surface Elevation Measurement, Sample Collection and Laboratory 
2 Analysi§ 

3 Groundwater surface elevations will be measured in each DMW prior to groundwater sample 
4 collection. Groundwater will be extracted using serial and final sampling methods. Serial 
5 samples will be collected until groundwater field indicator parameters stabilize or three well bore 
6 volumes, whichever occurs first, after which the final sample for complete analysis will be 
7 collected. Final samples will then be analyzed for the parameters and constituents in Part 5, 
8 Tables 5.4.a and 5.4.b. 

9 L-4c( 1) Groundwater Surface Elevation Monitoring Methodology 

10 The WIPP groundwater level monitoring program (WLMP) activities are conducted in 
11 accordance with the WIPP facility SOPs listed in Table L-3. 

12 Groundwater surface elevation measurements will be taken monthly at each of the six DMWs 
13 and prior to the annual sampling event. Additionally, groundwater surface elevation 
14 measurements will be taken monthly in the other Culebra wells as listed in Table L-4, when 
15 accessible. Well locations are shown in Figure L-14. If a cumulative groundwater surface 
16 elevation change of more than 2 feet is detected in any DMP well over the course of one year 
17 which is not attributable to site tests or natural stabilization of the site hydrologic system, the 
18 Permittees will notify NMED in writing and discuss the origin of the changes in the Annual 
19 Culebra Groundwater Report specified in Permit Part 5. Abnormal, unexplained changes in 
20 groundwater surface elevation will be evaluated to determine if they indicate changes in site 
:1 recharge/discharge which could affect the assumptions regarding DMW placement and 

22 constitute new information as specified in 20.4.1.900 NMAC (incorporating 40 CFR 
23 §270.41 (a)(2)). 

24 Groundwater surface elevation monitoring will continue through the post-closure care period 
25 specified in Permit Part 7. The Permittees may temporarily increase the frequency of monitoring 
26 to effectively document naturally occurring or artificial perturbations that may be imposed on the 
27 hydrologic systems at any point in time. This will be conducted in selected key wells by 
28 increasing the frequency of the manual groundwater surface elevation measurements or by 
29 monitoring water pressures with the aid of electronic pressure transducers and remote data-
30 logging systems. The Permittees will include such additional data in the reports specified in 
31 Section L-5c. 

32 Interpretation of groundwater surface elevation measurements and corresponding fluctuations 
33 over time is complicated at the WIPP facility by spatial variation in fluid density. To monitor the 
34 hydraulic gradients of the hydrologic flow systems accurately, actual groundwater surface 
35 elevation measurements will be monitored at the frequencies specified in Table L-2, and the 
36 Culebra groundwater densities of the fluids in the wells listed in Table L-4 will be measured 
37 annually. 

38 Measured Culebra water surface elevation data can be converted to equivalent freshwater head 
39 from knowledge of the density of the borehole fluid, using the following formula. 
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4 y = average specific gravity of the borehole fluid (unitless ratio of borehole fluid density to 
5 density of fresh water) 
6 p =freshwater density (mass/volume) 
7 h =fluid column height above the datum (length) 

8 If the freshwater density is assumed to be 1.000 gram per cubic centimeter (g/cm\ then the 
g equivalent freshwater head is equal to the fluid column height times the average borehole fluid 

10 specific gravity. 

11 Density measurements are made annually. Density for the DMWs will be expressed as specific 
12 gravity as measured in the field during sampling events using a hydrometer. Freshwater head 
13 for other Culebra wells will be calculated as described above from fluid density measurements 
14 obtained using pressure transducers. 

15 

16 L-4c(1){i) Field Methods and Data Collection Requirements 

17 To obtain an accurate groundwater surface elevation measurement, a calibrated water-level 
18 measuring device will be lowered into a test well and the depth to water recorded from a known 
19 reference point. An SOP will be used when making water-level measurements for this program. 
20 The SOP will specify the methods to be used in obtaining groundwater-level measurements, 
21 and provide general instructions including prerequisites, safety precautions, performance 
22 frequency, quality assurance, data management, and records. 

23 L-4c(1 )(ii) Groundwater Surface Elevation Records and Document Control 

24 Incoming data will be processed in a manner that ensures data integrity. The data management 
25 process for groundwater surface elevation measurements will begin with completion of the field 
26 data sheets. Date, time, tape measurement, equipment identification number, calibration due 
27 date, initial of the field personnel, and equipment/comments will be recorded on the field data 
2a sheets. If, for some unexpected reason, a measurement is not possible (e.g., a test is under 
29 way that blocks entry to the well bore), then a notation as to why the measurement was not 
30 taken will be recorded in the comment column. Personnel will also use the comment column to 
31 report any security observations (i.e., well lock missing). 

32 Data recorded on the field data sheets and submitted by field personnel will be subject to 
33 applicable SOPs (see Table L-3). These procedures specify the processes for administering 
34 and managing such data. The data will be entered onto a computerized work sheet. The work 
35 sheet program calculates groundwater surface elevation in both feet and meters relative to the 
36 top of the casing and also relative to mean sea level. The work sheet program adjusts 
37 groundwater surface elevations to equivalent freshwater heads. 

38 A check print will be made of the work sheet printout. The check print will be used to verify that 
39 data taken in the field was properly reported on the database printout. A minimum of 1 0 percent 
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1 of the spreadsheet calculations will be randomly verified on the check print to ensure that 
2 calculations are being performed correctly. If errors are found, the work sheet will be corrected. 
3 Groundwater surface elevation data and equivalent freshwater heads for the Culebra wells in 
4 Table L-4 will be transmitted to NMED by May 31 and November 30. Semi-annual groundwater 
5 reports will also include annotated hydrographs and trend analysis. 

6 L-4c(2) Groundwater Sampling 

7 L-4c(2)(i) Groundwater Pumping and Sampling Systems 

8 The groundwater pumping and sampling systems used to collect a groundwater sample from 
9 the six DMWs will provide continuous and adequate production of water so that a representative 

10 groundwater sample can be obtained. 

11 The type of pumping and sampling system to be used in a well depends primarily on the aquifer 
12 characteristics of the Culebra and well construction. The DMWs are individually equipped with 
13 dedicated submersible pumping assemblies. Each well has a specific type of submersible 
14 pump, matched to the ability of the well to yield water during pumping. The down-hole 
15 submersible pumps are controlled by a variable electronic flow controller to match the 
16 production capacity of the formation at each well. 

17 As recommended in the "RCRA Ground-Water Monitoring Technical Enforcement Guidance 
18 Document" (EPA, 1986) the wells will be purged no more than three well bore volumes or until 
19 field parameters have stabilized, whichever comes first. Well purging will performed in 
10 accordance with an SOP in conjunction with serial sampling to determine when the groundwater 
21 chemistry stabilizes and is therefore representative of undisturbed groundwater. 

22 The DMWs are cased and screened through the production interval with materials that do not 
23 yield contamination to the aquifer or allow the production interval to collapse under stress (high 
24 epoxy fiberglass). An electric, submersible pump installation without the use of a packer is used 
25 in this instance. The largest amount of discharge from the submersible pump takes place from a 
26 discharge pipe. In addition to this main discharge pipe, a dedicated sample line running parallel 
27 to the discharge pipe is used. The sampling line is manufactured from a chemically inert 
28 material. Cumulative flow is measured using a totalizing flow meter. Flow from the discharge 
29 pipe is routed to a discharge tank for disposal. 

30 The dedicated sampling line is used to collect the water sample that will undergo analysis. By 
31 using a dedicated sample line, the water will not be contaminated by the metal discharge pipe. 
32 The sample line will branch from the main discharge pipe a few inches above the pump. Flow 
33 from the sample line will be routed into the sample collection area. Flow through the sample 
34 collection line is regulated by a flow-control valve. The sample line is insulated at the surface to 
35 minimize temperature fluctuations. 

36 L-4c(2)(ii) Serial Samples 

37 Serial sampling is the collection of sequential samples for the purpose of determining when the 
38 groundwater chemistry stabilizes and is therefore representative of undisturbed groundwater. 
39 The Permittees' SOP for serial sampling will provide criteria for determining when a final sample 
~o should be taken. Each DMW will be purged to no more three well bore volumes, or until field 
41 parameters stabilize, whichever occurs first. Well stabilization occurs when the field-analyzed 
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parameter are within ± 5% of three consecutive measurements. A well bore volume is defined 
2 as the volume of water from static water level to the bottom of the well sump. Serial samples will 
3 be analyzed in the mobile filed laboratory for field indicator parameters. The Permittees will 
4 provide an explanation of why the sample was collected when field indicator parameters were 
5 not stabilized and place that explanation in the WIPP facility Operating Record. 

6 Serial samples will be collected and analyzed to detect and monitor the chemical variation of the 
7 groundwater as a function of the volume of water pumped. Once serial sampling begins, the 
8 frequency at which serial samples are collected and analyzed will be left to the discretion of the 
9 Permittees, but will be performed a minimum of three times during a sampling round. 

10 The Permittees will use appropriate field methods to identify stabilization of the following field 
11 indicator parameters: pH, temperature, specific conductance, and specific gravity. 

12 The three field indicator parameters of temperature, specific conductance, and pH will be 
13 determined by either an "in-line" technique, using a self-contained flow cell, or an "off-line" 
14 technique, in which the samples will be collected from a sample line at atmospheric pressure. 
15 Specific conductance and specific gravity samples will be collected from the sample line at 
16 atmospheric pressure. Because of the lack of sophisticated weights and measures equipment 
17 available for field density assessments, field density evaluations will be expressed in terms of 
18 specific gravity, which is a unitless measure. Density is expressed as unit weight per unit 
19 volume. 

20 New polyethylene containers, that are certified clean by the laboratory, will be used to collect 
21 the serial samples from the sample line. 

22 Serial samples collected in laboratory-certified clean containers do not require rinsing prior to 
23 sample collection. Unfiltered groundwater will be used when determining temperature, pH, 
24 specific conductance, and specific gravity. Sample bottles will be properly identified and labeled. 

25 Samples collected will immediately be analyzed for pH and specific conductance (SC) as these 
26 parameters are most sensitive to changes in ambient temperature. Temperature, pH, and 
27 specific conductance, when not measured in a flow cell, will be measured at the approximate 
28 time of serial sample collection. These samples will be collected from the unfiltered sample line. 

29 Upon completion of the collection of the last serial sample suite, the serial sample bottles 
30 accrued throughout the duration of the pumping of the well will be discarded. No serial sample 
31 bottles will be reused for sampling purposes of any sort. However, serial samples may be stored 
32 for a period of time depending upon the need. Standard Operating Procedures (see Table L-3) 
33 defines the protocols for the collection of final and serial samples and analysis. 

34 L-4c(2)(iii) Final Samples 

35 The final sample will be collected once the measured field indicator parameters have stabilized 
36 (refer to Section L-4(c)(2)(ii)). A serial sample will also be collected and analyzed for each day 
37 of final sampling to ensure that samples collected for laboratory analysis are still representative 
38 of stable conditions. Sample preservation, handling, and transportation methods will maintain 
39 the integrity and representativeness of the final samples. 
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Prior to collecting the final samples, the collection team shall consider the analyses to be 
2 performed so that proper shipping or storage containers can be assembled. Table L-6 presents 
3 the sample containers, volumes, and holding times for laboratory samples collected as part of 
4 the DMP. 

5 The monitoring system will use dedicated pumping systems and sample collection lines from the 
6 sampled formation to the well head. 

7 Sample integrity will be ensured through appropriate decontamination procedures. Laboratory 
8 glassware will be washed after each use with a solution of nonphosphorus detergent and 
9 deionized (DI) water and rinsed in Dl water. Sample containers will be new, certified clean 

10 containers that will be discarded after one use. Groundwater surface elevation measurement 
11 devices will be rinsed with fresh water after each use. Non-dedicated sample collection manifold 
12 assemblies will be rinsed in accordance with SOPs after each use. The exposed ends will be 
13 capped off during storage. Prior to the next use of the sampling manifold, it will be rinsed a 
14 second time with Dl water and a rinsate blank sample will be collected to verify cleanliness. 

15 Water samples will be collected at atmospheric pressure using either the filtered or unfiltered 
16 sampling lines. Detailed protocols, in the form of SOPs (see Table L-3) define how final samples 
17 will be collected in a consistent and repeatable fashion for analyses. 

18 Final samples will be collected in the appropriate type of container for the specific analysis to be 
19 performed. The samples will be collected in new and unused glass and plastic containers (refer 
20 to Table L-6). For each parameter analyzed, a sufficient volume of sample will be collected to 
21 satisfy the volume requirements of the analytical laboratory (as specified by laboratory SOPs). 
22 This includes an additional volume of sample water necessary for maintaining quality control 
23 standards. All final samples will be treated, handled, and preserved as required for the specific 
24 type of analysis to be performed. Details about sample containers, preservation, and volumes 
25 required for individual types of analyses are found in the applicable SOPs generated, approved, 
26 and maintained by the contract analytical laboratory. 

27 Final samples will be sent to the analytical laboratories and analyzed for parameters and 
28 hazardous constituents specified in Part 5, table 5.4a and 5.4b. 

29 Duplicates of the final sample will be provided to WIPP Project oversight agencies when 
3o requested. 

31 Wastes resulting from the sampling and field analysis of groundwater are disposed of in 
32 accordance with the WIPP SOPs (see Table L-3). 

33 L-4c(2)(iv) Sample Preservation. Tracking, Packaging, and Transportation 

34 Many of the chemical constituents measured by the DMP are not chemically stable and require 
35 preservation and special handling techniques. Samples requiring acidification will be treated as 
36 requested by the analytical laboratory. 

37 The analytical laboratory receiving the samples will prescribe the type and amount of 
38 preservative, the container material type, the required sample volumes that shall be collected, 
39 and the shipping requirements. This information will be recorded on the Final Sample Checklist 
40 for use by field personnel when final samples are being collected. The Permittees will follow the 
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1 EPA "RCRA Ground-Water Monitoring Technical Enforcement Guidance Document," Table 4-1 
2 (EPA, 1986), when laboratory SOPs do not specify sample container, volume, or preservation 
3 requirements. WIPP SOPs (see Table L-3) provide instructions to ensure proper sample 
4 preservation and shipping. 

5 The sample tracking system at the WIPP facility uses uniquely numbered chain of custody/ 
6 request for analysis (CofC/RFA) forms. The primary consideration for storage or transportation 
7 is that samples shall be analyzed within the prescribed holding times for the analytes of interest. 
8 WIPP SOPs (see Table L-3) provides instructions to ensure proper sample tracking protocol. 

9 L-4c(2)(v) Sample Documentation and Custody 

10 To ensure the integrity of samples from the time of collection through reporting date, sample 
11 collection, handling, and custody shall be documented. Sample custody and documentation 
12 procedures for sampling and analysis activities are detailed in WIPP facility SOPs (see Table L-
13 3). 

14 Standardized forms used to document samples will include sample identification numbers, 
15 sample labels, custody tape, the sample tracking data, and CofC/RFA form. An example form is 
16 shown in Figure L-13. 

17 Sample Numbers and Labels 

18 A unique sample identification number will be assigned to each sample sent to the laboratory for 
19 analysis. The sample identification numbers will be used to track the sample from the time of 
20 collection through data reporting. Every sample container sent to the laboratory for analysis will 
21 be identified with a label affixed to it. Sample label information will be completed in indelible ink 
22 and will contain the following information: sample identification number with sample matrix type; 
23 sample location; analysis requested; time and date of collection; preservative(s), if any; and the 
24 sampler's name or initials. 

25 Custody Seals 

26 Custody seals will be used to detect unauthorized sample tampering from collection through 
21 analysis. For example, custody seals that are adhesive-backed strips are destroyed when 
28 removed or when the container is opened. The seal will be dated, initialed, and affixed to the 
29 sample container in such a manner that it is necessary to break the seal to open the container. 
30 Seals will be affixed to sample containers in the field immediately after collection. Upon receipt 
31 at the laboratory, the laboratory custodian will inspect the seal for integrity; a broken seal will 
32 invalidate the sample. 

33 Sample Identification and Tracking 

34 Sample tracking information will be completed for each sample collected. The sample tracking 
35 information includes the following information: CofC/RFA form number; date sample(s) were 
36 sent to the lab; laboratory name; acknowledgment of receipt or comments; well name and round 
37 number. Sample codes will indicate the well location; the geolbgic formation where the water 
38 was collected from, the sampling round number; and the sample number. The code is broken 
39 down as follows: 
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2 
1 Well identification (e.g., WQSP-6 in this case) 

3 :! Geologic formation (e.g., the Culebra in this case) 
4 

3 Sample round no. (Round 2) 
5 

4 Sample no. (N1) 

6 To distinguish duplicate samples from other samples, a "D" is added as the last digit to signify a 
7 duplicate. Sample tracking information will be completed in the field by the sampling team. 

8 Sample tracking is monitored and documented with the CofC/RFA form and the shipping airbill. 
9 Both of these documents are included in the data packets. Receipt at the analytical laboratory 

10 may be monitored, if necessary, via the shipper's website tracking application. Samples are 
11 considered complete when a copy of the original CofC/RF A form is merged with the Field Lab 
12 copy of the same document. 

13 Chain of Custody and Request for Analysis 

14 A CofC/RFA form will be completed during or immediately following sample collection and will 
15 accompany the sample through analysis and disposal. The CofC/RFA form will be signed and 
16 dated each time the sample custody is transferred. A sample will be considered to be in a 
17 person's custody if: the sample is in his/her physical possession; the sample is in his/her 
18 unobstructed view; and/or the sample is placed, by the last person in possession of it, in a 
19 secured area with restricted access. During shipment, the carrier's air bill number serves as 
~o custody verification. Upon receipt of the samples at the analytical laboratory, the laboratory 
21 sample custodian acknowledges possession of the samples by signing and dating the 
22 CofC/RFA form. The completed original (top page) of the CofC/RFA will be returned to the 
23 Permittees with the laboratory analytical report and becomes part of the permanent record of 
24 the sampling event. The CofC/RFA form also contains specific instructions to the analytical 
25 laboratory for sample analysis, potential hazards, and disposal instructions. 

26 L-4c(3) Laboratory Analysis 

21 Analysis of samples will be performed using methods selected to be consistent with EPA 
28 recommended procedures in SW 846 (EPA, 1996). Additional detail on analytical techniques 
29 and methods will be given in laboratory SOPs. In Part 5, Tables 5.4.a and 5.4.b present the 
30 analytical parameters and hazardous constituents for the WIPP DMP. 

31 The Permittees will establish the criteria for laboratory selection, including the stipulation that 
32 the laboratory follow the procedures specified in SW 846 and that the laboratory follow EPA 
33 protocols unless alternate methods or protocols are approved by the NMED. The analytical 
34 laboratory shall demonstrate, through laboratory SOPs that it will follow appropriate EPA SW 
35 846 requirements and the requirements specified by the EPA protocols unless alternate 
36 methods or protocols are approved by the NMED. The analytical laboratory shall also provide 
37 documentation to the Permittees describing the sensitivity of laboratory instrumentation. This 
38 documentation will be retained in the WIPP facility Operating Record. Instrumentation sensitivity 
39 needs to be considered because of regulatory requirements governing constituent 
40 concentrations in groundwater and the complexity of brines associated with the Culebra 
41 groundwater. 
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1 The laboratory will maintain documentation of sample handling and custody, analytical results, 
2 and internal quality control (QC) data. Additionally, the laboratory will analyze QC samples in 
3 accordance with this plan and its own internal QC program for indicators of analytical accuracy 
4 and precision. Data generated outside of laboratory acceptance limits will trigger an evaluation 
5 and, if appropriate, corrective action as directed by the Permittees. The laboratory will report the 
6 results of the environmental sample and QC sample analyses and any necessary corrective 
7 actions that were performed. In the event that more than one analytical laboratory is used (e.g., 
8 for different analyses), each one will have the responsibilities specified above. A copy of the 
9 laboratory SOPs will be maintained in WIPP facility files. The Permittees will provide NMED with 

10 an initial set of applicable laboratory SOPs for information purposes, and provide NMED with 
11 any updated SOPs on an annual basis by January 31 . 

12 Data validation will be performed and reported in the Annual Culebra Groundwater Report and 
13 will be maintained in the WIPP facility Operating Record. 

14 L-4d Calibration 

15 L-4d(1) Sampling and Groundwater Elevation Monitoring Equipment Calibration 

16 The equipment used to collect data for this DMP will be calibrated in accordance with SOPs. 
17 The Permittees will be responsible for calibrating needed equipment on schedule and for 
18 maintaining current calibration records for each piece of equipment. 

19 L-4d(2) Groundwater Surface Elevation Monitoring Equipment Calibration Requirements 

20 The equipment used in taking groundwater surface elevation measurements will be maintained 
21 in accordance with WIPP facility SOPs (see Table L-3). The Permittees will be responsible for 
22 ensuring equipment is calibrated on schedule in accordance with SOPs. The Permittees will 
23 also be responsible for maintaining copies of records of the most recent calibration for each 
24 piece of equipment. 

25 L-4e Statistical Analysis of Laboratory Analytical Data 

26 Analytical data collected as part of the DMP will be evaluated using appropriate statistical 
27 techniques. The following specifies the statistical analysis to be performed by the Permittees. 

2s L-4e(1) Temporal and Spatial Analysis 

29 Temporal and spatial analyses of the data were completed as part of establishing the water 
30 quality baseline (Crawley and Nagy, 1998; IT, 2000). As a result, the Permittees determined to 
31 evaluate changes relative to baseline on an individual location basis and to report the 
32 concentrations of constituents as a time series, either in tabular form or as time plots. No 
33 particular seasonal variations have been noted in the concentrations of groundwater samples 
34 collected during the spring and autumn; therefore, continuing temporal analysis is not required. 

35 The analytical results for constituents will be reported as time series, either in tabular form or as 
36 time plots or both, and compared to the 95th percentile values or reporting limits identified in 
37 Part 5, Table 5.6. 
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L-4e(2) Distributions and Descriptive Statistics 

2 Techniques were established to compare detection monitoring data generated during the 
3 baseline studies. A 95th upper tolerance limit value (UTLV) or 95th percentile was determined 
4 from those data sets where target analytes were measured at concentrations above the method 
5 detection limits. The UTLV is provided for normal or lognormal distributions and a 95th 
6 percentile confidence interval is provided for data sets that are nonparametric or have greater 
7 than 15 percent non-detects. For analytes with only a few detects (greater than 95 percent non-
a detects), an accurate 95th percentile cannot be calculated. For these analytes, the maximum 
9 detected concentration is used as the baseline value. For the analytes that are non-detect in all 

10 the samples, the method reporting limit was used as the baseline value. 

11 L-4e(3) Action Levels 

12 Using baseline distributions, actions levels were identified in accordance with methodologies 
13 described in the baseline documents. Action levels are based on the 95th percentile or reporting 
14 limits identified in the baseline. If the groundwater concentration of a constituent identified in 
15 Part 5, Table 5.6 is found to exceed an action level, a test for outliers is performed in 
16 accordance with the methodologies specified in "Statistical Analysis of Groundwater Monitoring 
17 Data at RCRA Facilities" (EPA, 2009). 

1a L-4e(4) Comparisons and Reporting 

19 Prior to TRU mixed waste receipt, measurements were made of each background groundwater 
·o quality hazardous constituent specified in Part 5, Table L-5.4b at every detection monitoring well 

21 during each of the ten background sampling events (with the exception of trans-1,2-
22 dichloroethylene and vanadium that were added after TRU mixed disposal began). These 
23 measurements serve as a statistical baseline (Part 5, Table 5.6) that is used for evaluating the 
24 significance of the results of subsequent sampling events during detection monitoring. Time-
25 trend control charts with associated screening values for each hazardous constituent are used 
26 for this evaluation. The Permittees will compare the results from groundwater hazardous 
27 constituents of ongoing annual groundwater sample analysis to these baseline values in 
2a accordance with 20.4.1.500 NMAC (incorporating 40 CFR §264.97(h)(4)). If the comparisons 
29 show that a constituent statistically exceeds the baseline of the DMWs (as defined in 20.4.1.500 
30 NMAC (incorporating 40 CFR §264.98(f)), the well shall be resampled and an analysis 
31 performed as soon as possible, in accordance with 20.4.1.500 NMAC (incorporating 40 CFR 
32 §264.98(g)(3)). The results of the statistical comparison will be reported annually to the NMED 
33 in the Annual Culebra Groundwater Report by November 30, as required under 20.4.1.500 
34 NMAC (incorporating 40 CFR §264.98(g)). 

35 L-5 Reporting 

36 L-5a Laboratory Data Reports 

37 Laboratory data will be provided in electronic and hard copy reports to the Permittees and will 
38 contain the following information for each analytical report: 

39 • A brief narrative summarizing laboratory analyses performed, date of issue, deviations 
·o from the analytical method, technical problems affecting data quality, laboratory quality 
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1 

2 

checks, corrective actions (if any), and the project manager's signature approving 
issuance of the data report. 

3 • Header information for each analytical data summary sheet including: sample number 
4 and corresponding laboratory identification number; sample matrix; date of collection, 
5 receipt, preparation and analysis; and analyst's name. 

6 • Parameter and hazardous constituents, analytical results, reporting units, reporting limit, 
7 analytical method used. 

8 • Results of QC sample analyses for all concurrently analyzed QC samples. 

9 All analytical results will be provided to NMED as specified in the Permit Part 5. 

10 L-5b Statistical Analysis and Reporting of Results 

11 Analytical results for hazardous constituents from annual groundwater sampling activities will be 
12 compared and interpreted by the Permittees through generation of statistical analyses as 
13 specified in Section L-4e. The Permittees will perform statistical analyses; the results will be 
14 included in the Annual Culebra Groundwater Report in summary form, and will also be provided 
15 to NMED as specified in Permit Part 5. 

16 L-5c Semi-Annual Groundwater Surface Elevation Report and Annual Culebra Groundwater 
17 Report 

18 Data collected from this DMP will be reported to NMED as specified in Permit Part 5 in the 
19 Annual Culebra Groundwater Report. The report will include all applicable information that may 
20 affect the comparison of background groundwater quality and groundwater surface elevation 
21 data through time. This information will include but is not limited to: 

22 • DMW and WLMP well configuration changes that may have occurred from the time of 
23 the last measurement (i.e., plug installation and removal, packer removal and 
24 reinstallation, or both; and the type and quantity of fluids that may have been introduced 
25 into the test wells). 

26 • Pumping activities that may have taken place since publication of the last annual report 
21 (i.e., related to groundwater quality sampling, hydraulic testing, and shaft installation or 
28 grouting) that may have taken place since the last annual groundwater report. 

29 • A discussion of the origins of abnormal unexpected changes in the groundwater surface 
30 elevation, which is not attributable to site tests or natural stabilization of the site 
31 hydrologic system that exceeds 2 ft in a DMP well over the course of the period covered 
32 by the Annual Culebra Groundwater Report (this may indicate changes in 
33 recharge/discharge which would affect the assumptions regarding DMP well placement 
34 and constitute new information as specified in 20.4. 1. 900 NMAC (incorporating 40 CFR 
35 §270.41 (a)(2)): 

36 • The results of the annual measurements of densities. 
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• Annotated hydrographs. 

2 • Groundwater flow rate and direction. 

3 • Potentiometric surface map generated using the following steps: 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

- Examine hydrographs to identify month having the largest number of Culebra water 
levels available with the fewest wells affected by pumping or other anthropogenic 
events. 

- Convert water levels from subject month to equivalent freshwater heads using fluid 
densities appropriate to the date. 

- Fit trend surface through freshwater heads. 

Extrapolate the trend surface to the boundaries of the model domain used for the 
current Performance Assessment Baseline Calculations (PABCs) and define initial 
fixed-head boundary conditions based on the trend surface. 

- Using the ensemble-average Culebra transmissivity field used for the current PABC, 
optimize the model boundary heads to improve the fit of the model to the freshwater 
heads at the wells using optimization software interactively with MODFLOW. 

- Run MODFLOW with optimal boundary conditions fit. 

- Contour MODFLOW head results on WIPP site. 

- Compute particle path and travel time from the Waste Handling Shaft to the LWA 
Boundary. 

- Data analysis that will accompany the potentiometric surface map will include: 

• Measured versus modeled scatter plot diagram 

• Frequency of modeled head residuals 

• Modeled residual freshwater head at each well 

• Explanations for modeled misfit residuals greater than 16.4 feet (5 meters). 

2s • Semi-annual groundwater surface elevation results will be reported as specified in 
26 Permit Part 5, Condition 5.10.2.2. 

27 The DMP data used in generating the Annual Culebra Groundwater Report will be maintained 
28 as part of the WIPP facility Operating Record and will be provided to NMED for review as 
29 specified in the permit. 
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2 Records generated during groundwater sampling and water level monitoring will be maintained 
3 in either project files at the Permittees facility or the Operating Record. Project files will include, 
4 but are not limited to: 

5 • Sampling and Analysis Plans (SAPs) 
6 • SOPs 
7 • Field Data Entry Sheets 
8 • CofC/RF A forms 
9 • Analytical Laboratory Data Reports 

10 • Variance Logs and Nonconformance Reports 
11 • Corrective Action Reports. 

12 Detection Monitoring Program monitoring, testing, and analytical data and WLMP data will be 
13 maintained in the WIPP facility Operating Record. 

14 L-7 Quality Assurance Requirements 

15 Quality Assurance (QA) requirements specific to the DMP are presented in this section. 

16 L-7a Data Quality Objectives and Quality Assurance Objectives 

17 L-7a(1) Data Quality Objectives 

18 Data Quality Objectives (DQOs) are qualitative and quantitative statements that specify the 
19 quality of data required to support project decisions. DQOs have been established to ensure 
20 that the data collected will be of a sufficient and known quality for their intended uses. The 
21 overall DQOs for this DMP are shown in the following sections. 

22 L -7 a( 1 )(i) Detection Monitoring Program 

23 Collect accurate and defensible data of known quality that will be sufficient to assess the 
24 concentrations of constituents in the groundwater underlying the WIPP facility. 

25 L-7 a( 1 )(ii) Water Level Monitoring Program 

26 Collect accurate and defensible data of known quality that will be sufficient to assess the 
27 groundwater flow direction and rate at the WIPP facility. 

28 L-7a(2) Quality Assurance Objectives 

29 Quality Assurance Objectives (QAOs) for measurement data have been specified in terms of 
30 accuracy, precision, completeness, representativeness, and comparability. 

31 
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L-7a(2)(i) Accuracy 

Accuracy is the closeness of agreement between a measurement and an accepted reference 
value. When applied to a set of observed values, accuracy is a combination of a random 
component and a common systematic error (bias) component. Measurements for accuracy will 
include analysis of calibration standards, laboratory control samples, matrix spike samples, and 
surrogate spike recoveries. The bias component of accuracy is expressed as percent recovery 
(%R). Percent recovery is expressed as follows: 

%R = (measured sample concentration) x 1 OO 
true concentration 

L-7a(2)(i)(A) Accuracy Objectives for Field Measurements 

Field measurements will include pH, Specific Conductance (SC), temperature, specific gravity 
and static groundwater surface elevation. Field measurement accuracy will be determined using 
calibration check standards. Thermometers used for field measurements will be calibrated to the 
National Institute for Standards and Technology (NIST) traceable standard on an annual basis 
to ensure accuracy. Accuracy of groundwater surface elevation measurements will be checked 
before each measurement period by verifying calibration of the device within the specified 
schedule. WIPP document WP 13-1 outlines the basic requirements for field equipment use and 
calibration. WIPP facility SOPs contains instructions that outline protocols for maintaining 
current calibration of groundwater surface elevation measurement instrumentation. 

19 L-7a(2)(i)(8) Accuracy Objectives for Laboratory Measurements 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

5 

Analytical system accuracy will be quantified using the following laboratory accuracy QC 
checks: calibration standards, laboratory control samples (LCS), laboratory blanks, matrix and 
surrogate spike recoveries. Single LCSs and matrix spike and surrogate spike sample analyses 
will be expressed as %R. Laboratory analytical accuracy is parameter dependent and will be 
prescribed in the laboratory SOP. 

L-7a(2)(ii) Precision 

Precision is the agreement among a set of replicate measurements without assumption or 
knowledge of the true value. Precision data will be derived from duplicate field and laboratory 
measurements. Precision will be expressed as relative percent difference (RPD), which is 
calculated as follows: 

!(measured value sample 1- measured value sample 2~ 
RPD = X 100 

average of measured samples 1 + 2 

L-7a(2)(ii)(A) Precision Objectives for Field Measurements 

Specific conductance, pH, and temperature will be measured during well purging and after 
sampling. SC measurements will be precise to ±1 0% pH to 0.10 standard unit, specific gravity to 
0.01 by hydrometer and temperature to 0.10 degrees Celsius (0 C). Water-level measurements 
will be precise to± 0.01 ft. The precision of water density measurements, when measured in the 
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1 field using down hole instrumentation, will be determined on a well-by-well basis and will result 
2 in no more than a± 2ft of error in the derived fresh-water head. 

3 L-7a(2)(ii)(8) Precision Objectives for Laboratory Measurements 

4 Precision of laboratory analyses will be determined by analyzing a LCS and a lab control 
5 sample duplicate (LCSD) or by analyzing one of the field samples in duplicate depending on the 
6 requirements of the particular standard method. The precision is measured as the RPD of the 
7 recoveries for the spiked LCS/LCSD pair or the RPD of the duplicate sample analysis results. 
8 Laboratory analytical precision is also parameter dependent and will be prescribed in laboratory 
9 SOPs. 

1 o L -7 a(2)(iii) Contamination 

11 In addition to measurements of precision and bias, QC checks for contamination will be 
12 performed. QC samples including trip blanks, field blanks, and method blanks will be analyzed 
13 to assess and document contamination attributable to sample collection equipment, sample 
14 handling and shipping, and laboratory reagents and glassware. Trip blanks will be used to 
15 assess volatile organic compound (VOC) sample contamination during shipment and handling 
16 and will be collected and analyzed at a frequency of 1 sample per sample shipment. Field 
17 blanks will be used to assess field sample collection methods and will be collected and analyzed 
18 at a minimum frequency of one sample per 20 samples (five percent of the samples collected). 
19 Method blanks will be used to assess contamination resulting from the analytical process and 
20 will be analyzed at a minimum frequency of one sample per 20 samples, or five percent of the 
21 samples collected. Evaluation of sample blanks will be performed following U.S. EPA "National 
22 Functional Guidelines for Organic Data Review" (EPA, 1999) and "National Functional 
23 Guidelines for Evaluating lnorganics Analyses" (EPA, 2004). Only method blanks will be 
24 analyzed via wet chemistry methods. The criteria for evaluating method blanks will be 
25 established as follows: If method blank results exceed method reporting limits, then that value 
26 will become the detection limit for the sample batch. Detection of analytes of interest in method 
27 blank samples may be used to disqualify some samples, requiring resampling and additional 
28 analyses on a case-by-case basis. 

29 L-7a(2)(iv) Completeness 

30 Completeness is a measure of the amount of usable valid data resulting from a data collection 
31 activity, given the sample design and analysis. Completeness may be affected by unexpected 
32 conditions that may occur during the data collection process. 

33 Occurrences that reduce the amount of data collected include sample container breakage 
34 during sample shipment or in the laboratory and data generated while the laboratory was 
35 operating outside prescribed QC limits. All attempts will be made to minimize data loss and to 
36 recover lost data whenever possible. The completeness objective for analysis of Part 5, Table 
37 5.4a parameters will be 90 percent and 100 percent analysis of Part 5, Table 5.4.b hazardous 
38 constituents. If the completeness objective for Part 5 Table 5.4.b hazardous constituents is not 
39 met, the Permittees will determine the need for resampling on a case-by-case basis. Numerical 
40 expression of the completeness (%C) of data is as follows: 
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%C = number of accepted samples x 1 00 
total number of samples collected 

2 L-7a(2)(v) Representativeness 

3 Representativeness is the degree to which sample analyses accurately and precisely represent 
4 the media they are intended to represent. Data representativeness for this DMP will be 
5 accomplished through implementing approved sampling procedures and the use of validated 
6 analytical methods. Sampling procedures will be designed to minimize factors affecting the 
7 integrity of the samples. Groundwater samples will only be collected after well purging criteria 
8 have been met. The analytical methods selected will be those that will most accurately and 
9 precisely represent the true concentration of analytes of interest. 

10 For water levels and density, representativeness is a qualitative term that describes the extent 
11 to which a sampling design adequately reflects the environmental conditions of a site. The 
12 SOPs for measurement ensure that samples are representative of site conditions. 

13 L-7a(2)(vi) Comparability 

14 Comparability is the extent to which one data set can be compared to another. Comparability 
15 will be achieved through reporting data in consistent units and collection and analysis of 
16 samples using consistent methodology. Aqueous samples will consistently be reported in units 
17 of measures dictated by the analytical method. Units of measure include: 

18 • Milligrams per liter (mg/L) for alkalinity, inorganic compounds and metals 
19 • Micrograms per liter (j.Jg/L) for VOCs and semivolatile organic compounds (SVOCs). 

20 Culebra groundwater surface elevation measurements will be expressed as equivalent 
21 freshwater elevation in feet above mean sea level. 

22 L-7b Design Control 

23 The approved design for the DMP is specified in this Permit. Modifications to the DMP will be 
24 processed in accordance with 20.4.1.900 NMAC (incorporating 40 CFR §§ 270.42). 

25 L-7c Instructions, Procedures, and Drawings 

26 The preparation and use of instructions and procedures at the WIPP facility are outlined in the 
27 WIPP facility document WP 13-1 {see Table L-3). Activities performed for the DMP that may 
28 affect groundwater data quality will be performed in accordance with approved procedures 
29 which comply with the Permit. 

30 L-7d Document Control 

31 Permittees will ensure that the latest approved versions of WIPP facility SOPs will be used in 
32 performing groundwater monitoring functions and that obsolete materials will be adequately 
33 identified or removed from work areas. 
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2 Inspection and surveillance activities will be conducted as outlined in WIPP document WP 13-1 
3 (see Table L-3). The Permittees will be responsible for performing the applicable WIPP facility 
4 SOPs. 

s L-7f Control of Monitoring and Data Collection Equipment 

6 WIPP document WP 13-1 (see Table L-3) outlines the basic requirements for control and 
7 calibrating monitoring and data collection (M&DC) equipment. M&DC equipment shall be 
8 properly controlled, calibrated, and maintained according to WIPP facility SOPs (see Table L-3) 
9 to ensure continued accuracy of groundwater monitoring data. Results of calibrations, 

10 maintenance, and repair will be documented. Calibration records will identify the reference 
11 standard and the relationship to national standards or nationally accepted measurement 
12 systems. Records will be maintained to track uses of M&DC equipment. If M&DC equipment is 
13 found to be out of tolerance, the equipment will be tagged and it will not be used until 
14 corrections are made. 

1s L-7g Control of Nonconforming Conditions 

16 In accordance with WP 13-1 (see Table L-3), equipment that does not conform to specified 
17 requirements will be controlled to prevent use. The disposition of defective items will be 
18 documented on records traceable to the affected items. Prior to final disposition, faulty items will 
19 be tagged and segregated. Repaired equipment will be subject to the original acceptance 
20 inspections and tests prior to use. 

21 L-7h Corrective Action 

22 Requirements for the development and implementation of a system to determine, document, 
23 and initiate appropriate corrective actions after encountering conditions adverse to quality at the 
24 WIPP facility are outlined in WIPP document WP 13-1 (see Table L-3). Conditions adverse to 
25 acceptable quality will be documented and reported in accordance with corrective action 
26 procedures and corrected as soon as practical. Immediate action will be taken to control work 
21 performed under conditions adverse to acceptable quality and its results to prevent quality 
28 degradation. 

29 L-7i Quality Assurance Records 

30 WIPP document WP 13-1(see Table L-3) outlines the policy that will be used at the WIPP facility 
31 regarding identification, preparation, collection, storage, maintenance, disposition, and 
32 permanent storage of QA records. 

33 Records to be generated in the DMP will be specified by procedure. QA and RCRA operating 
34 records will be identified. This will be the basis for the labeling of records as "QA" or "RCRA 
35 operating record" on the Environmental Monitoring Records Inventory and Disposition Schedule. 

36 

37 
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Table L-1 
Hydrological Parameters for Rock Units above the Salado at WIPP 

., .. . ~- -·-·-· -·--- -· --- --·-· ---------- . ··- ------

Hydraulic 
Unit Conductivity Storage Thickness Hydraulic Gradient , 

Santa Rosa 2 " 1 o-a to 2 x 1 o-6 0 to 91 m 0.001 (5) 
m/s (1) (2) 

Dewey Lake 10·-a m/s Specific 152m 0.001 (5) 
storage 
1 X 10-5 

(1/m) (2) 

Forty-niner 1 X 10-13 t01 X 10-11 Specific 13 to 23m NA (6) 
m/s (anhydrite) 
1 x 10-9 m/s 

storage 
1 X 10-5 

(mudstone) (2) (1/m) (2) 

Magenta 1 x 1 o-s 5 to 1 x 1 o-6 5 Specific 7 to 8.5 m 3 to 6 
m/s (2) storage 

1 x 1 o-5 

(1/m) (2) 

Tamarisk 1 X 10-13 tO 1 X 10-11 Specific 26 to 56 m NA (6) 

Rustler 
m/s (anhydrite) 
1 x 10-9 m/s 

storage 
1 x 1 o-5 

(mudstone) (2) (1/m) (2) 

Culebra 1 X 10-75 tO 1 X 10-55 Specific 4 to 11.6 m 0.003 to 0.007 (5) 
m/s (2) storage 

1 X 10-S 
(1/m) (2) 

Los 6 X 10-15 tO 1 X 10-13 Specific 29 to 38m NA (6) 
Medalios m/s 1.5 x 10-11 to storage 

1.2 x 10-11 m/s (basal 1 X 10-5 

interval) (1/m) (2) 

Matrix characteristics relevant to fluid flow include values used in this table such as permeability, hydraulic 
conductivity, gradient, etc.) 

Table Notes: 

: 

I 

I 

i 
I 

I 

I 
I 
I 
I 
I 
! 

I 

I 
I 

I 

(1) The Santa Rosa Formation is not present in the western portion of the WIPP site. It was combined with the 
Dewey Lake Red Beds in three-dimensional regional groundwater flow modeling (Corbet and Knupp, 1996), 
and the range of values entered here are those used in that study for the Dewey Lake/Triassic 
hydrostratigraphic unit. 

(2) Values or ranges of values given for these entries are the values used in three-dimensional regional 
groundwater flow modeling (Corbet and Knupp, 1996). Values are estimated based on literature values for 
similar rock types, adjusted to be consistent with site-specific data where available. Ranges of values include 
spatial variation over the WIPP site and differences in values used in different simulations to test model 
sensitivity to the parameter. 
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(3) Hydraulic gradient is a dimensionless term describing change in the elevation of hydraulic head divided by 
change in horizontal distance. Values given in these entries are determined from potentiometric surfaces. The 
range of values given for the Culebra reflects the highest and lowest gradients observed within the WIPP site 
boundary. Values for the Dewey Lake and Santa Rosa are assumed to be the same as the gradient determined 
from the water table. Note that the Santa Rosa Formation is absent or above the water table in most of the 
controlled area, and that the concept of a horizontal hydraulic gradient is not meaningful for these regions. 

(4) Flow in units of very low hydraulic conductivity is slow, and primarily vertical. The concept of a horizontal 
hydraulic gradient is not applicable. 

Sources: Beauheim, 1986; Domenico and Schwartz, 1990; Demski, Upton, and Beauheim, 1996; Earlough, 1977. 
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Table L-2 
2 WIPP Groundwater Detection Monitoring Program Sample Collection and Groundwater Surface 
3 Elevation Measurement Frequency 

Installation Frequency 

Groundwater Quality Sampling 

DMWs Annually 

Groundwater Surface Elevation Monitoring 

DMWs Monthly and prior to sampling events 

WLMP Wells (see Table l-4) 

4 
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---·-------
Number 

WP 02-EM1 005 

WP 02-EM1 006 

WP 02-EM1014 

WP 02-EM1 021 

WP 02-EM1026 

WP 02-EM3001 

WP 02-EM3003 

WP-02-RC.01 

WP 1 O-AD3029 

WP 13-1 
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Table L-3 
Standard Operating Procedures Applicable to the DMP 

---------------------·--·· ------------------

Title/Description .. 

Groundwater Serial Sample Analysis: This procedure provides general instructions necessary to 
perform field analyses of serial samples in support of the DMP. Serial samples are collected and 
analyzed at the field laboratory for field indicators. Serial sample results help determine if pumped 
groundwater is representative of undisturbed groundwater within the formation. 

Final and Serial Sample Collection: This procedure describes the steps for collecting groundwater 
samples from the DMWs near the WIPP facility. Serial samples are collected and analyzed at the 
Field Laboratory until stabilization of the field parameters occurs. Final samples for Resource 
Conservation and Recovery Act (RCRA) analyses are collected and analyzed by a contract 
laboratory. 

Groundwater Level Measurement: This document describes the method used for groundwater 
level measurements in support of groundwater monitoring at the WIPP facility using a portable 
electronic water-level probe. 

Pressure Density Survey: This procedure defines the field methodology used to determine the 
average density of fluid standing in the well bores of groundwater-level monitoring wells. The data 
derived from the survey are used to calculate equivalent freshwater heads at non-detection 
monitoring wells. Because most pressure densities are obtained by Sandia National Laboratories 
via pressure transducers installed in wells, this procedure is used to obtain pressure densities at 
wells not equipped with fixed transducers. 

Water Level Data Handling and Reporting: This procedure provides instructions on handling 
water level data. Data are collected and recorded on field forms in accordance with WP 02-
EM1014. This procedure is initiated when wells in the water surveillance program have been 
measured for a given month. 

Administrative Processes for Environmental Monitoring and Hydrology Programs: This procedure 
provides the administrative guidance environmental monitoring personnel use to maintain quality 
control associated with environmental monitoring sampling and reporting activities. This 
administrative procedure does not pertain to volatile organic compound (VOC) monitoring, with 
the exception of Section 5.0 which pertains to the regulatory reporting review process. 

Data Validation and Verification of RCRA Constituents: This procedure provides instructions on 
performing verification and validation of laboratory data containing the analytical results of 
groundwater monitoring samples. This procedure is applied only to the non-radiological analyses 
results for compliance data associated with the detection monitoring samples. The data reviewed 
for this procedure includes general chemistry parameters and RCRA constituents. 

Hazardous and Universal Waste Management Plan: This plan describes the responsibilities and 
handling requirements for hazardous and universal wastes generated at the WIPP faCility. It is 
meant to ensure that these wastes are properly handled, accumulated, and transported to an 
approved Treatment, Storage, Disposal Facility (TSDF) in accordance with applicable state and 
federal regulations, U.S. Department of Energy (DOE) Orders, and Washington TRU Solutions 
LLC (WTS) policies and procedures. This plan implements applicable sections of 20.4.1.1 00-
1102 New Mexico Administrative Code (NMAC), Hazardous Waste Management (incorporating 
40 Code of Federal Regulations [CFR] Parts 260-268 and 273). 

Calibration and Control of Monitoring and Data Collection Equipment: This procedure provides 
direction for the control and calibration of Monitoring and Data Collection (M&DC) equipment at 
the WIPP facility, and ensures traceability to NIST (National Institute of Standards and 
Technology) standards, international standards, or intrinsic standards. This procedure also 
establishes requirements and responsibilities for identifying recall equipment, and for obtaining 
calibration services for WIPP facility M&DC equipment. 

Washington TRU Solutions LLC Quality Assurance Program Description: This document 
establishes the minimum quality requirements for Management and Operating Contractor (MOC) 
personnel and guidance for the development and implementation of QA programs by MOC 
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Title/Description [~Number-'-----· ·~--------------------l_ . organizations. 

2 
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3 

4 

WELLIO 

AEC-7 

C-2737 

ERDA-9 

H-02b2 

H-03b2 

H-04bR 

H-05b 

H-06bR 

H-07b1 

H-9bR 

H-10c 

H-11 b4 

H-12 

H-15R 

H-16 

*H-19b0 monthly 

Table L-4 
January 2011 Culebra WLMP 

WELLIO 

H-·17 

H-19 pad* 

1-461 

SNL-01 

SNL-02 

SNL-03 

SNL-05 

SNL-06 

SNL-08 

SNL-09 

SNL-10 

SNL-12 

SNL-13 

SNL-14 
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SNL-15 

SNL-16 

SNL-17 

SNL-18 

SNL-19 

WQSP-1 

WQSP-2 

WQSP-3 

WQSP-4 

WQSP-5 

WQSP-6 

WIPP-11 

WIPP-13 

WIPP-19 
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NAME DATE 
(Figure) DRILLED 

WQSP-1 
September 13 

Figure L-7 
through 16, 
1994 

WQSP-2 
September 6 

Figure L-8 
through 12, 
1994 

WQSP-3 
October 20 

Figure L-9 
through 26, 
1994 

WQSP-4 
October 5 

Figure L-10 
through 10, 
1994, 

WQSP-5 
October 12 

Figure L-11 
through 18, 
1994, 

September 26 
WQSP-6 through 
Figure L-12 October 3, 

1994 

Table L-5 
Details of Construction for the Six Culebra Detection Monitoring Wells 

TOTAL 
DEPTH 

DEPTH 
INTO LOS 

feet (meters) 
ME DANOS 

bgs 
feet 

(meters) 

737 (225) 15 (5) 

846 (258) 12 (4) 

880 (268) 10 (3) 

800 (244) 9 (3) 

681 (208) 7 (2) 

616.6 (188) 10 (3) 

DRILLING DEPTHS CASING 
feet (meters) bgs feet (meters) bgs 

INTERVAL 
DEPTH FOR FOR 

WITH AIR CORING 5 in. 
SLOTTED 

CASING SCREEN 

696 to 737 702 to 727 
696 (212) 

(212 to 225) 
737 (225) 

(214 to 222) 

800 to 846 811 to 836 
800 (244) 

(244 to 258) 
846 (258) 

(247 to 255) 

833 to 880 844 to 869 
833 (254) 

(254 to 268) 
880 (268) (257 to 265) 

740 to 798 764 to 789 
740 (226) (226 to 243) 

800 (244) 
(233 to 240) 

648 to 676 646 to 671 
648 (198) (198 to 206) 

681 (208) 
(197 to 205) 

568 (173) 
568 to 617 

617 (188) 
581 to 606 

(173 to 188) (177to185) 
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PACKING 
feet (meters) bgs 

BRADY 
SAND PACK GRAVEL 
INTERVAL PACK 

INTERVAL 

640 to 651 651 to 737 
(195 to 198) (198 to 225) 

790 to 793 793 to 846 
(241 to 242) (242 to 258) 

827 to 830 830 to 880 
(252 to 253) (253 to 268) 

752 to 755 755 to 800 
(229 to 230) (230 to 244) 

623 to 626 626 to 681 
(190 to 191) (191 to 208) 

567 to 570 570 to 616.6 
(173 to 174) (174 to 188) 

CULEBRA 
INTERVAL 

feet (meters) 
bgs 

699 to 722 
(213 to 220) 

810.1 to 833.7 
(247to254) I 
844 to 870 I 

(257 to 265) 

766 to 790.8 

I (233 to 241) 

648 to 674.4 
(198 to 205) 

582 to 606.9 
(177 to 185) 
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Figure L-1 
General Location of the WIPP Facility 
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WIPP Facility Boundaries Showing 16-square-Mile Land Withdrawal Boundary 
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Figure L-14 
Groundwater Level Surveillance Wells 

(inset represents the groundwater surveillance wells in WIPP Land Withdrawal Area) 
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2 VOLATILE ORGANIC COMPOUND MONITORING PLAN 

3 N 1-1 Introduction 

4 This Permit Attachment describes the monitoring plan for hydrogen and methane generated in 
s Underground Hazardous Waste Disposal Units (HWDUs) 3 through 8, also referred to as 
6 Panels 3 through 8. 

Monitoring for hydrogen and methane in Panels 3 through 8 until final panel closure , unless an 
a explosion-isolation wall is installed, may be an effective way to gather data to establish realistic 
s gas generation rates. This plan includes the monitoring design, a description of sampling and 

10 analysis procedures, quality assurance (QA) objectives, and reporting activities. 

11 N1-2 Parameters to be Analyzed and Monitoring Design 

12 The Permittees will monitor for hydrogen and methane in filled Panels 3 through 8 until final 
13 panel closure , unless an explosion-isolation wall is installed. A "filled panel" is an Underground 
14 HWDU that will no longer receive waste for emplacement. 

15 Monitoring of a filled panel will commence after installation of the following items in each filled 
16 panel: 

• substantial barriers 
18 • bulkheads 
19 • five additional monitoring locations. 

20 The substantial barriers serve to protect the waste from events such as ground movement or 
21 vehicle impacts. The substantial barrier will be constructed from available non-flammable 
22 materials such as mined salt (Figure N1-1 ). 

23 The bulkheads (Figure N1-2) serves to block ventilation at the intake and exhaust of the filled 
24 panel and prevent personnel access. The bulkhead is constructed as a typical WIPP bulkhead 
25 with no access doors or panels. The bulkhead will consist of a steel member frame covered with 
26 galvanized sheet metal, and will not allow personnel access. Flexible flashing will be used as a 
27 gasket to attach the steel frame to the salt, thereby providing an effective yet flexible blockage 
28 to ventilation air. Over time, it is possible that the bulkhead may be damaged by creep closure 
2s around it. If the damage is such as to indicate a possible loss of functionality, then the bulkhead 
30 will be repaired or an additional bulkhead will be constructed outside of the orig inal one. 

31 The existing VOC monitoring lines as specified in Attachment N, Section N-3a(2), "Sampling 
32 Locations for Disposal Room VOC Monitoring", will be used for sample collection in each 
33 disposal room for Panels 3 and 4. The sample lines and their construction are shown in Figure 
34 N1-3. In addition to the existing VOC monitoring lines, five more sampling locations will be used 
35 to monitor for hydrogen and methane. These additional locations include: 

36 • the intake of room 1 
37 • the waste side of the exhaust bulkhead, 
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1 • the accessible side of the exhaust bulkhead, 
2 • the waste side of the intake bulkhead, 
3 • the accessible side of the intake bulkhead. 

4 These additional sampling locations (Figure N1 -4) will use a single inlet sampling point placed 
5 near the back (roof) of the panel access drifts. This will maximize the sampling efficiency for 
6 these lighter compounds. 

7 N1-3 Sampling Frequency 

a Sampling frequency will vary depending upon the levels of hydrogen and methane that are 
g detected. 

10 • If monitored concentrations are at or below Action Level 1 as specified in Permit Part 
11 4, Table 4.6.5.3, monitoring will be conducted monthly. 

12 • If monitored concentrations exceed Action Level 1 as specified in Per it Part 4, Table 
13 4.6.5.3, monitoring will be conducted weekly in the affected filled panel. 

14 N1-4 Sampling 

15 Samples for hydrogen and methane will be collected using subatmospheric pre:3sure grab 
16 sampling as described in Environmental Protection Agency (EPA) Compendium Method T0-15 
11 (EPA, 1999). The T0-15 sampling method uses passivated stainless-steel sample canisters to 
18 collect integrated air samples at each sample location. Flow rates and sampling duration may 
19 be modified as necessary to meet data quality objectives. 

20 Sample lines shall be purged prior to sample collection. 

21 N1-5 Sampling Equipment 

22 N1-5a SUMMA® Canisters 

23 Stainless-steel canisters with passivated or equivalent interior surfaces will be used to collect 
24 and store gas samples for hydrogen and methane analyses collected as part of the monitoring 
25 processes. These canisters will be cleaned and certified prior to their use in a manner similar to 
26 that described by Compendium Method T0-15 (EPA, 1999). The vacuum of certified clean 
21 canisters will be verified upon initiation of a sample cycle. Sampling will be conducted using 
28 subatmospheric pressure grab sampling techniques as described in T0-15. 

29 N1-5b Sample Tubing 

30 Treated stainless steel tubing shall be used as a sample path and treatment shall prevent the 
31 inner walls from absorbing contaminants. 

32 Any loss of the ability to purge a sample line will be evaluated. The criteria used for evaluation 
33 are shown in Figure N 1-5. 

34 The Permittees will first suspect that a line is not useable when it is purged prior to sampling. If 
35 the line cannot be purged, then it will not be used for sampling unless the line is a bulkhead line 
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that can be easily replaced. Replacement of bulkhead lines will occur before the next scheduled 
sample. Non-bulkhead lines will be evaluated by first determining if adjacent sampling lines are 
working. If the answer is no, then the previous sample from the failed line will be examined. If 

4 the previous sample was between the first and second action levels, then the explosion-isolation 
5 wall will be installed since without the ability to monitor it is unknown whether the area is 
6 approaching the second action level or decreasing. If the previous sample was below the first 

action level then continued sampling is acceptable without the lost sample. 

8 If an adjacent line is working, the prior concentrations measured in that line will be evaluated to 
9 determine if it is statistically similar to the prior measurements from the lost line. If the prior 

10 sampling results are statistically similar, the lines can be grouped. Statistical similarity will be 
11 determined using the Student's "t" test to evaluate differences. 

12 The magnitude oft will be compared to the critical t value from SW-846, Table 9-2 (EPA, 1996), 
13 for this statistical test. 

14 If the lost line can be grouped with an adjacent line, no further action is necessary because the 
1s unmonitored area is considered to be represented by the adjacent areas. If the lost sample line 
16 cannot be grouped with an adjacent line, the previous concentration measurement will be 
17 compared to the Action Levels. If the concentration is below Action Level1, monitoring will 
18 continue. If the concentration is between Action Level 1 and Action Level 2, the explosion-
19 isolation wall will be installed in the panel. 

o N1-6 Sample Management 

1 Sample containers shall be sealed and uniquely marked at the time of collection of the sample. 
22 A Request-for-Analysis Form shall be completed to identify the sample canister number(s), 
23 sample type, and type of analysis requested. 

24 N1-7 Analytical Procedures 

25 The samples will be analyzed using gas chromatography equipped with the appropriate detector 
26 under an established QNquality control (QC) program. Analysis of samples shall be performed 
27 by a laboratory that the Permittees select and approve through established QA processes. 

28 N 1-8 Data Evaluation and Notifications 

29 Analytical data from sampling events will be evaluated to determine whether the sample 
30 concentrations of flammable gases exceed the Action Levels. 

31 If any Action Level is exceeded, notification will be made to NMED and the notification posted to 
32 the WIPP web page and accessed through the email notification system within seven calendar 
33 days of obtaining validated analytical data. 

34 If any sampling line loss occurs, notification will be made to NMED and the notification posted to 
35 the WIPP web page and accessed through the email notification system within seven calendar 
36 days of learning of a sampling line loss. After the evaluation of the impact of sampling line loss 
37 as shown in Figure N1-5, notification will be made to NMED and the notification posted to the 
38 WIPP web page and accessed through the email notification system within seven calendar days 
39 of completing the sampling line loss evaluation. 
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VOLATILE ORGANIC COMPOUND MONITORING PLAN 

3 N-1 Introduction 

4 This Permit Attachment describes the monitoring plan for volatile organic compound (VOC) 
5 emissions from mixed waste that may be entrained in the exhaust air from the U.S. Department 
s of Energy (DOE) Waste Isolation Pilot Plant (WIPP) Underground Hazardous Waste Disposal 
1 Units (HWDUs) during the disposal phase at the facility. The purpose of VOC monitoring is to 
8 ensure compliance with the VOC limits specified in Permit Part 4. This VOC monitoring plan 
9 consists of two programs as follows; (1) Repository VOC Monitoring, which assesses 

10 compliance with the environmental performance standards in Table 4.6.2.3; and (2) Disposal 
11 Room VOC Monitoring, which assesses compliance with the disposal room performance 
12 standards in Table 4.6.3.2. This plan includes the monitoring design, a description of sampling 
13 and analysis procedures, quality assurance (QA) objectives, and reporting activities. 

14 N-1 a Background 

15 The Underground HWDUs are located 2,150 feet (ft) (655 meters [m]) below ground surface, in 
1s the WIPP underground. As defined for this Permit, an Underground HWDU is a single 
11 excavated panel consisting of seven rooms and two access drifts designated for disposal of 
18 contact-handled (CH) and remote-handled (RH) transuranic (TRU) mixed waste. Each room is 
19 approximately 300ft (91 m) long, 33ft (10m) wide, and 13ft (4 m) high. Access drifts connect 
20 the rooms and have the same cross section. The Permittees shall dispose of TRU mixed waste 
21 in Underground HWDUs designated as Panels 1 through 8. 

22 This plan addresses the following elements: 

23 1. Rationale for the design of the VOC monitoring programs, based on: 

24 

25 

26 

27 

28 

• Possible pathways from WIPP during the active life of the facility 

• Demonstrating compliance with the disposal room performance standards by 
monitoring VOCs in underground disposal rooms 

• VOC sampling operations at WIPP 

• Optimum location of the ambient mine air monitoring stations 

29 2. Descriptions of the specific elements of the VOC monitoring programs, including: 

30 

31 

32 

33 

34 

35 

36 

• The type of monitoring conducted 
• The location of the monitoring stations 
• The monitoring interval 
• The specific hazardous constituents monitored 
• The implementation schedule for the VOC monitoring programs 
• The equipment used at the monitoring stations 
• Sampling and analytical techniques used 
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• Data recording/reporting procedures 
• Action levels for remedial action if limits are approached 

3 The technical basis for Disposal Room VOC Monitoring is discussed in detail in the Technical 
4 Evaluation Report for Room-Based VOC Monitoring (WRES, 2003). 

5 N-1 b Objectives of the Volatile Organic Compound Monitoring Plan 

s The CH and RH TRU mixed waste disposed in the WIPP Underground HWDUs contain VOCs 
which could be released from WIPP during the disposal phase of the project. This plan 

s describes how: 

9 • VOCs released from waste panels will be monitored to confirm that the annual average 
10 concentration of VOCs in the air emissions from the Underground HWDUs do not 
11 exceed the VOC concentrations of concern (COC) identified in Permit Part 4, Table 
12 4.6.2.3. Appropriate remedial action, as specified in Permit Section 4.6.2.4, will be 
13 taken if the limits in Permit Part 4, Table 4.6.2.3 are reached. 

14 • VOCs released from waste containers in disposal rooms will be monitored to confirm 
15 that the concentration of VOCs in the air of closed and active rooms in active panels 
16 do not exceed the VOC disposal room limits identified in Permit Part 4, Table 4.4.1 . 
17 Appropriate remedial action, as specified in Permit Section 4.6.3.3, will be taken if the 
1s Action Levels in Permit Part 4, Table 4.6.3.2 are reached. 

N-2 Target Volatile Organic Compounds 

20 The target VOCs for repository monitoring (Station VOC-A and VOC-8) and disposal room 
21 monitoring are presented in Table N-1 . 

22 These target VOCs were selected because together they represent approximately 99 percent of 
23 the risk due to air emissions. 

24 N-3 Monitoring Design 

25 Detailed design features of this plan are presented in this section. This plan uses available 
26 sampling and analysis techniques to measure VOC concentrations in air. Sampling equipment 
27 includes the WIPP VOC canister samplers used in both the Repository and Disposal Room 
2s VOC Monitoring Programs. 

29 N-3a Sampling Locations 

30 Air samples will be collected in the underground to quantify airborne VOC concentrations as 
31 described in the following sections. 

32 N-3a( 1) Sampling Locations for Repository VOC Monitoring 

33 The initial configuration for the repository VOC monitoring stations is shown in Figure N-1. All 
34 mine ventilation air which could potentially be impacted by VOC emissions from the 
35 Underground HWDUs identified as Panels 1 through 8 will pass monitoring Station VOC-A, 
36 located in the E-300 drift as it flows to the exhaust shaft. Air samples will be collected at two 
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1 locations in the facility to quantify airborne VOC concentrations. VOC concentrations attributable 
2 to VOC emissions from open and closed panels containing TRU mixed waste will be measured 
3 by placing one VOC monitoring station just downstream from Panel 1 at VOC-A. The location of 
4 Station VOC-A will remain the same throughout the term of this Permit. The second station 
5 (Station VOC-8) will always be located upstream from the open panel being filled with waste 
6 (starting with Panel1 at monitoring Station VOC-8 (Figure N-1). In this configuration, Station 
7 VOC-8 will measure VOC concentrations attributable to releases from the upstream sources 
8 and other background sources of VOCs, but not releases attributable to open or closed panels. 
9 The location of Station VOC-8 will change when disposal activities begin in the next panel. 

10 Station VOC-8 will be relocated to ensure that it is always upstream of the open panel that is 
11 receiving TRU mixed waste. Station VOC-A will also measure upstream VOC concentrations 
12 measured at Station VOC-8, plus any additional VOC concentrations resulting from releases 
13 from the closed and open panels. A sample will be collected from each monitoring station on 
14 designated sample days. For each quantified target VOC, the concentration measured at 
15 Station VOC-8 will be subtracted from the concentration measured at Station VOC-A to assess 
16 the magnitude of VOC releases from closed and open panels. 

11 The sampling locations were selected based on operational considerations. There are several 
18 different potential sources of release for VOCs into the WIPP mine ventilation air. These 
19 sources include incoming air from above ground and facility support operations, as well as open 
20 and closed waste panels. In addition, because of the ventilation requirements of the 
21 underground facility and atmospheric dispersion characteristics, any VOCs that are released 
22 from open or closed panels may be difficult to detect and differentiate from other sources of 
23 VOCs at any underground or above ground location further downstream of Panel 1. By 
24 measuring VOC concentrations close to the potential source of release (i.e., at Station VOC-A) , 
25 it will be possible to differentiate potential releases from background levels (measured at Station 
26 VOC-8). 

21 N-3a(2) Sampling Locations for Disposal Room VOC Monitoring 

28 For purposes of compliance with Section 310 of Public Law 108-447, the VOC monitoring of 
29 airborne VOCs in underground disposal rooms in which waste has been emplaced will be 
3o performed as follows: 

31 1. A sample head will be installed inside the disposal room behind the exhaust drift 
32 bulkhead and at the inlet side of the disposal room. 

33 2. TRU mixed waste will be emplaced in the active disposal room. 

34 3. When the active disposal room is filled, another sample head will be installed to the 
35 inlet of the filled active disposal room. (Figure N-3 and N-4) 

36 4. The exhaust drift bulkhead will be removed and re-installed in the next disposal room 
37 so disposal activities may proceed. 

38 5. A ventilation barrier will be installed where the bulkhead was located in the active 
39 disposal room's exhaust drift. Another ventilation barrier will be installed in the active 
40 disposal room's air inlet drift, thereby closing that active disposal room. 
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6. Monitoring of VOCs will continue in the now closed disposal room. Monitoring of VOCs 
2 will occur in the active disposal room and all closed disposal rooms in which waste has 
3 been emplaced until commencement of panel closure activities (i.e., completion of 
4 ventilation barriers in Room 1 ). 

5 This sequence for installing sample locations will proceed in the remaining disposal rooms until 
s the inlet air ventilation barrier is installed in Room 1. An inlet sampler will not be installed in 
7 Room 1 because disposal room sampling proceeds to the next panel. 

a N-3a(3) Ongoing Disposal Room VOC Monitoring in Panels 3 through 8 

9 The Permittees shall continue VOC monitoring in Room 1 of Panels 3 through 8 after 
10 completion of waste emplacement until final panel closure unless an explosion-isolation wall is 
11 installed in the panel. 

12 N-3b Analytes to Be Monitored 

13 The nine VOCs that have been identified for repository and disposal room monitoring are listed 
14 in Table N-1 . The analysis will focus on routine detection and quantification of these compounds 
15 in collected samples. As part of the analytical evaluations, the presence of other compounds will 
16 be investigated. The analytical laboratory will be directed to classify and report all of these 
17 compounds as Tentatively Identified Compounds (TICs). 

TICs detected in 10% or more of any VOC monitoring samples (exclusive of those collected 
from Station VOC-B) that are VOCs listed in Appendix VIII of 20.4.1.200 NMAC (incorporating 
40 CFR §261 ), collected over a running 12-month timeframe, will be added to the target analyte 
lists for both the repository and disposal room VOC monitoring programs, unless the Permittees 

22 can justify the exclusion from the target analyte list(s). 

23 TICs detected in the repository and disposal room VOC monitoring programs will be placed in 
24 the WIPP Operating Record and reported to NMED in the Semi-Annual VOC Monitoring Report 
25 as specified in Permit Section 4.6.2.2. 

26 N-3c Sampling and Analysis Methods 

21 The VOC monitoring programs include a comprehensive VOC monitoring program established 
28 at the facility; equipment, training, and documentation for VOC measurements are already in 
29 place. 

30 The method used for VOC sampling is based on the concept of pressurized sample collection 
31 contained in the U.S. Environmental Protection Agency (EPA) Compendium Method T0-15 
32 (EPA, 1999). The T0-15 sampling concept uses 6-liter SUMMA® passivated (or equivalent) 
33 stainless-steel canisters to collect integrated air samples at each sample location. This 
34 conceptual method will be used as a reference for collecting the samples at WIPP. The samples 
35 will be analyzed using gas chromatography/mass spectrometry (GC/MS) under an established 
36 QNquality control (QC) program. Laboratory analytical procedures have been developed based 
37 on the concepts contained in both T0-15 and 82608. Section N-5 contains additional QNQC 
38 information for this project. 
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The T0-15 method is an EPA-recognized sampling concept for VOC sampling and speciation. It 
can be used to provide integrated samples, or grab samples, and compound quantitation for a 

3 broad range of concentrations. The sampling system can be operated unattended but requires 
detailed operator training. This sampling technique is viable for use while analyzing the sample 

5 using other EPA methods such as 82608. 

6 The field sampling systems will be operated in the pressurized mode. In this mode, air is drawn 
1 through the inlet and sampling system with a pump. The air is pumped into an initially evacuated 
8 SUMMA® passivated (or equivalent) canister by the sampler, which regulates the rate and 
9 duration of sampling. The treatment of tubing and canisters used for VOC sampling effectively 

10 seals the inner walls and prevents compounds from being retained on the surfaces of the 
11 equipment. By the end of each sampling period, the canisters will be pressurized to about two 
12 atmospheres absolute. In the event of shortened sampling periods or other sampling conditions, 
13 the final pressure in the canister may be less than two atmospheres absolute. Sampling 
14 duration will be approximately six hours, so that a complete sample can be collected during a 
15 single work shift. 

16 The canister sampling system and GC/MS analytical method are particularly appropriate for the 
11 VOC Monitoring Programs because a relatively large sample volume is collected, and multiple 
18 dilutions and reanalyses can occur to ensure identification and quantification of target VOCs 
19 within the working range of the method. The contract-required quantitation limits (CRQL) are 5 
20 parts per billion by volume (ppbv) or less for the nine target compounds. Consequently, low 
21 concentrations can be measured. CRQLs are the EPA-specified levels of quantitation proposed 
22 for EPA contract laboratories that analyze canister samples by GC/MS. For the purpose of this 
23 plan, the CRQLs will be defined as the method reporting limits (MRL). The MRL is a function of 
24 instrument performance, sample preparation, sample dilution, and all steps involved in the 
25 sample analysis process. 

26 Disposal room VOC monitoring system in open panels will employ the same canister sampling 
21 method as used in the repository VOC monitoring. Passivated or equivalent sampling lines will 
28 be installed in the disposal room as described in Section N-3a(2) and maintained once the room 
29 is closed until the panel associated with the room is closed. The independent lines will run from 
30 the sample inlet point to the individual sampler located in the access drift to the disposal panel. 
31 The air will pass through dual particulate filters to prevent sample and equipment contamination. 

32 N-3d Sampling Schedule 

33 The Permittees will evaluate whether the monitoring systems and analytical methods are 
34 functioning properly. The assessment period will be determined by the Permittees. 

35 N-3d( 1) Sampling Schedule for Repository VOC Monitoring 

36 Repository VOC sampling at Stations VOC-A and VOC-B will begin with initial waste 
37 emplacement in Panel 1. Sampling will continue until the certified closure of the last 
38 Underground HWDU. Routine sampling will be conducted two times per week. 

39 N-3d(2) Sampling Schedule for Disposal Room VOC Monitoring 

40 The disposal room sampling in open panels will occur once every two weeks, unless the need to 
41 increase the frequency to weekly occurs in accordance with Permit Section 4.6.3.3. 
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1 Beginning with Panel 3, disposal room sampling in filled panels will occur monthly until final 
2 panel closure unless an explosion-isolation wall is installed. The Permittees will sample VOCs in 
3 Room 1 of each filled panel. 

4 N-3e Data Evaluation and Reporting 

5 N-3e(1) Data Evaluation and Reporting for Repository VOC Monitoring 

6 When the Permittees receive laboratory analytical data from an air sampling event, the data will 
7 be validated as specified in Section N-5d. After obtaining validated data from an air sampling 
8 event, the data will be evaluated to determine whether the VOC emissions from the 
9 Underground HWDUs exceed the COCs. The COCs for each of the nine target VOCs are 

10 presented in Permit Part 4, Table 4.6.2.3. The values are presented in terms of micrograms per 
11 cubic meter (j.Jg/m3

) and ppbv. 

12 The COCs were calculated assuming typical operational conditions for ventilation rates in the 
13 mine. The typical operational conditions were assumed to be an overall mine ventilation rate of 
14 425,000 standard cubic feet per minute and a flow rate through the E-300 Drift at Station VOC-A 
15 of 130,000 standard cubic feet per minute. 

16 Since the mine ventilation rates at the time the air samples are collected may be different than 
17 the mine ventilation rates during typical operational conditions, the Permittees will measure 
18 and/or record the overall mine ventilation rate and the ventilation rate in the E-300 Drift at 

Station VOC-A that are in use during each sampling event. The Permittees shall also measure 
and record temperature and pressure conditions during the sampling event to allow all 

21 ventilation rates to be converted to standard flow rates. 

22 If the air samples were collected under the typical mine ventilation rate conditions, then the 
23 analytical data will be used without further manipulation. The concentration of each target VOC 
24 detected at Station VOC-8 will be subtracted from the concentration detected at Station VOC-A. 
25 The resulting VOC concentration represents the concentration of VOCs being emitted from the 
2e open and closed Underground HWDUs upstream of Station VOC-A (or the Underground HWDU 
21 VOC emission concentration). 

28 If the air samples were not collected under typical mine ventilation rate operating conditions, the 
29 air monitoring analytical results from both Station VOC-A and Station VOC-8 will be normalized 
30 to the typical operating conditions. This will be accomplished using the mine ventilation rates in 
31 use during the sampling event and the following equation: 

32 

33 Where: 
34 

35 

36 

( 
425,000,cfin /130,000scfo•) 

NVOC AB = voc AB * 
VOscfm / V E-300 scfin 

NVOCAB = Normalized target VOC concentration from Stations VOC-A or 
VOC-B 

Concentration of the target VOC detected at Station VOC-A or 
VOC-B under non-typical mine ventilation rates 
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Vo = 
3 

Sampling event overall mine ventilation rate (in standard cubic feet 
per minute) 

4 

5 

VE-300 = Sampling event mine ventilation rate through the E-300 Drift (in 
standard cubic feet per minute) 

s The normalized concentration of each target VOC detected at Station VOC-8 will be subtracted 
7 from the normalized concentration detected at Station VOC-A. The resulting concentration 
8 represents the Underground HWDU VOC emission concentration. 

9 The Underground HWDU VOC emission concentration for each target VOC that is calculated for 
10 each sampling event will be compared directly to its COC listed in Permit Part 4, Table 4.6.2.3. 
11 This will establish whether any of the concentrations of VOCs in the emissions from the 
12 Underground HWDUs exceeded the COCs at the time of the sampling. 

13 As specified in Permit Part 4, the Permittees shall notify the Secretary in writing, within seven 
14 calendar days of obtaining validated analytical results, whenever the concentrations of any 
15 target VOC listed in exceeds the concentration of concern specified in Permit Part 4, Table 
16 4.6.2.3. 

11 The Underground HWDU VOC emission concentration for each target VOC that is calculated for 
18 each sampling event will then be averaged with the Underground HWDU VOC emission 
19 concentrations calculated for the air sampling events conducted during the previous 12 months. 
20 This will be considered the running annual average concentration for each target VOC. For the 
21 first year of air sampling , the running annual average concentration for each target VOC will be 
22 calculated using all of the previously collected data. 

23 As specified in Permit Part 4, the Permittees shall notify the Secretary in writing , within seven 
24 calendar days of obtaining validated analytical results, whenever the running annual average 
2s concentration (calculated after each sampling event) for any target VOC exceeds the 
26 concentration of concern specified in Permit Part 4, Table 4.6.2.3. 

21 If the results obtained from an individual air sampling event do not trigger the notification 
28 requirements of Permit Part 4, then the Permittees will maintain a database with the VOC air 
29 sampling data and the results will be reported to the Secretary as specified in Permit Part 4. 

30 N-3e(2) Data Evaluation and Reporting for Disposal Room VOC Monitoring 

31 When the Permittees receive laboratory analytical data from an air sampling event, the data will 
32 be validated as specified in Section N-Sa, within 14 calendar days of receiving the laboratory 
33 analytical data. After obtaining validated data from an air sampling event, the data will be 
34 evaluated to determine whether the VOC concentrations in the air of any closed room, the 
35 active open room, or the immediately adjacent closed room exceeded the Action Levels for 
36 Disposal Room Monitoring specified in Permit Part 4, Table 4.6.3.2. 

37 The Permittees shaJI notify the Secretary in writing, within seven calendar days of obtaining 
38 validated analytical results, whenever the concentration of any VOC specified in Permit Part 4, 
39 Table 4.4.1 exceeds the action levels specified in Permit Part 4, Table 4.6.3.2. 

PERMIT ATTACHMENT N 
Page N-7 of 26 

01290 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
January 31 , 2012 

The Permittees shall submit to the Secretary the Semi-Annual VOC Monitoring Report specified 
2 in Permit Section 4.6.2.2 that also includes results from disposal room VOC monitoring. 

3 N-4 Sampling and Analysis Procedures 

4 This section describes the equipment and procedures that will be implemented during sample 
s collection and analysis activities for VOCs at WIPP. 

s N-4a Sampling Equipment 

The sampling equipment that will be used includes the following: 6-liter (L) stainless-steel 
a SUMMA® canisters. VOC canister samplers, treated stainless steel tubing, and a dual filter 
g housing. A discussion of each of these items is presented below. 

10 N-4a(1) SUMMA® Canisters 

11 Six-liter, stainless-steel canisters with SUMMA® passivated interior surfaces will be used to 
12 collect and store all ambient air and gas samples for VOC analyses collected as part of the 
13 monitoring processes. These canisters will be cleaned and certified prior to their use, in a 
14 manner similar to that described by Compendium Method T0-1 5. The canisters will be certified 
15 clean to below the required reporting limits for the VOC analytical method for the target VOCs 
16 (see Table N-2). The vacuum of certified clean samplers will be verified at the sampler upon 
17 initiation of a sample cycle. 

N-4a(2) Volatile Organic Compound Canister Samplers 

19 A conceptual diagram of a VOC sample collection unit is provided in Figure N-2. Such units will 
20 be used at monitoring Stations VOC-A and VOC-8 and at sampling locations for disposal room 
21 measurements. The sampling unit consists of a sample pump, flow controller, sample inlet, inlet 
22 filters in series to remove particulate matter, vacuum/pressure gauge, electronic timer, inlet 
23 purge vent, two sampling ports, and sufficient collection canisters so that any delays attributed 
24 to laboratory turnaround time and canister cleaning and certification will not result in canister 
2s shortages. Knowledge of sampler flow rates and duration of sampling will allow calculation of 
26 sample volume. The set point flow rate will be verified before and after sample collection from 
27 the mass flow indication. Prior to their initial use and annually thereafter, the sample collection 
2a units will be tested and certified to demonstrate that they are free of contamination above the 
29 reporting limits of the VOC analytical method (see Section N-5). Ultra-high purity humidified zero 
30 air will be pumped through the inlet line and sampling unit and collected in previously certified 
31 canisters as sampler blanks for analysis. The cleaning and certification procedure is derived 
32 from concepts contained in the EPA Compendium Method T0-15 (EPA, 1999). 

33 N-4a(3) Sample Tubing 

34 Treated stainless steel tubing is used as a sample path, from the desired sample point to the 
35 sample collection unit. This tubing is treated to prevent the inner walls from absorbing 
36 contaminants when they are pulled from the sample point to the sample collection unit. 
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Six-hour integrated samples will be collected on each sample day. Alternative sampling 
3 durations may be defined for experimental purposes. The VOC canister sampler at each 
4 location will sample ambient air on the same programmed schedule. The sample pump will be 
5 programmed to sample continuously over a six-hour period during the workday. The units will 
6 sample at a nominal flow rate of 33.3 actual milliliters per minute over a six-hour sample period. 
1 This schedule will yield a final sample volume of approximately 12 L. Flow rates and sampling 
8 duration may be modified as necessary for experimental purposes and to meet the data quality 
9 objectives. 

10 Sample flow will be checked each sample day using an in-line mass flow controller. The flow 
11 controllers are initially factory-calibrated and specify a typical accuracy of better than 10 percent 
12 full scale. Additionally, each air flow controller is calibrated at a manufacturer-specified 
13 frequency using a National Institute of Standards and Testing (NIST) primary flow standard. 

14 Upon initiation of waste disposal activities in Panel 1, samples will be collected twice each week 
15 (at Stations VOC-A and VOC-B). Samples collected at the panel locations should represent the 
16 same matrix type (i.e., elevated levels of salt aerosols). To verify the matrix similarity and 
11 assess field sampling precision, field duplicate samples will be collected (two canisters filled 
18 simultaneously by the same sampler) from each sampling station (Stations VOC-A and VOC-B) 
19 during the first sampling event and at an overall frequency of 5 percent thereafter (see 
20 Section N-Sa). 

21 Prior to collecting the active open disposal room and closed room samples, the sample lines are 
22 purged to ensure that the air collected is not air that has been stagnant in the tubing. This is 
23 important in regard to the disposal room sample particularly because of the long lengths of 
24 tubing associated with these samples. The repository samples do not require this action due to 
25 the short lengths of tubing required at these locations. 

26 N-4c Sample Management 

21 Field sampling data sheets will be used to document the sampler conditions under which each 
28 sample is collected. These data sheets have been developed specifically for VOC monitoring at 
29 the WIPP facility. The individuals assigned to collect the specific samples will be required to fill 
30 in all of the appropriate sample data and to maintain this record in sample logbooks. The 
31 program team leader will review these forms for each sampling event. 

32 All sample containers will be marked with identification at the time of collection of the sample. A 
33 Request-for-Analysis Form will be completed to identify the sample canister number(s), sample 
34 type and type of analysis requested. 

35 All samples will be maintained, and shipped if necessary, at ambient temperatures. Collected 
36 samples will be transported in appropriate containers. Prior to leaving the underground for 
37 analysis, sample containers may undergo radiological screening. No potentially contaminated 
38 samples or equipment will be transported to the surface. No samples will be accepted by the 
39 receiving laboratory personnel unless they are properly labeled and sealed to ensure a tamper 
40 free shipment. 
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An important component of the sampling program is a demonstration that collected samples 
were obtained from the locations stated and that they reached the laboratory without alteration. 

3 To satisfy this requirement, evidence of collection, shipment, laboratory receipt, and custody will 
4 be documented with a completed Chain-of-Custody Form. Chain-of-custody procedures will be 
5 followed closely, and additional requirements imposed by the laboratory for sample analysis will 
6 be included as necessary. 

1 Individuals collecting samples will be responsible for the initiation of custody procedures. The 
8 chain of custody will include documentation as to the canister certification, location of sampling 
s event, time, date, and individual handling the samples. Deviations from procedure will be 

10 considered variances. Variances must be preapproved by the program manager and recorded 
11 in the project files . Unintentional deviations, sampler malfunctions, and other problems are 
12 nonconformances. Nonconformances must be documented and recorded in the project files. All 
13 field logbooks/data sheets must be incorporated into WIPP's records management program. 

14 N-4d Sampler Maintenance 

15 Periodic maintenance for canister samplers and associated equipment will be performed during 
16 each cleaning cycle. This maintenance will include, but not be limited to, replacement of 
11 damaged or malfunctioning parts without compromising the integrity of the sampler, leak testing, 
18 and instrument calibration. Additionally, complete spare units will be maintained on-site to 
19 minimize downtime because of sampler malfunction. At a minimum, canister samplers will be 
20 certified for cleanliness initially and annually thereafter upon initial use, after any parts that are 

included in the sample flow path are replaced , or any time analytical results indicate potential 
contamination. All sample canisters will be certified prior to each usage. 

23 N-4e Analytical Procedures 

24 Analytical procedures used in the analysis of VOC samples from canisters are based on 
25 concepts contained in Compendium Method T0-15 (EPA, 1999) and in SW-846 Method 82608 
26 (EPA, 1996). 

21 Analysis of samples will be performed by a certified laboratory. Methods will be specified in 
28 procurement documents and will be selected to be consistent with Compendium Method T0-15 
29 (EPA, 1999) or EPA recommended procedures in SW-846 (EPA, 1996). Additional detail on 
30 analytical techniques and methods will be given in laboratory SOPs. 

31 The Permittees will establish the criteria for laboratory selection, including the stipulation that 
32 the laboratory follow the procedures specified in the appropriate Air Compendium or SW--846 
33 method and that the laboratory follow EPA protocols. The selected laboratory shall demonstrate, 
34 through laboratory SOPs, that it will follow appropriate EPA SW-846 requirements and the 
35 requirements specified by the EPA Air Compendium protocols. The laboratory shall also provide 
36 documentation to the Permittees describing the sensitivity of laboratory instrumentation. This 
37 documentation will be retained in the facility operating record and will be available for review 
38 upon request by NMED. 

39 The SOPs for the laboratory currently under contract will be maintained in the operating record 
40 by the Permittees. The Permittees will provide NMED with an initial set of applicable laboratory 
41 SOPs for information purposes, and provide NMED with any updated SOPs on an annual basis. 
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Data validation will be performed by the Permittees. Copies of the data validation report will be 
kept on file in the operating record for review upon request by NMED. 

3 N-5 Quality Assurance 

4 The QA activities for the VOC monitoring programs will be conducted in accordance with the 
5 documents: EPA Guidance for Quality Assurance Project Plans QAIG-5 (EPA, 2002) and the 
6 EPA Requirements for Preparing Quality Assurance Project Plans, QA/R-5 (EPA, 2001). The 

QA criteria for the VOC monitoring programs are listed in Table N-2. This section addresses the 
a methods to be used to evaluate the components of the measurement system and how this 
9 evaluation will be used to assess data quality. The QA limits for the sampling procedures and 

10 laboratory analysis shall be in accordance with the limits set forth in the specific EPA Method 
11 referenced in standard operating procedures employed by either the Permittees or the 
12 laboratory. The Permittees standard operating procedures will be in the facility Operating 
13 Record and available for review by NMED at anytime. The laboratory standard operating 
14 procedures will also be in the facility Operating Record and will be supplied to the NMED as 
15 indicated in Section N-4e. 

16 N-5a Quality Assurance Objectives for the Measurement of Precision, Accuracy, Sensitivity, 
17 and Completeness 

18 QA objectives for this plan will be defined in terms of the following data quality parameters. 

19 Precision. For the duration of this program, precision will be defined and evaluated by the RPD 
20 values calculated between field duplicate samples and between laboratory duplicate samples. 

21 

22 where: 

RP D = ( (A - B) ) * l 00 
(A+ 8)12 

A = Original sample result 

23 B = Duplicate sample result 

24 Accuracy. Analytical accuracy will be defined and evaluated through the use of analytical 
25 standards. Because recovery standards cannot reliably be added to the sampling stream, 

(N-2) 

26 overall system accuracy will be based on analytical instrument performance evaluation criteria. 
21 These criteria will include performance verification for instrument calibrations, laboratory control 
28 samples, sample surrogate recoveries (when required by method or laboratory SOPs), and 
29 sample internal standard areas. Use of the appropriate criteria as determined by the analytical 
30 method performed, will constitute the verification of accuracy for target analyte quantitation 
31 (i.e., quantitative accuracy) . Evaluation of standard ion abundance criteria for BFB will be used 
32 to evaluate the accuracy of the analytical system in the identification of targeted analytes, as 
33 well as the evaluation of unknown contaminants (i.e. , qualitative accuracy). 

34 Sensitivity. Sensitivity will be defined by the required MRLs for the program. Attainment of 
35 required MRLs will be verified by the performance of statistical method detection limit (MDL) 
36 studies in accordance with 40 Code of Federal Regulations§ 136. The MDL represents the 
37 minimum concentration that can be measured and reported with 99 percent confidence that the 
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analyte concentration is greater than zero. An MDL study will be performed by the program 
analytical laboratory prior to sampling and analysis, and annually thereafter. 

3 Completeness. Completeness will be defined as the percentage of the ratio of the number of 
4 valid sample results received (i.e., those which meet data quality objectives) versus the total 
s number of samples collected. Completeness may be affected, for example, by sample loss or 
6 destruction during shipping, by laboratory sample handling errors, or by rejection of analytical 
7 data during data validation. 

a N-5a( 1) Evaluation of Laboratory Precision 

9 Laboratory sample duplicates and blank spike/blank spike duplicates (BS/BSD) will be used to 
10 evaluate laboratory precision. QA objectives for laboratory precision are listed in Table N-2, and 
11 are based on precision criteria proposed by the EPA for canister sampling programs (EPA, 
12 1994). These values will be appropriate for the evaluation of samples with little or no matrix 
13 effects. Because of the potentially high level of salt-type aerosols in the WIPP underground 
14 environment, the analytical precision achieved for WIPP samples may vary with respect to the 
15 EPA criteria. RPDs for BS/BSD analyses will be tracked through the use of control charts. RPOs 
16 obtained for laboratory sample duplicates will be compared to those obtained for BS/BSDs to 
11 ascertain any sample matrix effects on analytical precision. BS/BSDs and laboratory sample 
18 duplicates will be analyzed at a frequency of 10 percent, or one per analytical lot, whichever is 
19 more frequent. 

N-5a(2) Evaluation of Field Precision 

21 Field duplicate samples will be collected at a frequency of 5 percent for both monitoring 
22 locations. The data quality objective for field precision is 35 percent for each set of duplicate 
23 samples. 

24 N-5a(3) Evaluation of Laboratory Accuracy 

25 Quantitative analytical accuracy will be evaluated through performance criteria on the basis of 
zs ( 1) relative response factors generated during instrument calibration, (2) analysis of laboratory 
27 control samples (LCS), and (3) recovery of internal standard compounds. The criteria for the 
2s initial calibration (5-point calibration) iss 30 percent relative standard deviation for target 
29 analytes. After the successful completion of the 5-point calibration, it is sufficient to analyze only 
30 a midpoint standard for every 24 hours of operation. The midpoint standard will pass a 30 
31 percent difference acceptance criterion for each target compound before sample analysis may 
32 begin. 

33 A blank spike or LCS is an internal QC sample generated by the analytical laboratory by spiking 
34 a standard air matrix (humid zero air) with a known amount of a certified reference gas. The 
35 reference gas will contain the target VOCs at known concentrations. Percent recoveries for the 
36 target VOCs will be calculated for each LCS relative to the reference concentrations. Objectives 
37 for percent recovery are listed in Table N-2, and are based on accuracy criteria proposed by the 
38 EPA for canister sampling programs (EPA, 1994). LCSs will be analyzed at a frequency of 10 
39 percent, or one per analytical lot, whichever is more frequent. 

40 Internal standards will be introduced into each sample analyzed, and will be monitored as a 
41 verification of stable instrument performance. In the absence of any unusual interferences, 
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areas should not change by more than 40 percent over a 24-hour period. Deviations larger than 
2 40 percent are an indication of a potential instrument malfunction. If an internal standard area in 
3 a given sample changes by more than 40 percent, the sample will be reanalyzed. If the 40 
4 percent criterion is not achieved during the reanalysis, the instrument will undergo a 
s performance check and the midpoint standard will be reanalyzed to verify proper operation. 
6 Response and recovery of internal standards will also be compared between samples, LCSs, 
7 and calibration standards to identify any matrix effects on analytical accuracy. 

a N-5a(4) Evaluation of Sensitivity 

9 The presence of aerosol salts in underground locations may affect the MDL of the samples 
10 collected in those areas. The intake manifold of the sampling systems will be protected 
11 sufficiently from the underground environment to minimize salt aerosol interference. 

12 The MDL for each of the nine target compounds will be evaluated by the analytical laboratories 
13 before sampling begins. The initial and annual MDL evaluation will be performed in accordance 
14 with 40 Code of Federal Regulations §136 and with EPN530-SW-90-021 , as revised and 
1s retitled , "Quality Assurance and Quality Control" (Chapter 1 of SW-846) (1996). 

16 N-5a(5) Completeness 

11 The expected completeness for this program is greater than or equal to 90 percent. Data 
18 completeness will be tracked monthly. 

19 N-Sb Sample Handling and Custody Procedures 

20 Sample packaging, shipping, and custody procedures are addressed in Section N-4c. 

21 N-Sc Calibration Procedures and Frequency 

22 Calibration procedures and frequencies for analytical instrumentation are listed in Section N-4e. 

23 N-Sd Data Reduction. Validation, and Reporting 

24 A dedicated logbook will be maintained by the operators. This logbook will contain 
2s documentation of all pertinent data for the sampling. Sample collection conditions, maintenance, 
26 and calibration activities will be included in this logbook. Additional data collected by other 
21 groups at WIPP, such as ventilation airflow, temperature, pressure, etc., will be obtained to 
28 document the sampling conditions. 

29 Data validation procedures will include at a minimum, a check of all field data forms and 
30 sampling logbooks will be checked for completeness and correctness. Sample custody and 
31 analysis records will be reviewed routinely by the QA officer and the laboratory supervisor. 

32 Electronic Data Deliverables (EDDs) are provided by the laboratory prior to receipt of hard copy 
33 data packages. EDDs will be evaluated within five calendar days of receipt to determine if VOC 
34 concentrations are at or above action levels in Table 4.6.3.2 for disposal room monitoring data 
35 or concentrations of concern in Table 4.6.2.3 for repository monitoring data. If the EDD indicates 
36 that VOC concentrations are at or above these action levels or concentrations, the hard copy 
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1 data package will be validated within five calendar days as opposed to the fourteen (14) 
2 calendar day time frame provided by Section N-3e(2). 

3 Data will be reported as specified in Section N-3(e) and Permit Part 4. 

4 Acceptable data for this VOC monitoring plan will meet stated precision and accuracy criteria. 
s The QA objectives for precision, accuracy, and completeness as shown in Table N-2 can be 
6 achieved when established methods of analyses are used as proposed in this plan and 

standard sample matrices are being assessed. 

8 N-5e Performance and System Audits 

g System audits will initially address start-up functions for each phase of the project. These audits 
10 will consist of on-site evaluation of materials and equipment, review of canister and sampler 
11 certification, review of laboratory qualification and operation and, at the request of the QA 
12 officer, an on-site audit of the laboratory facilities. The function of the system audit is to verify 
13 that the requirements in this plan have been met prior to initiating the program. System audits 
14 will be performed at or shortly after to the initiation of the VOC monitoring programs and on an 
1s annual basis thereafter. 

16 Performance audits will be accomplished as necessary through the evaluation of analytical QC 
17 data by performing periodic site audits throughout the duration of the project, and through the 
18 introduction of third-party audit cylinders (laboratory blinds) into the analytical sampling stream. 

Performance audits will also include a surveillance/review of data associated with canister and 
sampler certification , a project-specific technical audit of field operations, and a laboratory 
perfonmance audit. Field logs, logbooks, and data sheets will be reviewed weekly. Blind-audit 

22 canisters will be introduced once during the sampling period. Details concerning scheduling, 
23 personnel , and data quality evaluation are addressed in the QAPjP. 

24 N-Sf Preventive Maintenance 

25 Sampler maintenance is described briefly in Section N-4d Maintenance of analytical equipment 
26 will be addressed in the analytical SOP. 

27 N-5q Corrective Actions 

2s If the required completeness of valid data (95 percent) is not maintained, corrective action may 
29 be required. Corrective action for field sampling activities may include recertification and 
30 cleaning of samplers, reanalysis of samples, additional training of personnel , modification to 
31 field and laboratory procedures, and recalibration of test equipment. 

32 Laboratory corrective actions may be required to maintain data quality. The laboratory 
33 continuing calibration criteria indicate the relative response factor for the midpoint standard will 
34 be less than 30 percent different from the mean relative response factor for the initial calibration. 
35 Differences greater than 30 percent will require recalibration of the instrument before samples 
36 can be analyzed. If the internal standard areas in a sample change by more than 40 percent, 
37 the sample will be reanalyzed. If the 40 percent criterion is not achieved during the reanalysis, 
38 the instrument will undergo a performance check and the midpoint standard reanalyzed to verify 
39 proper operation. Deviations larger than 40 percent are an indication of potential instrument 
40 malfunction. 
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1 The laboratory results for samples, duplicate analyses, LCSs, and blanks should routinely be 
2 within the QC limits. If results exceed control limits, the reason for the nonconformances and 
3 appropriate corrective action must be identified and implemented. 

4 N-5h Records Management 

5 The VOC Monitoring Programs will require administration of record files (both laboratory and 
5 field data collection files) . The records control systems will provide adequate control and 
7 retention for program-related information. Records administration, including QA records, will be 
8 conducted in accordance with applicable DOE, MOC, and WIPP requirements. 

9 Unless otherwise specified, VOC monitoring plan records will be retained as lifetime records. 
10 Temporary and permanent storage of QA records will occur in facilities that prevent damage 
11 from temperature, fire , moisture, pressure, excessive light, and electromagnetic fields. Access 
12 to stored VOC Monitoring Program QA Records will be controlled and documented to prevent 
13 unauthorized use or alteration of completed records. 

14 Revisions to completed records (i.e., as a result of audits or data validation procedures) may be 
15 made only with the approval of the responsible program manager and in accordance with 
15 applicable QA procedures. Original and duplicate or backup records of project activities will be 
17 maintained at the WIPP site. Documentation will be available for inspection by internal and 
18 external auditors. 

19 N-6 Sampling and Analysis Procedures for Disposal Room VOC Monitoring in Filled Panels 

20 Disposal room VOC samples in filled panels will be collected using the subatmospheric 
21 pressure grab sampling technique described in Compendium Method T0-15 (EPA, 1999). This 
22 method uses an evacuated SUMMA® passivated canister (or equivalent) that is under vacuum 
23 (0.05 mm Hg) to draw the air sample from the sample lines into the canister. The sample lines 
24 will be purged prior to sampling to ensure that a representative sample is collected. The 
25 passivation of tubing and canisters used for VOC sampling effectively seals the inner walls and 
2s prevents compounds from being retained on the surfaces of the equipment. By the end of each 
21 sampling period, the canisters will be near atmospheric pressure. 

28 The analytical procedures for disposal room VOC monitoring in filled panels are the same as 
29 specified in Section N-4e. 

30 
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Target Analytes and Methods for Repository VOC (Station VOC-A and VOC-B) 
Monitoring and Disposal Room Monitoring 

Target Anatyte EPA Standard Analytical Method 

Carbon tetrachloride EPA T0-1s• 

Chlorobenzene 
EPA 8260Bb 

Chloroform 

1, 1-Dichloroethylene 

1 ,2-Dichloroethane 

Methylene chloride 

1. 1 ,2 .2 -Tetrachloroethane 

Toluene 

1,1, 1- Trichloroethane 

U.S. Environmental Protection Agency, 1999, Compendium of Methods for the Determination of Toxic Organic 
Compounds in Ambient Air- Second Edition, http://www.epa.gov/ttn/amtic/airtox.html 

U.S. Environmental Protection Agency, SW-846 Test Methods for Evaluation Solid Wastes, Chemical and 
Physical Methods, http://www.epa.gov/epaoswer/hazwaste/test/main.htm 
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'I Table N-2 
2 Quality Assurance Objectives for Accuracy, Precision, Sensitivity, and Completeness 

3 

Accuracy (Percent Precision (RPD) 
Compound 

Carbon tetrachloride 

Chlorobenzene 

Chloroform 

1, 1-Dichloroethylene 

1 ,2-Dichloroethane 

Methylene chloride 

1,1 ,2,2-Tetrachloroethane 

Toluene 

1, 1,1-Trichloroethane 

MRL method reporting limit 

RPD relative percent difference 

Recovery) Laboratory Field 

60 to 140 25 35 

60 to 140 25 35 

60 to 140 25 35 
-

60 to 140 25 35 

60 to 140 25 35 

60 to 140 25 35 

60 to 140 25 35 

60 to 140 25 35 

60 to 140 25 35 
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MRL(ppbv) (Percent) 

2 95 

2 95 

2 95 

5 95 

2 95 

5 95 

2 95 

5 95 

5 95 
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2 VOLATILE ORGANIC COMPOUND MONITORING PLAN 

3 N 1-1 Introduction 

4 This Permit Attachment describes the monitoring plan for hydrogen and methane generated in 
5 Underground Hazardous Waste Disposal Units (HWDUs) 3 through 8, also referred to as 

Panels 3 through 8. 

7 Monitoring for hydrogen and methane in Panels 3 through 8 until final panel closure, unless an 
8 explosion-isolation wall is installed, may be an effective way to gather data to establish realistic 
9 gas generation rates. This plan includes the monitoring design, a description of sampling and 

10 analysis procedures, quality assurance (QA) objectives, and reporting activities. 

11 N1-2 Parameters to be Analyzed and Monitoring Design 

12 The Permittees will monitor for hydrogen and methane in filled Panels 3 through 8 until final 
13 panel closure , unless an explosion-isolation wall is installed. A "filled panel" is an Underground 
14 HWDU that will no longer receive waste for emplacement. 

15 Monitoring of a filled panel will commence after installation of the following items in each filled 
16 panel : 

11 • substantial barriers 
18 • bulkheads 
19 • five additional monitoring locations. 

20 The substantial barriers serve to protect the waste from events such as ground movement or 
21 vehicle impacts. The substantial barrier will be constructed from available non-flammable 
22 materials such as mined salt (Figure N 1-1 ). 

23 The bulkheads (Figure N1 -2) serves to block ventilation at the intake and exhaust of the filled 
24 panel and prevent personnel access. The bulkhead is constructed as a typical WIPP bulkhead 
25 with no access doors or panels. The bulkhead will consist of a steel member frame covered with 
26 galvanized sheet metal, and will not allow personnel access. Flexible flashing will be used as a 
27 gasket to attach the steel frame to the salt, thereby providing an effective yet flexible blockage 
2a to ventilation air. Over time, it is possible that the bulkhead may be damaged by creep closure 
29 around it. If the damage is such as to indicate a possible loss of functionality, then the bulkhead 
30 will be repaired or an additional bulkhead will be constructed outside of the original one. 

31 The existing VOC monitoring lines as specified in Attachment N, Section N-3a(2}, "Sampling 
32 Locations for Disposal Room VOC Monitoring", will be used for sample collection in each 
33 disposal room for Panels 3 and 4. The sample lines and their construction are shown in Figure 
34 N1-3. In addition to the existing VOC monitoring lines, five more sampling locations will be used 
35 to monitor for hydrogen and methane. These additional locations include: 

36 • the intake of room 1 
37 • the waste side of the exhaust bulkhead, 
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• the accessible side of the exhaust bulkhead, 
• the waste side of the intake bulkhead, 

3 • the accessible side of the intake bulkhead. 

4 These additional sampling locations (Figure N1-4) will use a single inlet sampling point placed 
5 near the back (roof) of the panel access drifts. This will maximize the sampling efficiency for 
s these lighter compounds. 

N1-3 Sampling Frequency 

a Sampling frequency will vary depending upon the levels of hydrogen and methane that are 
s detected. 

10 • If monitored concentrations are at or below Action Level 1 as specified in Permit Part 
11 4, Table 4.6.5.3, monitoring will be conducted monthly. 

12 • If monitored concentrations exceed Action Level 1 as specified in Permit Part 4, Table 
13 4.6.5.3, monitoring will be conducted weekly in the affected filled panel. 

14 N 1-4 Sampling 

15 Samples for hydrogen and methane will be collected using subatmospheric pressure grab 
16 sampling as described in Environmental Protection Agency (EPA) Compendium Method T0-15 

(EPA, 1999). The T0-15 sampling method uses passivated stainless-steel sample canisters to 
collect integrated air samples at each sample location. Flow rates and sampling duration may 

19 be modified as necessary to meet data quality objectives. 

20 Sample lines shall be purged prior to sample collection. 

21 N 1-5 Sampling Equipment 

22 N1-5a SUMMA«> Canisters 

23 Stainless-steel canisters with passivated or equivalent interior surfaces will be used to collect 
24 and store gas samples for hydrogen and methane analyses collected as part of the monitoring 
25 processes. These canisters will be cleaned and certified prior to their use in a manner similar to 
26 that described by Compendium Method T0-15 (EPA, 1999). The vacuum of certified clean 
21 canisters will be verified upon initiation of a sample cycle. Sampling will be conducted using 
2s subatmospheric pressure grab sampling techniques as described in T0-15. 

29 N1-5b Sample Tubing 

30 Treated stainless steel tubing shall be used as a sample path and treatment shall prevent the 
31 inner walls from absorbing contaminants. 

32 Any loss of the ability to purge a sample line will be evaluated. The criteria used for evaluation 
33 are shown in Figure N 1-5. 

34 The Permittees will first suspect that a line is not useable when it is purged prior to sampling. If 
35 the line cannot be purged, then it will not be used for sampling unless the line is a bulkhead line 
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that can be easily replaced. Replacement of bulkhead lines will occur before the next scheduled 
sample. Non-bulkhead lines will be evaluated by first determining if adjacent sampling lines are 

3 working. If the answer is no, then the previous sample from the failed line will be examined. If 
4 the previous sample was between the first and second action levels, then the explosion-isolation 
s wall will be installed since without the ability to monitor it is unknown whether the area is 
6 approaching the second action level or decreasing. If the previous sample was below the first 
7 action level then continued sampling is acceptable without the lost sample. 

8 If an adjacent line is working, the prior concentrations measured in that line will be evaluated to 
g determine if it is statistically similar to the prior measurements from the lost line. If the prior 

10 sampling results are statistically similar, the lines can be grouped. Statistical similarity will be 
11 determined using the Student's "t" test to evaluate differences. 

12 The magnitude oft will be compared to the critical t value from SW-846, Table 9-2 (EPA, 1996), 
13 for this statistical test. 

14 If the lost line can be grouped with an adjacent line, no further action is necessary because the 
1s unmonitored area is considered to be represented by the adjacent areas. If the lost sample line 
16 cannot be grouped with an adjacent line, the previous concentration measurement will be 
17 compared to the Action Levels. If the concentration is below Action Level1 , monitoring will 
18 continue. If the concentration is between Action Level 1 and Action Level 2, the explosion-
19 isolation wall will be installed in the panel. 

20 N 1-6 Sample Management 

21 Sample containers shall be sealed and uniquely marked at the time of collection of the sample. 
22 A Request-for-Analysis Form shall be completed to identify the sample canister number(s), 
23 sample type, and type of analysis requested. 

24 N 1-7 Analytical Procedures 

25 The samples will be analyzed using gas chromatography equipped with the appropriate detector 
26 under an established QA/quality control (QC) program. Analysis of samples shall be performed 
21 by a laboratory that the Permittees select and approve through established QA processes. 

2s N1 -8 Data Evaluation and Notifications 

29 Analytical data from sampling events will be evaluated to determine whether the sample 
30 concentrations of flammable gases exceed the Action Levels. 

31 If any Action Level is exceeded, notification will be made to NMED and the notification posted to 
32 the WIPP web page and accessed through the email notification system within seven calendar 
33 days of obtaining validated analytical data. 

34 If any sampling line Joss occurs, notification will be made to NMED and the notification posted to 
35 the WIPP web page and accessed through the email notification system within seven calendar 
36 days of learning of a sampling line loss. After the evaluation of the impact of sampling line Joss 
37 as shown in Figure N1-5, notification will be made to NMED and the notification posted to the 
38 WIPP web page and accessed through the email notification system within seven calendar days 
39 of completing the sampling line loss evaluation. 
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SliSi\ NA MARTINE/. 
C.iovcrnor 

JOliN A. SANCIII.:Z 
l .iculcnanl. Governor 

January 31,2012 

Jill TEHtO 
NEW MEXICO - U 

ENVIRONMENT DEPARTMENT 

Hazardous Waste Bureau 

2905 Rodeo Park [)rive East, Building I 
Santa Fe, New Mexico 87505-6303 

Phone (505) 476-6000 Fax (505) 476-6030 
WWW.IInlt!IIVSfllte.llm.U.\' 

RE: SPECIFIC RESPONSE TO COMMENTS, CLASS 2 MODIFICATION REQUEST 

WIPP HAZARDOUS WASTE F ACILlTY PERMIT 

EPA I.D. NUMBER NM4890 139088 

Dear Commenter: 

DAVE MARTIN 
Secretary 

13UTCII TONGA TJ: 
Deputy Se~.:rclary 

On January 31, 2012, the New Mexico Environment Department (NMED) took final 
administrative action on a Class 2 permit modification request (PMR) to the Waste Isolation 
Pilot Plant (WIPP) Hazardous Waste Facility Permit. The Department of Energy Carlsbad Field 
Office and Washington TRU Solutions LLC (the Permittees) submitted this PMR to the 
Hazardous Waste Bureau on October 3, 2011 seeking to update ventilation language, to add the 
use of shielded containers, and revise the groundwater detection monitoring plan. 

NMED approved the ventilation modifications and groundwater modifications of this PMR with 
changes and for the reasons specified in the attached response to comments. NMED denied the 
shielded container portion of the PMR. NMED was unable to approve the shielded container 
modification "with changes" as allowed under 20.4.1.900 NMAC (incorporating 40 CFR 
§270.42(b)(6)(i)(A)) because none of the commenters, including the Permittees, proposed 
sufficiently detailed changes to rectify the technical inadequacies identified. Furthermore, 
NMED was unable to reclassify this modification request to follow the procedures for Class 3 
modifications specified in 20.4.1.900 NMAC (incorporating 40 CFR §270.42(b)(6)(i)(C)) 
because the request was not approvable as submitted. 

This Class 2 PMR was evaluated and processed in accordance with the requirements specified in 
20.4.1.900 NMAC (incorporating 40 CFR §270.42(b )). It was subject to a 60-day public 
comment period running from October 7, 2011 through December 5, 2011, during which NMED 
received written specific comments from eighty individuals and organizations. You are receiving 
this mailing because you provided public comment on this modification. The enclosed 
attachment incorporates NMED's specific response to all comments. Further information on this 
administrative action may be found on the NMED WIPP Information Page at 
<http:/ /www.nmenv.state.nm. us/wipp/>. 
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• 
NMED appreciates your participation by submitting comments on these permit modification 
requests. Please contact Trais Kliphuis at (505) 476-6051 or via e-mail at 
<trais.kliphuis@state.nm.us> if you have further questions or need additional information. 

Sincerely, 

j ·x ·"\_ ~- L - ~ 

E. Kieling 
Acting Bureau Chief 
Hazardous Waste Bureau 

Attachment 

cc: Trais Kliphuis, HWB 
Laurie King, EPA Region 6 
Edward Ziemianski, DOE/CBFO 
M. Farok Sharif, Washington TRU Solutions LLC 

: 01326 



s 
~ 

(J 
tqJ 
... J 

1-2 

1-3 

1-4 

Topic Area 

Class2 PMR 
Update 
Ventilation 
Language 

Class 2 PMR 
Update 
Ventilation 
Language 

Response to Comments Received By NMED the WIPP Class 2 Permit Modification Request 

Comment Summary Response 

SRIC's primary concern is that adequate ventilation always be maintained in the Underground I See response to comment 7. 
Hazardous Waste Disposal Units (HWDUs). Tile concern is reinforced by the measured levels 

volatile organic compounds (VOCs) in the Underground HWDUs during the past three 
which have exposed workers to higher levels of carbon tetrachloride than were 

lcontemolated when the permit was Issued in 1999 SRIC's concerns about the request and the 
Authorization are that they could allow instances in which adequate ventilation is 

not maintained and that any such instances would not be reported to NMED. SRIC also 
believes that changes in permit language need to be carefully crafted so as not to be 

or inconsistent with other provisions of the Permit. Further. based on the discussion 
pre-submittal meeting on August 30, 2011 and the infonmation in the request, SRIC 

that there are few situations in which the existing permit language is not appropriate. 
any modifications to the Permit regarding ventilation should be minimal and necessary 

result in workers being allowed to emplace CH or RH waste in rooms when ventilation 
than 35.000 scfm. 

Regarding the proposed new definition is Part 1.5.19 Filled Room, SRIC agrees with the 
language of the November 18 comments, not the proposed language in the request. The 
language in the comment is consistent with that of Part 1.5.16 Filled PaneL Thus, the Permit 

state: 
Filled Room 

Room' means a room in an Underground Halardous Waste Disposal Unit as specified 
in Permit Part 4 that will no longer receive waste for emplacement. 

In the November 18 comments. the permittees also propose a new Part 1.5.20 Active Disposal 
Room that was not included in the request. SRIC believes that the practice of significantly 
revising a request with new language is undesireable for at least two reasons. First. it indicates 
that the request was not complete and accurate, which it must be. An incomplete request is 

for denial by NMED, pursuant to 20.NMAC 4.1.900 (incorporating 40 CFR 
270.42(b){7){i)). Second, the permittees' comments on requests are not widely disseminated 
by the permittees, so they are not available to the general public that could comment on the 
request. In this particular instance, SRIC asKed for and received the permittees· comments 
from NMED, so we can comment on the proposed change. $RIC also recognizes that if public 

I comment or other factors result in the permittees recognizing the need to revise the request, 
penmittees may comment on their own request. In the future, SRIC requests that the 

oermittees post their comments on modification requests in the Information Repository on the 
Page http://www.wipp.energy.gov. Such public dissemination would allow 

intere~t .. rt persons to be aware of such comments. 

SRIC does not agree with all of the language of proposed Part 1.5.20 Active Disposal Room. 
Specifically, the word •oJsposal" is unnecessary and not consistent with other language in the 
Permit. For example, Permit Part 4.4.1. Room-Based Limits specifies that an •open room· is 

"The request proposes new language in Part 4.5.3.2. Ventilation with the language of 
·which the permittees do not propose to change in their comments. Thus, the 

lr.nmment and the request are inconsistent. Moreover, SRIC is not convinced that a further 
ilion of 'active room• is necessary and urges that NMED not include such a new 

provision. If NMED decides to incorporate a new definition, SRIC would support: 
1.5.20. Active Room 

Room· means a room In an Underground Hazardous Waste Disposal Unit as specified 
Penmit Part 4 that contains emplaced TRU waste and is not a filled room. 

Page 1 of 4 

noted. 

Change incorporated. A definition for "Active Disposal Room" is warranted because it 
makes the Permit more clear and easy to interpret. NMED agrees that the term 
"Disposal" is not necessary or consistent with other sections of the Permit Modification 
Request (PMR) or the Permit. NMED also notes that other sections of the Permit use the 
phrases "open (active) room," "active disposal room," "active open room," and "active 

disposal room." NMED interprets all of these to meet the definition of "Active 
incorporated into Permit Part 1. Seclion 1.5.20, and the Permittees should submit a 

1 PMR to revise these sections to be consistent with this definition . 

A 

No 

Yes 

No 

Yes 
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Response to Comments Received By NME e WIPP Class 2 Permit Modification Request 

Comment Summary 

Regarding the specific proposed change to Part 4.5.3.2 in the request, 
following language: 

.3.2. Ventilation 
Permittees shall maintain a minimum running annual average mine ventilation exhaust 
of 260.000 standard ft3/min and a minimum ventilation rate of 35,000 standard ft3/min 

workers are present in an active room adjacent to a filled room or in Room 7 of any 
. as specified in Permit Attachment A2. Section A2-2a(3), "Subsurface Structures 

Jnderground Ventilation System Description)" and as required by 20.4.1.500 NMAC 
ltinrnrnnr,.tinn 40 CFR 264.601 (c)). 

seek to clarify that the language proposed in 
ventilation rates for any active disposal room that is receiving CH TRU waste c;nd 
disposal room that is adjacent to a filled room only. Ventilation rates for other rooms 

RH TRU waste disposal rooms not adjacent to a filled room) are not subject to the 
venti la tion rates. However. such rooms are subject to the general 

in the Permit that invoke the ventilation standards of the Mine Health and Safety 
istration (MSHA}. This is protective of human health because the MSHA requirements 

based on the amount of air needed to accommodate the types and quantity of equipment 
is operating in an area of a mine. Furthermore. RH TRU active disposal rooms are only 

subject to negligible quantities of hazardous emissions from containers of emplaced waste. An 
analysis demonstrating that these emissions are negligible was included as Supplement 3 to 
the 2002 RH TRU Waste Permit Modification Request. 

Response 

NMED used the following language so as not to remove the 
for the active RH rooms when workers are present but make language 

1.-.nneidont throughout permit. "4.5.3.2. Ventilation -The Permittees shall maintain a 
running annual average mine ventilation exhaust rate of 260,000 standard 

and a minimum active room ventilation rate of 35,000 standard f\3/min in each 
room where waste disposal is taking place and when workers are present in the 
as specified in Permit Attachment A2, Section A2-2c;(3) "Subsurface Structures 

(Underground Ventilation System Description)" and as required by 20.4.1.500 NMAC 
(incorporating 40 CFR §264.601 (c)) ." 

waste in RH 

NMED determined that removal of the ventillation requirement did not meet the Class 2 
PMR category specifically, Item A.4.b of Appendix 1 or 40 CFR 270.42 (Incorporated by 
20.4.1. 900 NMAC). In order to qualify under this category, the changes must relate to 
monitoring, reporting, sampling or maintenance. Also, see response to comment 5. 

Permittees wish to include a definition for an Active Disposal Room. !See response to comment 4. 
1.5.20 Active Disposal Room 
"Active Disposal Room" means a room in an Underground Hazardous Waste Disposal Unit as 
specified in Permit Part 4 that contains emplaced TRU waste and is not a filled room. 

Revised Table L-5 Page B-68 to correct table values so they match the values in the figures. I Change incorporated. 
Some editorial changes. such as rounding of numbers, were also made. 

Editorial correction to delete the word "Suggested" from the title of Table L-6 in the Table of 
Contents. PMR page B-12. as it is not in the title of the associated table. 

change to Figure L-5.Culebra Freshwater-Head Potentiometric Surface. to add a 
nd item to identi fy the green dots on the potentiometric map as observation wells. 

Page 2 of 4 

Change incorporated. 

incorporated . 

NMED has decided to incorporate the original Figure L-5 that was included in the 
September Class 2 PMR submittal. The contour lines in the revised figure that was 
submitted with the November public comment from the Permittees were not as clear as 
in the original. The dots in the lncorperated figure are labeled with the name of the 
observation well that thev are referrina to. 
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Response to Comments Received By NMED. e WIPP Class 2 Permit Modification Request 

Comment Summary Response 

Editorial change to delete the acronym 
Monitoring Well Locations. 

is controversy over direction of groundwater 
southwest of the site should not be abandoned. 

of Figure L-6, Detection Change incorporated. 

at WIPP; detection wells to the west I Comment noted. There are six Detection Monitoring Wells 1n the WIPP Groundwater 
Monitoring Program, WQSP 1 through WQSP 6. WQSP 1. 2. and 3 are located dtrectly 
up gradient or north of the WIPP shaft and WQSP 4. 5. and 6 are located down gradient 
or south of the WIPP shaft. Wells WQSP 4, 5. and 6 are situated to detect a release of 

constituents. There are no plans to abandon any of the six Detectton Monitoring 
Wells and the Permittees will continue to maintain them as required in Permit sect1on 
5.3.1 and 5 .3.2. The Permittees are only reporting on down gradient wells because they 
are the only ones that can trigger acttons leading to compliance monitoring The 
compliance point is defined in 20.4 .1.500 NMAC (incorporating 40 CFR 246 95) as the 
vertical plane immediately down gradient of the hazardous waste management um! 
areas. Conceptual models and the Annual Culebra Groundwater Report will demonstrate 
groundwater flow rate and direction. Evaluations will be made io check if groundwater 
flow continues to be in the direction of these down gradient wells. Data wil! also be 

'Annual Culebra Groundwater Report' should be available to the public and should include Annual Culebra Groundwater Report will be available to the public. The Permittees 
be required to submit this annual report by November 30 of each year. The report wil l 

include information concerning individual Culebra monitoring wells. Monitoring data for 
the other water-bearing units will continue to be available to the public in the Department 
of Energy's Annual Site Environmental Report. 

information concerning individual wells. 

Phillips claim a !Comment noted. The Culebra Member is currently used to determine compliance with 
groundwater monitoring in the WIPP Permit. Published studies have shown a connection 
betv•Jeen the Magenta and Culebra approximately 6 miles west of the WIPP Site near 
Nash Draw. Groundwater monitoring has demonstrated a general north to south in 
groundwater flow at the WIPP Site therefore there is no pathway for water to travel to the 
area to the west where there is a Magenta/Culebra connection. The Culebra formatton 
has the lowest head making it the most likely hydrologic pathway and should continue to 

Changing Analytical methods merits a permit modification. Without methods approved of by 
NMED and the public, results will not be easily accepted by the public. 

2, pa 1 states that there has been 'no significant change in the nature of the Culebra Comment noted. This PMR seeks to include enhanced interpretation of the 
even though the inexplicable rise and fall of Culebra well heads was a major issue, water levels in the form of annotated hydrographs and trend analysis in the semi-annual 

by hydrologists and extensively commented upon by the public during the last EPA re- groundwater report. This enhanced interpretation will include identification and 
certification. discussion of rises and falls of well head levels and thereby provide greater 

understanding of unique phenomena. 
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Topic Area 

Class 2 PMR
Groundwater 
Detection 
Monitoring 
Program 

Response to Comments Received By NMEO" WIPP Class 2 Permit Modification Request 

Comment Summary 

IC recognizes that the Groundwater Detection Monitoring Program 
address concerns about the program and that NMED approved the Groundwater Permit 
Modification Work Plan on August 5. 2011. 
SRIC requests that the typographical error in the caption of Figure L-2 be corrected, as 

L-2- WIPP Facility Boundaries Showing 16-square-Mile Land Withdrawal Boundary 
on page 16 of the request correctly states that the Land Withdrawal Area (LWA) is 16 
miles. The List of Figures on page B-12 has the correct title . Section L-1 of the request. 

B-16. correctly states that the LWA is 16 square miles. Existing Permit Figure L-2 caption 
uare-miles, so the proposed caption in the request is clearly an erroneous 

I tvnnnr,nhir"l error that NMED should correct. 

Plan. Page B-31 . Line 34 . Insert. "or three well bore volumes, whichever occurs first," after 
" ... parameters stabilize ... " Either stabilization of field parameters or collection of three well 
bore volumes attains the sample quality required for laboratory analysis. This change makes 
this language consistent with the proposed text in Section L-4c(2)(ii). 

correction. PMR Item 3, Revise the WIPP Groundwater Detection Monitoring Program !Change 
Plan. Page B-53. Lines 14 and 17. In line 14 move the "and" to be in front of "temperature" and 
delete the comma immediately after temperature. In Line 17 delete the text "and SC to 10 
millivolts (mV) ." The correct SC units are included earlier in the sentence and not needed here . 
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2905 Rodeo }>ark Drive East, Building J 

Santa Fe, New Mexico 87505-6303 
Phone (505) 476-6000 Fax (505) 476-6030 

www.nmelfv .. ftate.nm.ll.'> 

C ERTIFIED MAIL- RETURN RECEIPT REQUESTED 

M. Farok Sharif 

DAVE MARTIN 
Secretary 

BUTCH TONGA TE 
Deputy Secretary 

Edward Ziemianski, Acting Manager 
Carlsbad Field Office 
Depatiment of Energy 

Washington TRU Solutions LLC 
P. 0. Box 2078 

P. 0. Box 3090 Carlsbad, New Mexico 88221-5608 
Carlsbad, New Mexico 88221-3090 

RE: CORRECTION OF TYPOGRAPlUC ERRORS FOR CLASS 2 MODIFICATION REQUEST ISSUED 

JANUARY 31,2012, WIPP HAZARDOUS WASTE FACILITY PERMIT 

EPA J.D. NUMBER NM4890139088 

Dear Messrs. Ziemianski and Sharif: 

On January 31, 2012 the New Mexico Environment Depmtment (NMED) issued a final decision 
the Class 2 permit modification. NMED has since been notified and has identified several non
substantive typographical errors to the modified permit. 

Enclosed are the revised pages of the modified permit in redline-strikeout to help identify the 
conections. Enclosed is an electronic version in CD format of the conected permit. An 
electronic version of the corrected permit has also been posted for the public on the 
Department's WIPP Information Page at http://www.nmenv.sta.te.nm.us/wipp/download.html 
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Please contact Trais Kliphuis at (505) 476-6051 or via e-mail at trais.kliphuis(W.state.nm.us 
if you have questions or need additional information. 

Sincerely. 

~li: r· 
Acting Chief 
Hazardous Waste Bureau 

Enclosures: 
Redline/strikeout pages showing conections 
Electronic version of corrected pe1mit dated January 31 , 2 0 12 

cc: C. de Saillan, NMED OGC 
Trais Kliphuis, HWB 
Don Hancock, SRIC 
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PART 1 ·GENERAL PERMIT CONDITIONS 

1.1. AUTHORITY 

Waste Jsola!inn l'ilo! Plant 
Hazardous Wuslc l'crmil 

Aflnl 1-+-.J~H · I I!!JJihliJ~ . .l! 211 I;! 

This Permit is issued pursuant to the authority of the Secretary of the New Mexico Environment 
Department (Secretary) under the New Mexico Hazardous Waste Act (HWA), NMSA 1978, §§74-
4-1 through 74-4- I 4, in accordance with the New Mexico Hazardous Waste Management 
Regulations (HWMR), 20.4.1 NMAC. 

Pursuant to the Resource Conservation and Recovery Act (RCRA), 42 U.S.C. §§6901 to 6992k, 
and 40 CFR Part 271 and Part 272 Subpart GG, the State of New Mexico, through the Secretary, is 
authorized to administer and enforce the state hazardous waste management program under the 
HW A in lieu of the federal program. 

This Permit contains terms and conditions that the Secretary has determined are necessary to protect 
human health and the environment, pursuant to 20.4.1.900 NMAC (incorporating 40 CFR 
§270.32(b)(2)). 

Any violation of a condition in this Permit may subject the Permittees or their officers, employees, 
successors, and assigns to: 

1) A compliance order under §74-4-10 of the HWA or §3008(a) ofRCRA (42 U.S.C. 
§6928(a)); 

2) An injunction under §74-4-10 of the HWA or §3008(a) of RCRA (42 U.S .C. §6928(a)), 
or §7002(a) of RCRA (42 U.S.C. §6972(a)); 

3) Civil penalties under §§74-4-10 and 74-4-10.1 of the HWA or §§3008(a) and (g) of 
RCRA (42 U.S.C. §§6928(a) and (g)), or §7002(a) ofRCRA (42 U.S.C. §6972(a)) ; 

4) Criminal penalties under §74-4-11 of the HWA or §§3008(d), (e), and (f) ofRCRA (42 
U.S.C. §§6928(d), (e), and (f)); or 

5) Some combination of the fmegoing. 

The list of authmities in this paragraph is not exhaustive and the Secretary reserves the right to take 
any action authorized by law to enforce the requirements of this Pennit. 

1.2. EFFECT OF PERMIT 

The Secretary issues this Permit to the United States Department of Energy (DOE), the owner and 
co-operator of the Waste Isolation Pilot Plant (WIPP) (EPA l.D. Number NM4890139088), and 
Washington TRU Solutions LLC, Management and Operating Contractor (MOC), the co-operator 
of WIPP. This Permit authorizes DOE and MOC (the Permittees) to manage, store, and dispose 
contact-handled (CH) and remote-handled (RH) transuranic (TRU) mixed waste at WIPP, and 
establishes the general and specific standards for these activities, pursuant to the HW A and HWMR. 

PERMIT PART 1 
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Prior to disposal ofTRU mixed waste in a newly constructed Underground HWDU, the 
Permittees shall comply with the certification requirements specified in Pennit Section 
1.5.1 J. 

4.5.3. Repository Operation 

4.5.3 .1. Underground Traffic Flow 

The Permittees shall restrict and separate the ventilation and traffic flow 
areas in the underground TRU mixed waste handling and disposal areas 
from the ventilation and traffic flow areas for mining and construction 
equipment, except that during waste transport in W -30, ventilation need 
not be separated north of S-1600. 

The Permittees shall designate routes for the traffic flow of TRU mixed 
waste handling equipment and construction equipment as required by 
Permit Attachment A4 (Traffic Patterns), Section A4-4, "Underground 
Traffic." These routes will be recorded on a mine map that is posted in a 
location where persons entering the underground can read it. Whenever 
the routes are changed, the map will be updated. Maps will be available in 
facility files until facility closure. 

4.5.3.2. Ventilation 

The Permittees shall maintain a minimum running annual average mine 
ventilation exhaust rate of 260,000 standard te /min and a minimum 
active room ventilation rate of 35,000 standard ft3/min in each active 
room where waste disposal is taking place and workers are present in the 
room,_as specified in Permit Attachment A2, Section A2-2a(3), 
"Subsurface Structures (Underground Ventilation System Description)" 
and as required by 20.4.1.500 NMAC (incorporating 40 CFR 
§264.60l(c)). 

4.5.3.3. Ventilation Baniers 

The Permittees shall construct ventilation barricades in active 
Underground HWDUs to restrict the flow of mine ventilation air through 
full disposal rooms, as specified in Permit Attachment A2. Section A2-
2a(3), "Subsurface Structtu·es (Underground Ventilation System 
Description)" and as required by 2{).4.1.500 NMAC (incorporating 40 
CFR §264.60l(c)). 

4.6. MAINTENANCE AND MONITORING REQUIREMENTS 

The Permittees shall maintain and monitor the Underground HWDUs as specified by the following 
conditions and as required by 20.4.1 .500 NMAC (incorporating 40 CFR §§264.601 and 264.602): 

PERMIT PART 4 
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4.6.4. Mine Ventilation Rate Monitoring 

4.6.4.1. Implementation of Mine Ventilation Rate Monitoring Plan 

4.6.4.2. 

The Permittees shall implement the Mine Ventilation Rate Monitoring 
Plan specified in Pennit Attachment 0 (WIPP Mine Ventilation Rate 
Monitoring Plan) until the certified closure of all Underground HWDUs 
and as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.602 
and §264.601 (c)). 

Reporting Requirements 

The Permittees shall report to the Secretary annually in October the 
results of the data and analysis of the Mine Ventilation Rate Monitoring 
Plan. 

4.6.4.3. Notification Requirements 

The Permittees shall calculate the running annual average mine 
ventilation exhaust rate on a monthly basis. In addition, the Permittees 
shall evaluate compliance with the minimum active room ventilation rate 
specified in Permit Section 4.5.3.2 on a monthly basis. The Permittees 
shall report to the Secretary in the annual report specified in Permit 
Section 4 . 6.~.2 whenever the evaluation of the mine ventilation 
monitoring program data identifies that the ventilation rates specified in 
the Permit Section 4.5 .3.2 have not been achieved. 

4.6.5. Hydrogen and Methane Monitoring 

4 .6.5.1. Implementation of Hydrogen and Methane Monitoring 

The Permittees shall implement the Hydrogen and Methane Monitoring 
Plan specified in Permit Attachment N 1 (Hydrogen and Methane 
Monitoring Plan). 

4.6.5 .2. Reporting Requirements 

The Pennittees shall report to the Secretary semi-annually in April and 
October the data and analysis of the Hydrogen and Methane Monitoring 
Plan. 

4.6.5.3. Notification Requirements 

The Permittees shall notify the Secretary in writing, within seven calendar 
days of obtaining validated analytical results, whenever the concentration 
of hydrogen or methane in a filled panel exceeds the action levels 
specified in Table 4.6.5.3 below. 

PERMITPART4 
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quality at. each DMW specified in Table 5.3.1 to the background groundwater quality 
determined pursuant to Permit Section 5.6, in compliance with the statistical procedures 
specified in Permit Section 5.9,1, and as required by 20.4.1.500 NMAC (incorporating 40 
CFR §264.98(1-)). 

5.9.4. Data Evaluation Timeframe 

The Permittees shall perform the data evaluations specified in Permit Section 5.9.3 within 
120 calendar days after completion of DMP sampling, as required by 20.4.1 .500 NMAC 
(incorporating 40 CFR §264.98(f)(2)). 

5.10. RECORDKEEPING AND REPORTING 

5.1 0.1. Operating Record Requirements 

The Permittees shall enter all DMP monitoring, testing, and analytical data in the operating 
record as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.73(b)(6)). The 
Permittees shall enter these data, as measured and in a form appropriate for the 
determination of statistically significant evidence of contamination, into the operating record 
as specified in Permit Section 5.9.1 and as required by 20.4.1.500 NMAC (incorporating 40 
CFR §264.98(c)). 

5.10.2. Submittal ofResults 

5.10.2.1. Data Evaluation Results 

The Permittees shall submit to the Secretary the analytical results 
required by Permit Sections 5.5.1 and 5.9.2, and the results ofthe 
statistical analyses required by Permit Section 5.9.3, in the Annual 
Culebra Groundwater Report by November 30 of each year as required by 
20.4.1.500 NMAC (incorporating 40 CFR §264.970)). 

Analytical results of a sampling round may be included in the report 
specified in Permit Section 5.10 .2 .3 if publication of the report coincides 
with the 120 calendar day report submittal schedule. 

5.10.2.2. Groundwater Surface Elevation Results 

The Permittees shall submit to the Secretary groundwater surface 
elevation data specified in Permit Section 5.7. This submittal shall 
include both groundwater surface elevations calculated from field 
measurements and fresh-water head elevations calculated as specified in 
Permit Attachment L, Section L-4c(l). Water level data shall be 
submitteEi-reported semiannually by- May 31 and November 30'+-vithin 30 
eatet1dar davs afteHlata are collected. The November water level data 
report shall be combined with the Annual Culebra Groundwater Report 

PERMIT PART 5 
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specified in Permit Part 5.1 0.2.3.Wt:t-I:~F- te-ve-1-tla~a-s-lta+l-1'1~-su~''l-riHet:l 
..,..1-j.t]T~~a-HeF-daH:l-itre-eH-ltee-~e~l-: 

5.1 0.2.3. Groundwater Flow and Radionuclide Sampling Results 

The Permittees shall submit to the Secretary an evaluation of the g-re~tAti
VI'it1:eJ'groundwater flow data (to include annotated hydrographs) specified 
in Pennit Section 5.8 fl+l~l-l-he-Fe&l:t-H~· or rauioAtl&l-i-EJ.e.-5.f2e&~~i-e-&l'!fl.J-y&i-s-E.-rf 
t;ffit:lflEI.wa.~F&-Sffirr-ru~ri-EH'l-1-the-l+M-Ws-in the Annual Culebra 
Groundwater &i-te-{;11-V-f.Fe-HffH*rffiJ....Report hy--f)~oo~r--1--by November 30 
of each calendar year. 

The Penffiuees shall sul:tm-i-t--te-t-he Seeretary an evaluation e-H-A-e 
g-ffiUflElwat-ef-n 0¥.' dala spee-i-HeEI-i-A-P-ef.H-ri-W.;e€-1:-i-e-n il and-~e-Fe-&ul+s-o-f 
faGtet"H:te-1-i-Ele-spee-i-fte-a-na-~f..g-FoHflt:i-walers sumpl-e&+Fe-m-~[-).MW-s 

i-1-1-the Annual Site Enviro!'H'AeA-t-af-Repe-Fl-1:1-y-Qeltrbef.-+...e-l=-each calffida-F 
yea-F:-

5.1 0.3. Determination of Contamination 

If the Permittees determine, pursuant to Pennit Section 5.9 and 20.4.1.500 NMAC 
(incorporating 40 CFR §264.98(g)), that there is statistically significant evidence of 
contamination for any hazardous constituent specified in Table 5.4.b, the Permittees shall 
comply with the following: 

5.1 0.3 .1. Notification 

The Petmittees shall notify the Secretary in writing within seven calendar 
days, indicating what hazardous constituents have shown statistically 
significant evidence of contamination, as required by 20.4.1.500 NMAC 
(incorporating 40 CFR §264.98(g)(l)). 

5.10.3.2. Appendix IX Sampling 

The Permittees shall immediately, but no later than one mont~ sample 
the groundwater in all DMW s specified in Table 5.3 .1 for which there 
was statistically significant evidence of contamination. The remaining 
DMWs shall be sampled within two months after statistically significant 
evidence of contamination is found in any DMW. All DMWs shall be 
sampled to determine the concentration of all substances identified in 
20.4.1.500 NMAC (incorporating 40 CFR §264 Appendix IX), as 
required by 20.4.1.500 NMAC (incorporating 40 CFR §264.98(g)(2)). 

5.10.3.3. Verification Sampling 

As specified by 20.4.1.500 NMAC (incorporating 40 CFR 
§264.98(g)(3)), for any substances found in the initial analysis pursuant to 

PERMIT PART 5 
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power is returned. As specified in Part 2, all waste handling equipment will"fail safe," meaning 

2 that it will retain its load during a power outage. 

3 Underground Ventilation Normal Mode Redundancy 

4 The underground ventilation system has been provided redundancy in normal ventilation mode 
5 by the addition of a third main fan . Ductwork leading to that new fan ties into the existing main 
6 exhaust duct. 

7 Electrical System 

8 The WIPP facility uses electrical power (utility power) supplied by the regional electric utility 
9 company. If there is a loss of utility power, TRU mixed waste handling and related operations 

10 will cease. 

11 Backup, alternating current power will be provided on site by two 1,1 GO-kilowatt diesel 
12 generators. These units provide 480-volt power with a high degree of reliability. Each of the 
13 diesel generators can carry predetermined equipment loads while maintaining additional power 
14 reserves. Predetermined loads include lighting and ventilation for underground facilities, lighting 
15 and ventilation for the TRU mixed waste handling areas, and the Air Intake Shaft hoist. The 
16 diesel generator can be brought on line within 30 minutes either manually or from the control 
17 panel in the Central Monitoring Room (CMR). 

18 Uninterruptible power supply (UPS) units are also on line providing power to predetermined 
19 monitoring systems. These systems ensure that the power to the radiation detection system for 
20 airborne contamination, the local processing units, the computer room, and the CMR will always 
21 be available, even during the interval between the loss of off-site power and initiation of backup 
22 diesel generator power. 

23 A2-2a(4) RH TRU Mixed Waste Handling Equipment 

24 The following are the major pieces of equipment used to manage RH TRU mixed waste in the 
25 geologic repository. A summary of equipment capacities is included in Table A2-3. 

26 The Facility Cask Transfer Car 

27 The Facility Cask Transfer Car is a self-propelled rail car (Figure A2-14) that operates between 
28 the Facility Cask Loading Room and the geologic repository. After the Facility Cask is loaded, 
29 the Facility Cask Transfer Car moves onto the waste shaft conveyance and is then transported 
30 underground. At the underground waste shaft station, the Facility Cask Transfer Car proceeds 
31 away from the waste shaft conveyance to provide forklift access to the Facility Cask. 

32 Horizontal Emplacement and Retrieval Equipment or Functionally Equivalent Equipment 

33 The Horizontal Emplacement and Retrieval Equipment (HERE) or functionally equivalent 
34 equipment (Figure A2-15) emplaces canisters into a borehole in a room wall of an Underground 
35 HWDU. Once the canisters have been emplaced, the HERE then fills the borehole opening with 
36 a shield plug. 

PERMIT ATTACHMENT A2 
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1 mudstone, claystone, siltstone, and interbedded sandstone (see Amended Renewal Application 
2 Addendum L 1, Section L 1-1c(6) AJ')J')li£atieA-(DOE, 2009)). This formation forms a 500-ft- (152-
3 m) thick barrier of fine-grained sediments that retard the downward percolation of water into the 
4 evaporite units below. The Bell Canyon is the first water-bearing unit below the repository (see 
5 Amended Renewal Application Addendum L 1, Section L 1-1c(2) (DOE, 2009)) and is confined 
6 above by the thick evaporite deposits of the Castile. It consists of 1,200 ft (366m) of 
7 interbedded sandstone, shale, and siltstone. 

8 The Salado was selected to host the WIPP repository for several reasons. First, it is regionally 
9 extensive , underlying an area of more than 36,000 square mi (mi2) (93,240 square kilometers 

10 [km2
]) . Second, its permeability is extremely low. Third, salt behaves mechanically in a plastic 

11 manner under pressure (the lithostatic pressure at the disposal horizon is approximately 2,200 
12 pounds per square inch [lb/in. 2] or 14.9 megapascals [MPa]) and eventually deforms to fill any 
13 opening (referred to as creep). Fourth, any fluid remaining in small fractures or openings is 
14 saturated with salt, is incapable of further salt dissolution, and has probably remained in place 
15 since deposition. Finally, the Salado lies between the Rustler and the Castile (Figure L-4), which 
16 contain very low permeability layers that help confine and isolate waste within and keep water 
17 outside of the WI PP repository (see Amended Renewal Application Addendum L 1, Section L 1-
18 1c(5) and L 1-1c(3) (DOE, 2009)). 

19 L -1 a(2) Groundwater Hydrology 

20 The general hydrogeology of the area surrounding the WIPP facility is described in this section 
21 starting with the first geologic unit below the Salado. Addendum L 1, Section L 1-2a of the 
22 Amended Renewal Application (DOE, 2009) provides more detailed discussions of the local and 
23 regional hydrogeology. Relevant hydrological parameters for the various rock units above the 
24 Salado at WIPP are summarized in Table L-1 . 

25 L-1 a(2)(i) The Castile 

26 The Castile is a basin-filling evaporite sequence of sediments surrounded by the Capitan Reef. 
27 The Castile represents a major regional groundwater aquitard that effectively prevents upward 
28 migration of water from the underlying Bell Canyon. Fluid present in the Castile is very restricted 
29 because evaporites do not readily maintain pore space, solution channels, or open fractures at 
30 depth. Drill-stem tests conducted in the Castile during construction of the WIPP facility 
31 determined its permeability to be lower than detection limits; however, the hydraulic conductivity 
32 has been conservatively estimated to be less than 10-8 ft (3 x 10-9 m) per day_ A description of 
33 the Castile brine reservoirs outside the WIPP facility area is provided in Addendum L 1, Section 
34 L 1-2a(2)(b) of the Amended Renewal Application (DOE, 2009). 

35 L -1 a(2)(ii) The Salado 

36 The Salado is an evaporite sequence that filled the remainder of the Delaware Basin and lapped 
37 extensively over the Capitan Reef and the back-reef sediments beyond. The Salado consists of 
38 approximately 2,000 ft (61 0 m) of bedded halite, with interbeds or seams of anhydrite, clay, and 
39 polyhalite. It acts hydrologically as a regional confining bed. The porosity of the Salado is very 
40 low and naturally interconnected pores are probably nonexistent in halite at the depth of the 
41 disposal horizon. Fluids associated with the Salado occur mainly as very small fluid inclusions in 
42 the halite crystals and also occur between crystal boundaries (interstitial fluid) of the massive 
43 crystalline salt formation; fluids also occur in clay seams and anhydrite beds. Permeabilities 
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Potentiometric surfaces and groundwater flow directions defined for the Culebra prior to large-
2 scale pumping in the WIPP facility area and the excavation of WIPP facility shafts suggests that 
3 flow was generally to the south-southeast from the waste disposal and shaft areas (Mercer, 
4 1983; Davies, 1989). Potentiometric surface maps of the Culebra adjusted for density 
5 differences show very similar characteristics. The wells used for measuring the potentiometric 
6 surface of the Culebra are measured monthly and listed in Table L-4. 

7 L-3b(1) Detection Monitoring Well Construction Specification 

8 Diagrams of the six DMP wells are shown in Figures L-7 through L-12. Detailed descriptions of 
9 geology and construction methods may be found in DOE 1995. 

10 The six DMP Culebra wells were drilled between September 13 and October 16, 1994. The total 
11 depth of each well is shown in Table L-5. The wells were drilled through the Culebra aA€1-into 
12 the Los Medanos as shown in Table L-5. The wells were drilled to the top of the Culebra using 
13 compressed air as the drilling fluid and a 9%-in. drill bit. The wells were then cored using a 5Y4-
14 in. core bit to cut 4-in. (0.1-m) diameter core to total depth. See Table L-5 for the drilling and 
15 coring intervals for each well. After coring, DMP wells were reamed to 9% -in. (0.3 m) in 
16 diameter to total depth. After reaming, wells were cased from the surface to total depth with 5-in. 
17 (0.1-m) (0.28-in. [0.7-centimeter (em)] wall) blank fiberglass casing with in-line 5-in.- (0.1-m) 
18 diameter fiberglass 0.02-in. (0.1-cm) slotted screen across the Culebra interval as shown in 
19 Table L-5 . The annulus between the borehole wall and the casing/screen is packed with sand 
20 and with 8/16 Brady gravel as indicated in Table L-5. 

L-4 Monitoring Program Description 

22 The WIPP DMP has been designed to meet the groundwater monitoring requirements of 
23 20.4.1.500 NMAC (incorporating 40 CFR §§264.90 through 264.101 ). The following sections of 
24 the monitoring plan specify the components of the DMP. 

25 L-4a Monitoring Frequency 

26 Groundwater surface elevations will be monitored in each of the six DMWs on a monthly basis. 
27 The groundwater surface elevation in each DMW will also be measured prior to each annual 
28 sampling event. The groundwater surface elevation measurements in the WLMP wells will also 
29 be monitored on a monthly basis when accessible. The characteristics of the DMW (sampling 
30 frequency, location) will be evaluated if significant changes are observed in the groundwater 
31 flow direction or gradient. 

32 L-4b Analytical Parameters and Hazardous Constituents 

33 The parameters listed in Part 5, Table 5.4.a and hazardous constituents listed in Part 5, Table 
34 5.4.b are measured as part of the OMP. 

35 Additional hazardous constituents may be identified through changes to the list of hazardous 
36 waste numbers authorized for disposal at the WIPP facility. If hazardous constituents are 
37 identified, these will be added to Part 5, Table 5.4.b, unless the Permittees provide justification 
38 for their omission (e.g. hazardous constituent not in 40 CFR §264 Appendix IX), and this 
39 omission is approved by NMED. 
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1 Head distribution in the Culebra (see Amended Renewal Application Addendum L 1 (DOE, 
2 2009)) is consistent with basin-scale groundwater basin modeling results indicating that the 
3 generalized groundwater flow direction in the Culebra is currently north to south. However, the 
4 fractured nature of the Culebra, coupled with variable fluid densities, can cause localized flow 
5 patterns to differ from general flow patterns. 

6 Groundwater levels in the Culebra in the region around the WIPP facility have been measured 
7 in numerous wells. Water-level rises have been observed and are attributed to causes 
8 discussed in the Renewal Application Addendum L 1, Section L 1-2a(3)(a)(ii) (DOE, 2009). The 
9 extent of water-level rise observed at a particular well depends on several factors, but the 

10 proximity of the observation point to the cause of the water-level change appears to be a 
11 primary factor. 

12 Hydrological investigations conducted from 2003 through 2007 provided new information, some 
13 of it confirming long-held assumptions and some offering new insight into the hydrological 
14 system around the WIPP site . A Culebra monitoring network optimization study was completed 
15 by McKenna (2004) and updated by Kuhlman (2010) to identify locations where new Culebra 
16 monitoring wells would be of greatest value and to identify wells that could be removed from the 
11 network with little loss of information. 

18 As discussed in Amended Renewal Application Addendum L 1, Section L 1-2a(3)(a)(ii) (DOE, 
19 2009), extensive hydrological testing has been performed in the new wells. This testing has 
20 involved both single well tests, which provide information on local transmissivity and 
21 heterogeneity, and long-term (19 to 32 days) pumping tests that have created observable 
22 responses in wells up to 5.9 mi (9.5 km) away. 

23 Inferences about vertical flow directions in the Culebra have been made from well data collected 
24 by the Permittees. Beauheim ( 1987) reported flow directions towards the Culebra from both the 
25 underlying Los Medafios Member (los Medanos) of the Rustler and the overlying Magenta 
26 Member (Magenta) of the Rustler across the WIPP site, indicating that the Culebra acts as a 
21 drain for the units around it. This is consistent with results of basin-scale groundwater modeling. 

28 Use of water from the Culebra in the WIPP facility area is quite limited because of its varying 
29 yields and high salinity. The Culebra is not used for water supply in the immediate WIPP facility 
30 vicinity. Its nearest use is approximately 7 mi (11 km) southwest of the WIPP facility, where 
31 salinity is low enough to allow its use for livestock watering ... 

32 L-2 General Regulatory Requirements 

33 Because geologic repositories such as the WIPP facility are defined under the Resource 
34 Conservation and Recovery Act (RCRA) as land disposal facilities and as miscellaneous units, 
35 the groundwater monitoring requirements of 20.4.1.500 NMAC (incorporating 40 CFR 
36 §§264.600 through 264.603) shall be addressed. The requirements of 20.4.1 .500 NMAC 
37 (incorporating 40 CFR §§264.90 through 264.101) apply to miscellaneous unit treatment, 
38 storage, and disposal facilities (TSDF) only if groundwater monitoring is needed to satisfy 
39 20.4.1.500 NMAC (incorporating 40 CFR §§264.601 through 264.603) environmental 
40 performance standards. 

41 The New Mexico Environment Department (NMED) has concluded that groundwater monitoring 
42 in accordance with 20.4.1.500 NMAC (incorporating 40 CFR §264 Subpart F) at the WIPP 
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Potentiometric surfaces and groundwater flow directions defined for the Culebra prior to large
scale pumping in the WIPP facility area and the excavation of WIPP facility shafts suggests that 

3 flow was generally to the south-southeast from the waste disposal and shaft areas (Mercer, 
4 1983; Davies, 1989). Potentiometric surface maps of the Culebra adjusted for density 
5 differences show very similar characteristics. The wells used for measuring the potentiometric 
6 surface of the Culebra are measured monthly and listed in Table L-4. 

7 L-3b( 1) Detection Monitoring Well Construction Specification 

8 Diagrams of the six DMP wells are shown in Figures L-7 through L-12 . Detailed descriptions of 
9 geology and construction methods may be found in DOE 1995. 

10 The six DMP Culebra wells were drilled between September 13 and October 16, 1994. The total 
11 depth of each well is shown in Table L-5. The wells were drilled through the Culebra a.AG-into 
12 the Los Medanos as shown in Table L-5. The wells were drilled to the top of the Culebra using 
13 compressed air as the drilling fluid and a 9%-in. drill bit. The wells were then cored using a 5%-
14 in. core bit to cut 4-in. (0.1-m) diameter core to total depth. See Table L-5 for the drilling and 
15 coring intervals for each well. After coring, DMP wells were reamed to 9% -in. (0.3 m) in 
16 diameter to total depth. After reaming, wells were cased from the surface to total depth with 5-in. 
17 (0.1-m) (0.28-in. [0.7-centimeter (em)] wall) blank fiberglass casing with in-line 5-in.- (0.1-m) 
18 diameter fiberglass 0.02-in. (0.1-cm) slotted screen across the Culebra interval as shown in 
19 Table L-5 . The annulus between the borehole wall and the casing/screen is packed with sand 
20 and with 8/16 Brady gravel as indicated in Table L-5. 

L-4 Monitoring Program Description 

22 The WIPP DMP has been designed to meet the groundwater monitoring requirements of 
23 20.4.1.500 NMAC (incorporating 40 CFR §§264.90 through 264.101). The following sections of 
24 the monitoring plan specify the components of the DMP. 

25 L-4a Monitoring Frequency 

26 Groundwater surface elevations will be monitored in each of the six DMWs on a monthly basis. 
27 The groundwater surface elevation in each DMW will also be measured prior to each annual 
28 sampling event. The groundwater surface elevation measurements in the WLMP wells will also 
29 be monitored on a monthly basis when accessible. The characteristics of the DMW (sampling 
30 frequency, location) will be evaluated if significant changes are observed in the groundwater 
31 flow direction or gradient. 

32 L-4b Analytical Parameters and Hazardous Constituents 

33 The parameters listed in Part 5, Table 5.4.a and hazardous constituents listed in Part 5, Table 
34 5.4.b are measured as part of the OMP. 

35 Additional hazardous constituents may be identified through changes to the list of hazardous 
36 waste numbers authorized for disposal at the WIPP facility. If hazardous constituents are 
37 identified, these will be added to Part 5, Table 5.4.b, unless the Permittees provide justification 
38 for their omission (e.g. hazardous constituent not in 40 CFR §264 Appendix IX), and this 
39 omission is approved by NMED. 
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Prior to collecting the final samples, the collection team shall consider the analyses to be 

2 performed so that proper shipping or storage containers can be assembled. Table L-6 presents 
3 the sample containers, volumes, and holding times for laboratory samples collected as part of 
4 the DMP. 

5 The monitoring system will use dedicated pumping systems and sample collection lines from the 
6 sampled formation to the well head. 

7 Sample integrity will be ensured through appropriate decontamination procedures. Laboratory 
8 glassware will be washed after each use with a solution of nonphosphorus detergent and 
9 deionized (01) water and rinsed in Dl water. Sample containers will be new, certified clean 

10 containers that will be discarded after one use. Groundwater surface elevation measurement 
11 devices will be rinsed with fresh water after each use. Non-dedicated sample collection manifold 
12 assemblies will be rinsed in accordance with SOPs after each use. The exposed ends will be 
13 capped off during storage. Prior to the next use of the sampling manifold, it will be rinsed a 
14 second time with Dl water and a rinsate blank sample will be collected to verify cleanliness. 

1s Water samples will be collected at atmospheric pressure using either the filtered or unfiltered 
16 sampling lines. Detailed protocols, in the form of SOPs (see Table L-3) define how final samples 
17 will be collected in a consistent and repeatable fashion for analyses. 

18 Final samples will be collected in the appropriate type of container for the specific analysis to be 
19 performed. The samples will be collected in new and unused glass and plastic containers (refer 
20 to Table L-6). For each parameter analyzed, a sufficient volume of sample will be collected to 
21 satisfy the volume requirements of the analytical laboratory (as specified by laboratory SOPs) . 
22 This includes an additional volume of sample water necessary for maintaining quality control 
23 standards. All final samples will be treated, handled, and preserved as required for the specific 
24 type of analysis to be performed. Details about sample containers, preservation, and volumes 
25 required for individual types of analyses are found in the applicable SOPs generated, approved, 
26 and maintained by the contract analytical laboratory. 

27 Final samples will be sent to the analytical laboratories and analyzed for parameters and 
28 hazardous constituents specified in Part 5, table-Tables 5.4a and 5.4b. 

29 Duplicates of the final sample will be provided to WIPP Project oversight agencies when 
30 requested. 

31 Wastes resulting from the sampling and field analysis of groundwater are disposed of in 
32 accordance with the WIPP SOPs (see Table L-3). 

33 L-4c(2)(iv) Sample Preservation, Tracking, Packaging. and Transportation 

34 Many of the chemical constituents measured by the OMP are not chemically stable and require 
35 preservation and special handling techniques. Samples requiring acidification will be treated as 
36 requested by the analytical laboratory. 

37 The analytical laboratory receiving the samples will prescribe the type and amount of 
38 preservative, the container material type, the required sample volumes that shall be collected, 
39 and the shipping requirements. This information will be recorded on the Final Sample Checklist 
40 for use by field personnel when final samples are being collected. The Permittees will follow the 
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EPA "RCRA Ground-Water Monitoring Technical Enforcement Guidance Document," Table 4-1 
2 (EPA, 1986), when laboratory SOPs do not specify sample container, volume, or preservation 
3 requirements. WIPP SOPs (see Table L-3) provide instructions to ensure proper sample 
4 preservation and shipping. 

5 The sample tracking system at the WIPP facility uses uniquely numbered chain of custody/ 
6 request for analysis (CofC/RFA) forms. The primary consideration for storage or transportation 
7 is that samples shall be analyzed within the prescribed holding times for the analytes of interest. 
8 WIPP SOPs (see Table L-3) provides instructions to ensure proper sample tracking protocol. 

9 L-4c(2)(v) Sample Documentation and Custody 

10 To ensure the integrity of samples from the time of collection through reporting date, sample 
11 collection, handling, and custody shall be documented. Sample custody and documentation 
12 procedures for sampling and analysis activities are detailed in WIPP facility SOPs (see Table L-
13 3) . 

14 Standardized forms used to document samples will include sample identification numbers, 
15 sample labels, custody tape, the sample tracking data, and CofC/RFA form. An example form is 
16 shown in Figure L-13. 

17 Sample Numbers and Labels 

18 A unique sample identification number will be assigned to each sample sent to the laboratory for 
analysis. The sample identification numbers will be used to track the sample from the time of 
collection through data reporting . Every sample container sent to the laboratory for analysis will 

21 be identified with a label affixed to it. Sample label information will be completed in indelible ink 
22 and will contain the following information: sample identification number with sample matrix type; 
23 sample location; analysis requested; time and date of collection; preservative(s), if any; and the 
24 sampler's name or initials. 

25 Custody Seals 

26 Custody seals will be used to detect unauthorized sample tampering from collection through 
27 analysis. For example, custody seals that are adhesive-backed strips are destroyed when 
28 removed or when the container is opened. The seal will be dated, initialed, and affixed to the 
29 sample container in such a manner that it is necessary to break the seal to open the container. 
30 Seals will be affixed to sample containers in the field immediately after collection. Upon receipt 
31 at the laboratory, the laboratory custodian will inspect the seal for integrity; a broken seal will 
32 invalidate the sample. 

33 Sample Identification and Tracking 

34 Sample tracking information will be completed for each sample collected. The sample tracking 
35 information includes the following information: CofC/RFA form number; date sample(s) were 
36 sent to the lab; laboratory name; acknowledgment of receipt or comments; well name and round 
37 number. Sample codes will indicate the well location; the geologic formation where the water 
38 was collected from, the sampling round number; and the sample number. The code is broken 
39 down as follows: 
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2 
1 Well identification (e.g., WQSP-6 in this case) 

3 
2 Geologic formation (e.g., the Culebra in this case) 

4 
3 Sample round no. (Round 2) 

5 
4 Sample no. (N1) 

6 To distinguish duplicate samples from other samples, a "D" is added as the last digit to signify a 
7 duplicate. Sample tracking information will be completed in the field by the sampling team. 

8 Sample tracking is monitored and documented with the CofC/RFA form and the shipping airbill. 
9 Both of these documents are included in the data packets. Receipt at the analytical laboratory 

10 may be monitored, if necessary, via the shipper's website tracking application. Samples are 
11 considered complete when a copy of the original CofC/RFA form is merged with the Field Lab 
12 copy of the same document. 

13 Chain of Custody and Request for Analysis 

14 A CofC/RFA form will be completed during or immediately following sample collection and will 
15 accompany the sample through analysis and disposal. The CofC/RFA form will be signed and 
16 dated each time the sample custody is transferred . A sample will be considered to be in a 
17 person's custody if: the sample is in his/her physical possession; the sample is in his/her 
18 unobstructed view; and/or the sample is placed, by the last person in possession of it, in a 
19 secured area with restricted access. During shipment, the carrier's air bill number serves as 
20 custody verification. Upon receipt of the samples at the analytical laboratory, the laboratory 
21 sample custodian acknowledges possession of the samples by signing and dating the 
22 CofC/RFA form . The completed original (top page) of the CofC/RFA will be returned to the 
23 Permittees with the laboratory analytical report and becomes part of the permanent record of 
24 the sampling event. The CofC/RFA form also contains specific instructions to the analytical 
25 laboratory for sample analysis, potential hazards, and disposal instructions. 

26 L-4c(3) Laboratory Analysis 

27 Analysis of samples will be performed using methods selected to be consistent with EPA 
28 recommended procedures in SW 846 (EPA, 1996). Additional detail on analytical techniques 
29 and methods will be given in laboratory SOPs. In Part 5, Tables 5.4.a and 5.4.b present§ the 
30 analytical parameters and hazardous constituents for the WIPP DMP. 

31 The Permittees will establish the criteria for laboratory selection, including the stipulation that 
32 the laboratory follow the procedures specified in SW 846 and that the laboratory follow EPA 
33 protocols unless alternate methods or protocols are approved by the NMED. The analytical 
34 laboratory shall demonstrate, through laboratory SOPs that it will follow appropriate EPA SW 
35 846 requirements and the requirements specified by the EPA protocols unless alternate 
36 methods or protocols are approved by the NMED. The analytical laboratory shall also provide 
37 documentation to the Permittees describing the sensitivity of laboratory instrumentation. This 
38 documentation will be retained in the WIPP facility Operating Record. Instrumentation sensitivity 
39 needs to be considered because of regulatory requirements governing constituent 
40 concentrations in groundwater and the complexity of brines associated with the Culebra 
41 groundwater. 
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L-7a(2)(i) Accuracy 

Accuracy is the closeness of agreement between a measurement and an accepted reference 
value. When applied to a set of observed values, accuracy is a combination of a random 
component and a common systematic error (bias) component. Measurements for accuracy will 
include analysis of calibration standards, laboratory control samples, matrix spike samples, and 
surrogate spike recoveries. The bias component of accuracy is expressed as percent recovery 
(%R) . Percent recovery is expressed as follows: 

%R = (measured sample concentration) x lOO 
true concentration 

L-7a(2)(i)(A) Accuracy Objectives for Field Measurements 

Field measurements will include pH, Specific Conductance (SC), temperature, specific gravity 
and static groundwater surface elevation. Field measurement accuracy will be determined using 
calibration Gf\esk-standards. Thermometers used for field measurements will be calibrated to the 
National Institute for Standards and Technology (NIST) traceable standard on an annual basis 
to ensure accuracy. Accuracy of groundwater surface elevation measurements will be checked 
before each measurement period by verifying calibration of the device within the specified 
schedule. WIPP document WP 13-1 outlines the basic requirements for field equipment use and 
calibration. WIPP facility SOPs contains instructions that outline protocols for maintaining 
current calibration of groundwater surface elevation measurement instrumentation. 

L-7 a(2)(i)(B) Accuracy Objectives for Laboratory Measurements 

Analytical system accuracy will be quantified using the following laboratory accuracy QC 
checks: calibration standards, laboratory control samples (LCS), laboratory blanks, matrix and 
surrogate spike recoveries. Single LCSs and matrix spike and surrogate spike sample analyses 
will be expressed as %R. Laboratory analytical accuracy is parameter dependent and will be 
prescribed in the laboratory SOP. 

L-7a(2)(ii) Precision 

Precision is the agreement among a set of replicate measurements without assumption or 
knowledge of the true value. Precision data will be derived from duplicate field and laboratory 
measurements. Precision will be expressed as relative percent difference (RPD) , which is 
calculated as follows: 

!(measured value sample 1- measured value sample 2~ 
RPD = . X 100 

average of measured samples 1 + 2 

L-7a(2)(ii)(A) Precision Objectives for Field Measurements 

Specific conductance, pH, and temperature will be measured during well purging and after 
sampling. SC measurements will be precise to ±10% pH to 0.10 standard unit, specific gravity to 
0.01 by hydrometer and temperature to 0.10 degrees Celsius (0 C). Water-level measurements 
will be precise to± 0.01 ft. The precision of water density measurements, when measured in the 
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1 The use of an average value of 730 hours per month in the monthly average calculation is 
2 reasonable, given that all the numbers involved are very large and that the final use of the 
3 monthly average flow is in an annual calculation. 

0-3c Active Qisl?esai-Room Minimum Airflow 

5 0-3c(1) Verification of Active Room Minimum Airflow 

6 Whenever workers are present, the Permittees shall verify the minimum airflow through active 
7 room(s) where waste disposal is taking place of 35,000 scfm at the start of each shift, any time 
8 there is an operational mode change, or if there is a change in the ventilation system 
9 configuration. 

10 0-3c(2) Measurement and Calculation of the Active Room Airflow 

11 The Permittees shall measure the airflow rate and use the room cross-sectional area to 
12 calculate the volume of air flowing through a disposal room. The measurement of airflow shall 
13 use a calibrated anemometer and a moving traverse (McPherson, 1993). Airflow measurements 
14 shall be collected at an appropriate location, chosen by the operator to minimize airflow 
15 disturbances, near the entrance of each active room. The excavation dimensions at the 
16 measurement location are taken and the cross-sectional area is calculated. The flow rate is the 
17 product of the air velocity and the cross-section area. The value shall be entered on a log sheet 
18 (see Table 0-3) and compared to the required minimum. The format and content of the log 
19 sheet may vary, but will always contain the data and information shown on Table 0-3. Working 
20 values are in acfm and the conversion to scfm is described in section 0-1 above. 
21 Measurements shall be collected, recorded, and verified by qualified operators. 

22 The operator shall compare the recorded acfm value with the minimum acfm value provided at 
23 the top of the log sheet. The airflow shall be re-checked and recorded whenever there is an 
24 operational mode change or a change in ventilation system configuration. Once the ventilation 
25 rate has been recorded and verified to be at least the required minimum, personnel access to 
26 the room is unrestricted in accordance with normal underground operating procedures. If the 
27 required ventilation rate cannot be achieved, or cannot be supported due to operational needs, 
28 access to the room shall be restricted. Those periods when active disposal room access is 
29 restricted shall be documented on the log sheet for that active disposal room. Entry to restricted 
30 access active rooms for the purpose of establishing normal ventilation is allowed. Such entry 
31 shall be documented on the fog sheet including a reference to the SOP used for reentry, 

32 0-3d Quarterly Verification ofT otal Mine Airflow 

33 The Permittees shalf perform a quarterly verification of the total mine airflow to ensure that rates 
34 established by the Test and Balance for various operational modes are reasonably maintained. 
35 These checks are identified in Permit Attachment E, Table E-1, and are performed as indicated 
36 in Table E-1. 

37 0-4 Equipment Calibration and Maintenance 

38 Equipment used for the periodic Test and Balance, quarterly flow verification checks, and daily 
39 verification of active disposal room flow rate shall be calibrated in accordance with appropriate 
40 WIPP calibration and data collection procedures. Work performed by subcontractors shall also 
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ll1is Permit is issued pursuant to the authority of the Secretary of the New Mexico Envirooment 
Department (Secretary) under the New Mexico Hazardous WMte Act (HWA), NMSA 1978, §§74-
4-1 through 74-4-14, in accordance with the New Mexico Hazardous Waste Management 
Regulations (HWMR), 20.4.1 NMAC. 

Pursuant to the Resource Conservation and Recovery Act (RCRA), 42 U.S.C. §§6901 to 6992k, 
and 40 CFR Part 271 and Part 272 Subpart GG, the State of New Mexico, through the Secretary, is 
authorized to administer and enforce the state hazardous waste management program under the 
HW A in lieu of the federal program. 

This Permit contains terms and conditions that the Secretary has determined are necessary to protect 
human health and the environment, pursuant to 20.4.1.900 NMAC (incorporating 40 CFR 
§270.32(b)(2)). 

Any violation of a condition in this Permit may subject the Permittees or their officers, employees, 
successors, and assigns to: 

1) A compliance order under §74-4-10 ofthe HWA or §3008(a) ofRCRA (42 U.S.C. 
§6928(a)); 

2) An injunction under §74-4-10 of the HWA or §3008(a) ofRCRA (42 U.S.C. §6928(a)), 
or §7002(a) ofRCRA (42 U.S.C. §6972(a)); 

3) Civil penalties under §§74-4-10 and 74-4-10.1 of the HWA or §§3008(a) and (g) of 
RCRA (42 U.S.C. §§6928(a) and (g)), or §7002(a) ofRCRA (42 U.S.C. §6972(a)); 

4) Criminal penalties under §74-4-11 ofthe HWA or §§3008(d), (e), and (t) ofRCRA (42 
U.S.C. §§6928(d), (e), and (t)); or 

5) Some combination of the foregoing. 

The list of authorities in this paragraph is not exhaustive and the Secretary reserves the right to take 
any action authorized by law to enforce the requirements of this Permit. 

1.2. EFFECT OF PERMIT 

The Secretary issues this Permit to the United States Department of Energy (DOE), the owner and 
co-operator ofthe Waste Isolation Pilot Plant (WIPP) (EPA I.D. Number NM4890139088), and 
Washington TRU Solutions LLC, Management and Operating Contractor (MOC), the co-operator 
ofWIPP. This Permit authorizes DOE and MOC (the Permittees) to manage, store, and dispose 
contact-handled (CH) and remote-handled (RH) transuranic (TRU) mixed waste at WIPP, and 
establishes the general and specific standards for these activities, pursuant to the HWA and HWMR. 
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As to those activities specifically authorized or otherwise specifically addressed under this Permit, 
compliance with this Permit during its term shall constitute compliance, for purposes of 
enforcement, with Subtitle C of RCRA and the HWA, and the implementing regulatwns at 40 CFR 
Parts 264, 266, and 268 except for those requirements that become etiective by statute after the 
Permit has been issued f20 4.1.900 NMAC {incorporating 4{) CFR §270.4)~ 

Compliance with this Permit shall not constitute a defense to any order issued or any action brought 
under Sections 74-4-1 O.E or 74-4-13 of the HWA; Sections 3008(a), 3008(h), 3013, or 7003 of 
RCRA; the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 ( 42 
U.S.C. §960 1 et seq., commonly known as CERCLA) Sections 1 06(a), I 04, or 1 07; or any .other 
federal, state, or local law providing for protection of public health or the environment. This Permit 
does not convey any property rights of any sort or any exclusive privilege, nor authorize any injury 
to persons or property, any invasion of other private rights, or any infringement of State or local 
laws or regulations. [20.4.1.900 NMAC (incorporating 40 CFR §§270.4, 270.30(g), and 
270.32(b )( 1 ))] 

1.3. PERMIT ACTIONS 

1.3 .1. Permit Modification, Suspension, and Revocation 

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

1.3.2. Permit Renewal 

The Permittees may renew this Permit by submitting an application for a new Permit at least 
180 calendar days before the expiration date of this Permit. In reviewing any application for 
a Permit renewal, the Secretary shall consider improvements in the state of control and 
measurement technology and changes in applicable regulations. [20.4.1.900 NMAC 
(incorporating 40 CFR §§270.10(h) and 270.30(b))] 

1.3.3. Permit Review 

The Secretary shall review this Permit no later than five (5) years after the effective date of 
this Permit, and shall modify this Permit as necessary pursuant to Section 74-4-4.2 of the 
HWA and 20.4.1.900 NMAC (incorporating 40 CFR §270.41). Such modification(s) shall 
not extend the effective term of this Permit specified in Permit Section 1.7.2. [20.4.1.900 
NMAC (incorporating 40 CFR §§270.41 and 270.50(b) and (d))] 

1.4. SEVERABILITY 

The provisions of this Permit are severable, and if any provision of this Permit, or the application of 
any provision of this Permit to any circumstance is held invalid, the application of such provision to 
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other circumstances and the remainder of this Permit shall not be atJected thereby. [ 40 CFR 
§ 124.16(a)( 1) and (2)j 

1.5. DEFINITIONS 

Unless otherwise expressly provided herein, the terms used in this Permit shall have the meaning set 
forth in RCRA, HW A, and/or their implementing regulations. 

1.5.1. Contact-handled Transuranic Mixed Waste 

"Contact-handled transuranic mixed waste'' means transuranic mixed waste with a surface 
dose rate not greater than 200 millirem per hour. [Pub. L. 102-579 (1992)] 

1.5.2. Remote-handled Transuranic Mixed Waste 

"Remote-handled transuranic mixed waste" means transuranic mixed waste with a surface 
dose rate of200 millirem per hour or greater. For WIPP, the surface dose rate shall not 
exceed 1,000 rems per hour. [Pub. L. 102-579 (1992)] 

1.5.3. Facility 

"Facility" or "permitted facility" means the Waste Isolation Pilot Plant (WIPP) owned by 
the DOE and located approximately twenty six (26) miles east of Carlsbad, New Mexico, 
EPA I.D. Number NM4890139088. The WIPP facility comprises the entire complex within 
the WIPP Site Boundary as specified in the WIPP Land Withdrawal Act of 1992, Pub. L. 
102-579 (1992), including all contiguous land, and structures, other appurtenances, and 
improvements on the Permittees' land, used for management, storage, or disposal ofTRU 
mixed waste. 

1.5.4. Permittees 

"Permittees" means the United States Department of Energy (DOE), an agency ofthe 
Federal government, and the owner and co-operator of the WIPP facility; and Washington 
TRU Solutions LLC, Management and Operating Contractor (MOC), the co-operator of the 
WIPP facility. References to actions taken by "the Permittees" indicate actions that may be 
taken by either co-Permittee. 

1.5.5. Secretary 

"Secretary" means the Secretary of the New Mexico Environment Department (NMED), or 
designee. 

1.5.6. TRU Waste 

"TRU Waste" means waste containing more than 100 nanocuries of alpha-emitting 
transuranic isotopes per gram of waste, with half-lives greater than 20 years, except for (A) 
high-level radioactive waste; (B) waste that the DOE Secretary has determined, with the 
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concurrence of the EPA Administrator, does not need the degree of isolation required by the 
disposal regulations: or (C) waste that the Nuclear Regulatory Commission has approved for 
disposal on a case-by-case basis in accordance with part 61 of title 10, Code ofF ederal 
Regulations. [Pub. L. 102-579 (1992)] 

1.5.7. TRU Mixed Waste 

''TRU Mixed Waste'' means TRU waste that is also a hazardous waste as detined by the 
HW A and 20.4.1.200 NMAC (incorporating 40 CFR §261.3). 

1.5.8. Contact Handled Packages 

··contact Handled Packages" means TRUPACT-It HaltPACT, and TRUPACT-III shipping 
containers and their contents. 

1.5.9. Remote-Handled Packages 

"Remote-Handled Packages" means both CNS 10-1608 and RH-TRU 72-B shipping 
containers and their contents. 

1.5.10. Containment Pallet 

"Containment pallet" means a device capable of holding a minimum of one 55-gallon drum, 
or 85-gallon drum, or 1 00-gallon drum or a standard waste box, or a ten-drum overpack and 
that has internal containment for up to ten percent of the volume of the containers on the 
containment pallet. 

1. 5 .11. Waste Characterization 

"Waste characterization" or "characterization" means the activities performed by or on 
behalf of the waste generator/storage sites (sites) to obtain infmmation used by the 
Permittees to satisfY the general waste analysis requirements of 20.4.1.500 NMAC 
(incorporating 40 CFR §264.13(a)). Characterization occurs before waste containers have 
been certified for disposal at WIPP. 

1.5.12. Waste Confirmation 

"Waste confirmation" or "confirmation" means the activities performed by the Permittees or 
the co-Permittee DOE, pursuant to Permit Attachment C7 (TRU Waste Confirmation), to 
satisfY the requirements specified in Section 310 of Pub. L. 108-447. Confirmation occurs 
after waste containers have been certified for disposal at WIPP. 

1.5.13. Substantial Barrier 

"Substantial barrier" means salt or other non-combustible material installed between the 
waste face and the bulkhead to protect the waste from events such as ground movement or 
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vehicle impacts. The substantial barrier incorporates the chain link and brattice cloth room 
closure specified in Permit Attachment A2. 

1.5.14. Bulkhead 

·'Bulkhead" means a steel structure, with flexible flashing, that is used to block ventilation 
as specified in Permit Attachment A2 (Geologic Repository). 

1.5.15. Explosion-Isolation Wall 

"'Explosion-isolation wall" means the 12-foot wall intended as an explosion isolation device 
that is part of the approved panel-closure system specified in Permit Attachment Gl 
(Detailed Design Report for an Operation Phase Panel Closure System). 

1.5.16. Filled Panel 

"Filled panel" means an Underground Hazardous Waste Disposal Unit specified in Permit 
Part 4 that will no longer receive waste for emplacement. 

1.5.17. Internal Container 

"Internal container" means a container inside the outermost container examined during 
radiography or visual examination (VE). Drum liners, liner bags, plastic bags used for 
contamination control, capillary-type labware, and debris not designed to hold liquid at the 
time of original waste packaging are not internal containers. 

1.5.18. Observable Liquid 

"Observable liquid" means liquid that is observable using radiography or VE as specified in 
Permit Attachment C (Waste Analysis Plan). 

1.5.19. Filled Room 

"Filled Room" means a room in an Underground Hazardous Waste Disposal Unit as 
specified in Permit Part 4 that will no longer receive waste for emplacement. 

1.5.20. Active Room 

"Active Room" means a room in an Underground Hazardous Waste Disposal Unit as 
specified in Permit Part 4 that contains emplaced TRU waste and is not a filled room. 
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1.6. EFFECT OF INACCURACIES IN PERMIT APPLICATION 

This Permit is based on the assumption that all information contained in the permit application and 
the administrative record is accurate and that the Facility will be constructed and operated as 
specified in the application. The permit application consists of information submitted in September 
2009 and supplementary technical documents. 

Any inaccuracies f(mnd in the submitted information may be grounds for the termination or 
modification of this Permit in accordance with 20.4.1.900 NMAC (incorporating 40 CFR §270.41, 
§270.42, and §270.43) and for potential enforcement action. 

1 . 7. DUTIES AND REQUIREMENTS 

1.7.1. Duty to Comply 

The Permittees shall comply with all conditions of this Permit, except to the extent and for 
the duration such noncompliance is authorized in an emergency permit specified in 
20.4.1.900 NMAC (incorporating 40 CFR §270.61). Any Permit noncompliance, except 
under the terms of an emergency permit, constitutes a violation ofRCRA and/or HWA and 
is grounds for enforcement action; for Permit modification, suspension, or revocation; or for 
denial of a Permit modification or renewal application. [20.4.1. 900 NMAC (incorporating 
40 CFR §270.30(a))] 

1.7.2. Permit Term 

This Permit shall be effective for a fixed term not to exceed ten years from the effective 
date. The effective date of this Permit shall be 30 days after notice of the Secretary's 
decision has been served on the Permittees or such later time as the Secretary may specify. 
[20.4.1.900 NMAC (incorporating 40 CFR §270.50(a))] 

1.7.3. Duty to Reapply 

If the Permittees wish to continue an activity regulated by this Permit after the expiration 
date of this Permit, the Permittees shall apply for and obtain a new Permit. The Permittees 
shall submit an application for a new Permit at least 180 calendar days before the expiration 
date ofthis Permit. [20.4.1.900 NMAC (incorporating 40 CFR §§270.10(h), 270.30(b))] 

1. 7 .4. Continuation of Expiring Permits 

If the Permittees have submitted a timely and complete application for renewal of this 
Permit as specified in 20.4.1.900 NMAC (incorporating 40 CFR §§270.1 0, 270.13 through 
270.29), this Permit shall remain in effect until the effective date of the new Permit if, 
through no fault of the Permittees, the Secretary has not issued a new Permit on or before 
the expiration date of this Permit. [20.4.1.900 NMAC (incorporating 40 CFR §270.51)] 
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lt shall not be a defense for the Permittees in an enforcement action that it would have been 
necessary to halt or reduce the permitted activity in order to maintain compliance with the 
conditions of this Permit. [20.4.1.900 NMAC (incorporating 40 CFR §270.30(c))] 

1. 7 .6. Duty to Mitigate 

In the event of noncompliance with this Permit, the Permittees shall take all reasonable steps 
to minimize releases to the environment, and shall carry out such measures as are reasonable 
to prevent significant adverse impacts on human health or the environment. [20.4.1.900 
NMAC (incorporating 40 CFR §270.30(d))] 

1. 7. 7. Proper Operation and Maintenance 

The Permittees shall at all times properly operate and maintain all facilities and systems of 
treatment and control (and related appurtenances) which are installed or used by the 
Permittees to achieve compliance with the conditions of this Permit. Proper operation and 
maintenance shall include effective performance, adequate funding, adequate operator 
staffing and training, and adequate laboratory and process controls, including appropriate 
quality assurance/quality control procedures. This provision requires the operation of back
up or auxiliary facilities or similar systems only when necessary to achieve compliance with 
the conditions of this Permit. [20.4.1.900 NMAC (incorporating 40 CFR §270.30(e))] 

1.7.8. Duty to Provide Information 

The Permittees shall furnish to the Secretary, within a reasonable time frame as specified by 
the Secretary, any relevant information which the Secretary may request to determine 
whether cause exists for modifying, suspending, or revoking this Permit, or to determine 
compliance with this Permit. The Permittees shall also furnish to the Secretary, upon 
request, copies of records required to be kept by this Permit. Information and records 
requested by the Secretary pursuant to this condition shall be provided in a paper or an 
electronic format acceptable to the Secretary. [20.4.1.500 and .900 NMAC (incorporating 40 
CFR §§264.74(a) and 270.30(h))] 

1.7.9. Inspection and Entry 

The Permittees shall allow the Secretary, or authorized -representatives, upon the 
presentation of credentials and other documents as may be required by law and at reasonable 
times, the following inspection and entry privileges specified in 20A 1.900 NMAC 
(incorporating 40 CFR §270.30(i)): 

1. 7. 9 .1. Entrance to Premises 

To enter upon the Permittees' premises where a regulated facility or 
activity is located or conducted, or where records must be kept under the 
conditions of this Permit; 
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1.7.9.2. 

1.7.9.3. 

1.7.9.4. 

Access to Records 

To have access to and copy any records that must be kept under the 
conditions of this Permit; 

Inspection 

To have access to, inspect. and obtain photographs of any facilities, 
equipment (including monitoring and control equipment), practices, or 
operations regulated or required under this Permit~ and 

Sampling 

To sample or monitor, for the purposes of assuring Permit compliance or 
as otherwise authorized by RCRA and/or HWA, any substances or 
parameters at any location. If the Secretary obtains any sample, prior to 
leaving the premises the Secretary shall give the Permittees a receipt 
describing the sample obtained and, if requested, a portion of each sample 
of equal weight or volume to the portion retained. If any analysis is made 
of the sample, the Secretary shall promptly furnish a copy ofthe results of 
the analysis to the Permittees. 

Permit Section 1. 7. 9 shall not be construed to limit, in any manner, the 
Secretary's authority under Section 74-4-4.3 of the HWA. 

1. 7.10. Monitoring and Records 

1. 7.10 .1. Representative Sampling 

For the purposes of monitoring, the Permittees shall take samples and 
measurements representative of the monitored activity. [20.4.1.900 
NMAC (incorporating 40 CFR §270.300)(1))] 

1.7.10.2. Record Retention 

Beginning with the effective date of this Permit, the Permittees shall 
retain records of all monitoring information, including all calibration and 
maintenance records and all original strip chart recordings for continuous 
monitoring instrumentation, and copies of all reports and records required 
by this Permit until closure. If original strip chart recordings are more 
than three years old, copies are acceptable. The Permittees shall retain the 
waste minimization certification required by 20.4.1.500 NMAC 
(incorporating 40 CFR §264.73(b)(9)), and records of all data used to 
complete the application for this Permit for a period of at least 3 years 
from the date of certification or application. The Secretary may extend 
these periods at any time, and these periods shall be automatically 
extended during the course of any unresolved enforcement action 
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regarding this facility. The Permittees shall maintain records from all 
ground-water monitoring wells and associated ground-water surface 
elevations, during the active life of the facility and the post -closure 
period. [20.4.1.500 NMAC (incorporating 40 CFR §264.74(b)), 
20.4.1.50 1 NMAC, and 20.4.1.900 (incorporating §270.30(j)(2))] 

1.7.1 0.3. Monitoring Records Contents 

As specified by 20.4.1.900 NMAC (incorporating 40 CFR §270.30(j)(3 )), 
records of monitoring information shall include: 

1. The dates, exact place, and times of sampling or measurements; 

11. The individuals who performed the sampling or measurements; 

m. The dates analyses were performed; 

IV. The individuals who performed the analyses; 

v. The analytical techniques or methods used; and 

Vl. The results of such analyses. 

1. 7 .11. Reporting Requirements 

1. 7 .11.1. Reporting Planned Changes 

The Permittees shall give notice to the Secretary, as soon as possible, of 
any planned physical alterations or additions to the permitted facility. The 
Permittees shall post a link to the planned change notice transmittal letter 
on the WIPP Home Page and inform those on the e-mail notification list 
as specified in Permit Section lJl. [20.4.1.900 NMAC (incorporating 40 
CFR §270.30(1)(1))] 

1.7.11.2. Reporting Anticipated Noncompliance 

The Permittees shall give advance notice to the Secretary of any planned 
changes in the permitted facility or activity which may result in 
noncompliance with permit requirements. The Permittees shall post a link 
to the planned change notice transmittal letter on the WIPP Home Page 
and inform those on the e-mail notification list as specified in Permit 
Section lJl. The Permittees shall not store or dispose TRU mixed waste 
in any modified portion of the facility (except as provided in 20.4.1.900 
NMAC (incorporating 40 CFR §270.42)) until the following conditions 
specified in 20.4.1. 900 NMAC (incorporating 40 CFR §270.30(1)(2)) are 
satisfied: 
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1. The Permittees have submitted to the Secretary, by certified mail 
or hand delivery, a letter signed by the Permittees and a New 
Mexico registered professional engineer stating that the facility 
has been constructed or modified in compliance with this Permit, 
and: 

11. The Secretary has either inspected the modi tied portion of the 
facility and finds it is in compliance with the conditions of this 
Permit~ or waived the inspection or, within 15 calendar days of the 
date of submission of the letter required above, has not notified 
the Permittees of his intent to inspect. 

1.7.11. Transfer of Permits 

The Permittees shall not transfer this Permit to any person, unless the Secretary has 
approved a permit modification request for such transfer in writing. The Secretary shall 
require modification or revocation and reissuance of this Permit as specified by 20.4 .1. 900 
NMAC (incorporating 40 CFR §§270.40 and 270.4l(b)(2)) to identify the new Permittees 
and incorporate other applicable requirements under the HWA, RCRA, and their 
implementing regulations. The prospective new Permittee shall file a disclosure statement 
with the Secretary, if applicable and as specified at §74-4-4.7 of the HW A, prior to 
modification or revocation and re-issuance of the Permit. 

Before transferring ownership or operation of the facility during its active life or post
closure care period, the Permittees shall notify the new owner or operator in writing as 
required by 20.4.1.500 and .900 NMAC (incorporating 40 CFR §§264.12(c) and 
270.30(1)(3)). 

1.7.13. 24 Hour and Subsequent Reporting 

1. 7.13 .1. Oral Report 

As required by 20.4.1.900 NMAC (incorporating 40 CFR 
§270.30(1)(6)(i)), within 24 hours from the time the Permittees become 
aware of the circumstances, the Permittees shall report orally to the 
Secretary any noncompliance which may endanger human health or the 
environment, including: 

1. Information concerning release of any TRU mixed or hazardous 
waste that may cause an endangerment to public drinking water 
supplies; and 

n. Any information of a release or discharge of TRU mixed or 
hazardous waste, or of a fire or explosion from the facility, which 
could threaten the environment or human health outside the 
facility. 
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The oral report shall be made by calling the Hazardous Waste Bureau's 
main telephone number during regular business hours, or by calling the 
New Mexico Department of Public Safety dispatch telephone number 
during non-business hours, and requesting that the report be forwarded to 
the NMED spill number. 

1.7.13.2. Description of Occurrence 

The description of the occurrence and its cause shall include: 

1. Name, address, and telephone number of the Permittees: 

11. Name, address, and telephone number of the facility; 

111. Date, time, and type of incident; 

lV. Name and quantity of materials involved; 

v. The extent of injuries, if any; 

v1. An assessment of actual or potential hazards to the environment 
and human health outside the facility, where this is applicable; and 

v11. Estimated quantity and disposition of recovered material that 
resulted from the incident. [20.4.1.900 NMAC (incorporating 40 
CFR §270.30(1)(6)(ii))] 

1.7.13.3. Written Notice 

As required by 20.4.1.900 NMAC (incorporating 40 CFR 
§270.30(1)(6)(iii)), the Permittees shall submit a written notice within five 
calendar days of the time the Permittees become aware of the 
circumstances. The written notice shall contain the information required 
in Permit Section 1. 7.13 .2 and the following information: 

1. A description of the noncompliance and its cause; 

n. The period(s) of the noncompliance including exact dates and 
times and, if the noncompliance has not been corrected, the 
anticipated time it is expected to continue; and 

111. Steps taken or planned to reduce, eliminate, and prevent 
recurrence of the noncompliance. 

The Secretary may waive the five-day written notice requirement in favor 
of a written report within 15 calendar days if justifiable cause is provided 
in advance. The Permittees shall post a link to the written notice or report 
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transmittal letter on the WIPP Home Page and inform those on the e-mail 
notification list as specified in Permit Section ill-

1. 7.13.4. Contingency Plan Implementation 

lfthe Contingency Plan is implemented, the Permittees shall comply with 
the reporting requirements specified in Permit Attaclm1ent D (RCRA 
Contingency Plan). [20.4.1.500 NMAC (incorporating 40 CFR 
§264.560))] 

1.7.14. Other Noncompliance 

The Permittees shall report to the Secretary all other instances of noncompliance not 
otherwise required to be reported above, in Permit Sections 1.7.10 through 1.7.13, at the 
time monitoring reports are submitted annually in October. The reports shall contain the 
information specified in Permit Section 1. 7.13 and 20.4.1.900 NMAC (incorporating 40 
CFR §270.30(1)(1 0)). 

1. 7.15. Other Information 

Whenever the Permittees become aware that they failed to submit any relevant facts in the 
Permit application, or submitted incorrect information in the Permit application or in any 
report to the Secretary, the Permittees shall promptly submit such facts or information in 
writing to the Secretary. The Permittees shall post a link to the transmittal letter on the WIPP 
Home Page and inform those on the e-mail notification list as specified in Permit Section 
ill. [20.4.1.900 NMAC (incorporating 40 CFR §270.30(1)(11 ))] 

1.8. ADMISSIBILITY OF DATA 

The Permittees waive any objection to the admissibility as evidence of any data required by this 
Permit in any administrative or judicial action to enforce a condition of this Permit. 

1.9. SIGNATORY REQUIREMENT 

The Permittees shall sign and certify, as specified in 20.4.1.900 NMAC (incorporating 40 CFR 
§270.11) all applications, reports required by this Permit, or information submitted to or requested 
by the Secretary. [20.4.1.900 NMAC (incorporating 40 CFR §270.30(k))] 

1.1 0. SUBMITTAL OF REPORTS, NOTIFICATIONS, AND INFORMATION TO THE 
SECRETARY 

1.1 0.1. Information Submittal 

The Permittees shall submit, by certified mail or hand delivery or by electronic transmittal 
with a subsequent hard copy, all reports, notifications, or other submissions which are 
submitted to or requested by the Secretary or required by this Permit, to: 
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All documents prepared by the Permittees under the terms of this Permit and submitted to 
the Secretary that are subject to the provisions of 20.4.2 NMAC shall be subject to the 
procedures set forth therein. Documents requiring the Secretary's approval that are not 
subject to the provisions of20.4.2 NMAC may be reviewed and approved, approved with 
modifications or directions, disapproved, denied, or rejected by the Secretary. 

Submittals and associated schedules, upon the Secretary's written approval, shall become 
enforceable as part of this Permit in accordance with the terms of the Secretary's written 
approval, and such documents, as approved, shall control over any contrary or conflicting 
requirements of this Permit. This provision does not affect any public process that is 
otherwise required by this Permit, the HW A, or its implementing regulations, including 40 
CFR §270.42 and 20.4.1.901 NMAC. 

1.10 .3. Extension of Time 

The Permittees may seek an extension of time in which to perform a requirement of this 
Permit, for good cause, by sending a written request for extension of time and proposed 
revised schedule to the Secretary. The request shall state the length of the requested 
extension and describe the basis for the request. The Secretary will respond in writing to any 
request for extension following receipt of the request. If the Secretary denies the request for 
extension, reasons for the denial will be stated. 

1.11. PUBLIC E-MAIL NOTIFICATION LIST 

The Permittees shall develop and maintain an e-mail list to notify members of the public concerning 
actions identified in this Permit requiring e-mail notification. The Permittees shall send e-mail 
notifications required by this Permit to the e-mail list within seven days of the submittal date to the 
Secretary and shall include in the e-mail a direct link to the specific document to which ii relates. 
The Permittees shall provide a link on the WIPP Home Page <http://www.wipp.energy.gov> 
whereby members of the public may review the actions requiring e-mail notification and submit a 
request to be placed on this list. 

1.12. CONFIDENTIAL INFORMATION 

The Permittees may claim confidentiality for any information submitted to or requested by the 
Secretary or required by this Permit. Any such claim must be asserted at the time of submittal in the 
manner prescribed on the application form, or in the case of other submittals, by stamping the words 
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'"confidential business information" on each page containing such information. If no claim is made, 
the Secretary may make the information available to the public without further notice. If a claim is 
asserted, the information will be treated in accordance with the procedures in 40 CFR Part 2 (Public 
Information), to the extent authorized by Section 74-4-4.3(0) and (F) of the HW A and 20.4.1.1 00 
and .900 NMAC (incorporating 40 CFR §260.2 and §170.12). 

1.13. DOCUMENTS TO BE MAINTAIN ED AT THE FACILITY 

The Permittees shall comply with the recordkeeping and reporting requirements specified in 
20.4.1.500 NMAC (incorporating 40 CFR §264. 73(a)) and elsewhere in this Permit. 

The Permittees shall maintain at the facility, until closed as specified in Part 6, the following 
documents and all amendments, revisions and modifications to these documents: 

1. Waste Analysis Plan, as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.13(b)) 
and this Permit, and records and results of waste analyses performed as specified in 
20.4.1.500 NMAC (incorporating 40 CFR §264.13). 

2. Inspection schedules, as required by 20.4.1.500 NMAC (incorporating 40 CFR 
§264.15(b )(2)) and this Permit, and records and results of inspections as required by 
20.4.1.500 NMAC (incorporating 40 CFR §264.15(d)). 

3. Personnel training documents and records, as required by 20.4.1.500 NMAC (incorporating 
40 CFR §264.16(d)) and this Permit. 

4. Contingency Plan, as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.53(a)) and 
this Permit, including summary reports and details of all incidents that require 
implementation of the contingency plan as specified in 20.4.1.500 NMAC (incorporating 40 
CFR §264.56G)). 

5. Operating record, as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.73) and 
this Permit. 

6. Closure Plan, as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.112(a)) and 
this Permit. 

7. Post-Closure Plan as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.118(a)) 
and this Permit. 

8. Procedures for limiting air emissions, as required by 20.4.1.500 and .900 NMAC 
(incorporating 40 CFR §§264.601(c) and 270.23(a)(2)) and this Permit. 

9. All other documents required by Part 1, Permit Section 1.7.10, and Part 2. 
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The Pennittees shall establish and maintain an electronic Information Repository (IR) in 
accordance with the requirements of 20.4.1.11 02 NMAC (incorporating 40 CFR 
§§ 124.33(c) through (t)) and 20.4.1.900 NMAC (incorporating 40 §270.30(m)). The 
documents contained in the IR shall be accessible to the public from the WIPP Home Page. 

The Permittees shall establish theIR no later than the effective date of this Permit. 

1.14.2. Contents of Information Repository 

The Permittees shall ensure that the IR contains the following documents: 

1. The Permittees' Part A and Part B Permit Applications associated with the 
permit renewal; 

2. A complete copy of this Permit, as it may be modified; 

3. Permit modification notifications and requests associated with this Permit 
submitted pursuant to 20.4.1. 900 NMAC (incorporating 40 CFR §270.42) 
and any associated responses from the Secretary; 

4. The Waste Minimization Report submitted pursuant to Permit Section 2.4; 

5. Requests for extensions oftime submitted pursuant to Permit Section 1.10.3; 

6. Corrective action documents submitted pursuant to Permit Part 8; 

7. Each report submitted pursuant to Permit Sections 1. 7.11 and 1. 7.13 if such 
report is required to be submitted in writing; 

8. Notices of deficiency or disapproval (NODs), NOD responses, final approval 
letters, and directives from the Secretary associated with the documents 
identified in paragraphs 1, 3, and 6 above; 

9. Notices of violation, administrative compliance orders, responses to these 
documents required by the Secretary, and directives from the Secretary 
associated with the Permit; 

10. Biennial Report submitted pursuant to Permit Section 2.14.2. 

1.14.3. Index oflnformation Repository 

The Permittees shall ensure that the IR includes an index of the documents contained in the 
IR identifying all document titles, publications dates, and authors. This index shaH be 
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accessible on the internet through the WlPP Home Page. The Permittees shall ensure that all 
documents are searchable and printable. 

The Permittees shall add new documents to the IR within ten days after the new documents 
are submitted to, or received from, the Secretary. 

1.14.4. Notification to Public of Information Repository 

The Permittees shall inform the public of the existence of the IR and how it may be accessed 
by the following methods: 

1. Written notice to all individuals on the facility mailing list 30 days after the 
IR becomes operational; 

2. Public notice in area newspapers, including the Carlsbad Current-Argus, 
Albuquerque JournaL and Santa Fe New Mexican, when theIR becomes 
operational; 

3. Continuous notice on the WIPP Home Page of the existence of theIR; and 

4. In the public notice related to any permit modification notification or request 
submitted by the Permittees, including permit renewals. 

1.15. COMMUNITY RELATIONS PLAN 

1.15 .1. Requirement for Community Relations Plan 

The Permittees shall establish and implement a Community Relations Plan ( CRP) to 
describe how the Permittees will keep communities and interested members of the public 
informed of Permit-related activities, including waste management, closure, post-closure, 
and corrective action, as specified in 20.4.1.900 NMAC (incorporating 40 CFR 
§270.32(b)(2)). The CRP shall explain how communities and interested members of the 
public can participate in Permit-related activities. 

The Permittees shall implement and post the CRP on the WIPP Home Page within 180 days 
ofthe effective date of this Permit. The Permittees shall maintain the CRP until the 
termination of this Permit. 

1.15 .2. Contents of Community Relations Plan 

The CRP must describe how the Permittees will accomplish the following elements: 

1. Identify and establish an open working relationship with communities and 
interested members of the public; 

2. Establish a productive government-to-government relationship between the 
Permittee DOE and affected tribes and pueblos; 
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3. Keep communities and interested members ofthe public informed of permit 
actions of interest (e.g., implementation of the Contingency Plan, Permit 
modification requests, Permit compliance issues); 

4. Minimize disputes and resolve differences with communities and interested 
members of the public; 

5. Provide a mechanism for the timely dissemination of information in response 
to individual requests; and 

6. Provide a mechanism for communities and interested members of the public 
to provide feedback and input to the Permittees. 

1.15 .3. Government to Government Consultation 

DOE shall consult on a government-to-government basis with affected tribes and pueblos in 
New Mexico when developing the CRP in an effort to ensure the program is responsive to 
their needs. DOE shall document in the operating record of this Permit and post on the 
WIPP Home Page all consultations, communications, agreements, and disagreements 
between DOE and affected tribes and pueblos in New Mexico only with the express 
approval of those entities, regarding the development ofthe CRP. The CRP shall specify 
how DOE will consult on a government-to-government basis with affected tribes and 
pueblos annually concerning how they may be made better informed of the issues related to 
this Pennit. 

1.15 .4. Initial Consultation on Community Relations Plan 

The Permittees shall communicate with and solicit comments from communities and 
interested members of the public when developing the CRP in an effort to ensure the 
program is responsive to their needs. The Permittees shall document in the operating record 
of this Permit all consultations, communications, agreements, and disagreements between 
the Permittees and all participating entities, with the approval of those entities, regarding the 
development of the CRP. 

1.15 .5. Annual Compilation of Comments on Community Relations Plan 

The CRP shall specify how the Permittees will solicit comments from communities and 
interested members of the public annually concerning how they may be made better 
informed of the issues related to this Permit. The CRP shall specify that the Permittees will 
annually post on the WIPP Home Page a compilation of all such comments, including any 
statements of disagreement, with the approval of those entities in a manner set forth in the 
CRP. 
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l.l6. DISPUTE RESOLUTION 

1.16.1. Applicabilitv 

In the event DOE disagrees, in whole OT in part, with either an action on a final audit report 
by NMED (as specified in Permit Section 2.3.2.4) or an evaluation by NMED of DOE's 
provisional approval of an AK Sufficiency Determination Request tor a particular waste 
stream (as specified in Permit Attachment C), DOE may seek dispute resolution. The dispute 
resolution procedure in this Permit Section shall be the exclusive mechanism for resolving 
disputes related to NMED's final audit report action or a determination that DOE's 
provisional approval for a particular waste stream is inadequate. 

1.16.2. Notice to NMED 

To invoke dispute resolution, DOE shall notifY NMED in writing within seven calendar 
days of receipt of the action or determination in dispute. Such notice shall be sent to the 
Hazardous Waste Bureau Chief and must set forth the specific matters in dispute, the 
position DOE asserts should be adopted, a detailed explanation for DOE's position, and any 
other matters considered necessary for the dispute resolution. For AK Sufficiency 
Determination disputes, DOE shall also submit all factual data, analysis, opinion, and other 
documentation upon which they relied for their provisional approval, and any other 
information that supports their position. NMED shall acknowledge receipt of notification by 
e-mail sent to DOE's representative as designated in their written notification. 

1.16.3. Tier I- Informal Negotiations 

DOE and NMED shall make all reasonable, good faith efforts to informally resolve disputes 
related to NMED's determination. DOE and NMED shall meet or teleconference within 15 
calendar days from NMED's receipt of notice to commence negotiations to resolve the 
dispute. DOE and NMED shall have 30 calendar days from NMED's receipt of notice to 
resolve the dispute. If an agreement is reached, NMED shall promptly inform DOE of the 
terms of the agreement in writing. DOE shall comply with the terms of such agreement or, if 
appropriate, submit a revised submitt31 and implement the same in accordance with such 
agreement. If an agreement is not reached, NMED shall promptly inform DOE in writing 
that an agreement has not been reached. 

1.16.4. Tier II- Final Decision ofthe Secretary 

In the event agreement is not reached within the 30 calendar day period, DOE may submit a 
written Request for Final Decision to the Secretary. The Request must be submitted within 
seven calendar days after receipt of notification from NMED that an agreement under Tier I 
was not reached. The Secretary will notify the Permittees in writing of the decision on the 
dispute, and the Permittees shall comply with the terms and conditions of the decision. Such 
decision shall be the final resolution of the dispute and shall be enforceable under this 
Permit. 
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With the exception of those matters under dispute, the Permittees shall proceed to take any 
action required by those portions of the submission and of this Permit that NMED 
determines are not affected by the dispute. 

1.16.6. E-Mail Notifications 

If DOE submits a notice to NMED pursuant to Permit Section 1.16.2, the Permittees shall 
post a link to the notice on the WIPP Home Page, and inform those on the e-mail 
notification list as specified in Permit Section ill. After receipt ofNMED's letter 
concerning the conclusion of any Tier I negotiations, the Permittees shall post a link to the 
NMED letter on the WIPP Home Page, and shall inform those on the e-mail notification list 
as specified in Permit Section ill. If a Tier I agreement is not reached and DOE submits a 
Tier li request for final decision to the Secretary, the Permittees shall post a link to the 
request on the WIPP Home Page, and shall inform those on the e-mail notification list as 
specified in Permit Section ill. After receiving notice of the final action by the Secretary, 
the Permittees shall post a link to the final action on the WIPP Home Page and shall inform 
those on the e-mail notification list as specified in Permit Section 111. 
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PERMIT ATTACHMENTS 

Permit Attachment A2 (as modified from WlPP Hazardous Waste Facility Permit Amended 
Renewal Application, "Geologic Repository"- Appendix M2). 

Permit Attachment C (as modified trom WIPP Hazardous Waste Facility Permit Amended Renewal 
Application, ''Waste Analysis Plan"- Chapter B). 

Permit Attachment C7 (as modified from WIPP Hazardous Waste Facility Petmit Amended 
Renewal Application, "Permittee Level TRU Waste Confirmation Processes"- Appendix 87). 

Permit Attachment D (as moditied from WIPP Hazardous Waste Facility Permit Amended Renewal 
Application, "RCRA Contingency Plan"- Chapter F). 

Permit Attachment G 1 (as modified from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application, ''Detailed Design Report for an Operation Phase Panel Closure System''
Appendix I 1) 
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This Part authorizes the management and disposal of contact-handled (CH) and remote-handled 
(RH) transuranic (TRU) mixed waste containers in the Underground Hazardous Waste Disposal 
Units (Underground HWDUs) identified herein. Specific facility and process information for the 
management and disposal ofCH and RH TRU mixed waste in the Underground HWDUs is 
incorporated in Permit Attachment A2 (Geologic Repository). 

4. L L Underground Hazardous Waste Disposal Units 

The Underground HWDUs are located at the WIPP facility approximately 2150 feet (665 
meters) below the ground surface within the Salado formation. An Underground HWDU is a 
single excavated panel, consisting of seven rooms and two access drifts, designated for 
disposal of TRU mixed waste containers. 

The Permittees may dispose TRU mixed waste in the Underground HWDUs, provided the 
Permittees comply with the following conditions: 

4.1. 1. 1. Disposal Containers 

The Pennittees shall dispose TRU mixed waste in containers specified in 
Permit Section 4.3.1. 

4.1.1.2. Disposal Locations and Quantities 

The Permittees shall dispose TRU mixed waste containers in eight 
Underground HWDUs, as specified in Table 4.1.1 below and depicted in 
Permit Attachment A2, Figure A2-1. The Permittees may dispose 
quantities of TRU mixed waste containers in these locations not to exceed 
the maximum capacities specified in Table 4.1.1 below. The Permittees 
may increase these capacities subject to the following conditions: 

1. The Permittees may submit a Class 1 permit modification 
requiring prior approval of the Secretary in accordance with 
20.4.1.900 NMAC (incorporating 40 CFR §270.42(a)) to increase 
the CH TRU mixed waste capacity by 35,300 ft3 (1,000 m3

) or 
less, and the RH TRU mixed waste capacities in Panels 5 and 6 to 
a maximum of 22,950 ft3 

( 650 rn3
). 

At least 15 calendar days before submittal to NMED, the 
Permittees shall post a link to the Class 1 permit modification on 
the WIPP Horne Page and inform those on the e-mail notification 
list. 
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Description 1 

Panel 1 

Panel2 

Panel3 

Panel4 

PanelS 

Panel6 

Panel? 

PanelS 

Total 

11. Notwithstanding Pennit Section 4.1.1.2.i, any Underground 
HWDU CH TRU waste capacity may be increased by up to 25 
percent of the total maximum capacity in Table 4.1.1 by 
submitting a Class 2 permit modification request in accordance 
with 20.4.1.900 NMAC (incorporating 40 CFR §270.42(b)). 

Table 4.1.1- Underground HWDUs 

Maximum Container Final Waste 
Waste Type Capacity2 Equivalent Volume 

CHTRU 636,000ft3 370,800 ft3 

(18,000 m3
) (10,500 m3

) 

CHTRU 636,000 ft3 635,600 ft3 

(18,000 m3
) (17,998 m3

) 

CHTRU 662,150 ft3 603,600 ft3 

(18,750 m3
) (17,092 m3

) 

CHTRU 662,150 ft3 so3,soo fe 
(18,750 m3

) (14,258 m3
) 

RHTRU 12,570 ft3 400 RH TRU 6,200 ft3 

(356m3
) Canisters (176m3

) 

CHTRU 662,150 ft3 562,500 ft3 

(18,750 m3
) (15,927m3

) 

RHTRU 15,720 ft3 500 RHTRU 8,300 ft3 

(445m3
) Canisters (235m3

) 

CHTRU 662,150 ft3 

(18,750 m3
) 

RHTRU 18,860 ft3 600RHTRU 
(534m3

) Canisters 

CHTRU 662,150 ft3 

(18,750 m3
) 

RHTRU 22,950 ft3 730RHTRU 
(650m3

) Canisters 

CHTRU 662,150 ft3 

(18,750 m3
) 

RHTRU 22,950 ft3 730RHTRU 
(650m3

) Canisters 

CHTRU 5,244,900 re 
(148,500 m) 

RHTRU 93,050 re 2960RHTRU 
(2,635 m3

) Canisters -
1 The area of each panel is approximately 124,150 ft2 (11,533 m2). 
2 "Maximum Capacity" is the maximum volume ofTRU mixed waste that may be emplaced in each panel. The maximum repository 
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capacity of''6.2 million cubic ft:et of transuranic waste" is specified in the WIPP L:md Withdrawal Act (Pub. L. I 02-579, as amended) 

4.2. PERMITTED AND PROHIBITED WASTE IDENTlFICA TION 

4.2.1. Permitted Waste 

The Permittees may dispose TRU mixed waste in the Underground HWDUs, provided the 
Permittees comply with the following conditions: 

4.2.1.1. Waste Analysis Plan 

The TRU mixed waste shall be characterized to comply with the waste 
analysis plan specified in Permit Section 2.3 .1. 

4.2.1.2. TSDF Waste Acceptance Criteria 

4.2.1.3. 

The TRU mixed waste shall comply with the treatment, storage, and 
disposal facility (TSDF) waste acceptance criteria specified in Permit 
Section 2.3.3. 

Hazardous Waste Numbers 

The TRU mixed waste shall contain only hazardous waste numbers 
specified in Permit Section 2.3.4. 

Derived waste may be disposed in the Underground HWDUs as specified in Permit Section 
2.3.5. 

4.2.2. Prohibited Waste 

4.2.2.1. General Prohibition 

The Pe1mittees shall not dispose any TRU mixed waste that fails to 
comply with Permit Section 4.2.1. 

4.2.2.2. Specific Prohibition 

After this Permit becomes effective, the Permittees shall not dispose non
mixed TRU waste in any Underground HWDU unless such waste is 
characterized in accordance with the requirements of the W AP specified 
in Permit Section 2.3 .1. The Permittees shall not dispose TRU mixed 
waste in any Underground HWDU if the Underground HWDU contains 
non-mixed TRU waste which was disposed of after this Permit became 
effective and was not characterized in accordance with the requirements 
ofthe WAP. 
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4.3. DISPOSAL CONTAINERS 

4.3.1. Acceptable Disposal Containers 

The Permittees shall use containers that comply with the requirements for U.S. Department 
of Transportation shipping container regulations ( 49 CFR § 173 - Shippers - General 
Requirements for Shipment and Packaging, and 49 CFR § 178 - Specifications for 
Packaging) for disposal ofTRU mixed waste at WIPP. The Permittees are prohibited from 
disposing TRU mixed waste in any container not specified in Permit Attachment Al 
(Container Storage), Section Al-lb, as set forth below: 

4.3.1.1. Standard 55-gallon (208-liter) Drum 

Standard 55-gallon drums are configured as a 7-pack or as an individual 
unit. 

4.3.1.2. Standard Waste Box (SWB) 

An SWB is configured as an individual unit. 

4.3.1.3. Ten-drum Overpack(TDOP) 

A TDOP is configured as an individual unit. 

4.3.1.4. 85-gallon (322-liter) Drum 

85-gallon drums are configured as a 4-pack or as an individual unit. 

4.3.1.5. 100 gallon (379-liter) Drum 

1 00-gallon drums are configured as a 3-pack or as an individual unit. 

4.3.1.6. RH TRU Canister 

An RH TRU canister is configured as an individual unit. 

4.3.1.7. Standard Large Box 2 (SLB2) 

An SLB2 is configured as an individual unit. 

4.3.2. Condition of Containers 

If a container holding TRU mixed waste is not in good condition (e.g., severe rusting, 
apparent structural defects) or if it begins to leak prior to disposal in an Underground 
HWDU, the Permittees shall manage the TRU mixed waste containers specified in Permit 
Section 4.3 .1 as specified in Permit Attachment A1 and in compliance with 20.4.1.500 
NMAC (incorporating 40 CFR §264.171). 
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The Pennittees shall limit releases to the air of volatile organic compound waste constituents 
(VOCs) as specified by the following conditions, as required by 20.4.1.500 NMAC (incorporating 
40 CFR §264.60l(c)): 

4.4.1. Room-Based Limits 

The measured concentration ofVOCs in any open (active) room and in each closed room in 
active panels within an Underground HWDU shall not exceed the limits specitied in Table 
4.4.1 below: 

Table 4.4.1 - VOC Room-Based Limits 

VOC Room-Based Concentration Limit 
Compound (PPMV) 

Carbon Tetrachloride 9625 

Chloro benzene 13000 

Chloroform 9930 

l, 1-Dichloroethene 5490 

1 ,2-Dichloroethane 2400 

Methylene Chloride 100000 

1, 1 ,2,2-Tetrachloroethane 2960 

Toluene 11000 

1,1, 1-Trichloroethane 33700 

There are no maximum concentration limits for other VOCs. 

4.4.2. Determination ofVOC Room-Based Limits 

The Permittees shall confirm the VOC concentration and emission rate limits identified in 
Permit Section 4.4.1 using the VOC Monitoring Plan specified in Permit Attachment N 
(Volatile Organic Compound Monitoring Plan). The Permittees shall conduct monitoring of 
VOCs as specified in Permit Sections 4.6.2 and 4.6.3. 

4.4.3. Ongoing Disposal Room VOC Monitoring in Panels 3 Through 8 

The Permittees shall continue disposal room VOC monitoring in Room 1 of Panels 3 
through 8 after completion of waste emplacement until final panel closure unless the 
explosion-isolation wall specified in Permit Attachment G 1 (Detailed Design Report for an 
Operation Phase Panel Closure System) is installed in the panel. 
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4.5. DESIGN, CONSTRUCTION, AND OPERATION REQUIREMENTS 

The Permittees shall design, construct and operate the Underground HWDUs as specified by the 
following conditions and as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.60 1 ): 

4.5.1. Repository Design 

The Permittees shall construct each Underground HWDU in conformance with the 
requirements specified in Permit Attachment A2 and Permit Attachment A3 (Drawing 
Number 51-W-214-W, "Underground Facilities Typical Disposal Panel"). 

4.5.2. Repository Construction 

4.5.2.1. Construction Requirements 

Subject to Permit Section 4.5.1, the Permittees may excavate the 
following Underground HWDUs, as depicted in Permit Attachment A2, 
Figure A2-1, "Repository Horizon", and specified in Section A2-2a(3), 
"Subsurface Structures (Underground Hazardous Waste Disposal Units 
(HWDUs))": 

• Panel 1 0 (Disposal area access drift) 
• Panel2 
• Panel 9 (Disposal area access drift) 
• Panel3 
• Panel4 
• PanelS 
• Panel6 
• Panel 7 
• Panel 8 

Prior to disposal of TRU mixed waste in a newly constructed 
Underground HWDU, the Permittees shall comply with the certification 
requirements specified in Permit Section 1. 7 .11.2. 

4.5.2.2. Notification Requirements 

At least 30 calendar days prior to the projected start date of excavation of 
each Underground HWDU, the Permittees shall provide written 
notification to the Secretary stating the projected start date of excavation, 
along with supporting rationale (e.g., projected waste receipt rate, etc.). 
The Permittees shall post a link to the notification transmittal letter on the 
WIPP Horne Page and inform those on the e-mail notification list as 
specified in Permit Section 1.11. 
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Prior to disposal ofTRU mixed waste in a newly constructed Underground HWDU, the 
Pennittees shall comply with the cetiiiication requirements specified in Permit Section 
1.5.1 I. 

4.5.3. Repository Operation 

4.5.3.1. 

4.5.3.2. 

4.5.3.3. 

Underground Traffic Flow 

The Permittees shall restrict and separate the ventilation and traffic flow 
areas in the underground TRU mixed waste handling and disposal areas 
from the ventilation and traffic t1ow areas for mining and construction 
equipment, except that during waste transport in W-30, ventilation need 
not be separated north of S-1600. 

The Permittees shall designate routes for the traffic flow ofTRU mixed 
waste handling equipment and construction equipment as required by 
Permit Attachment A4 (Traffic Patterns), Section A4-4, "Underground 
Traffic." These routes will be recorded on a mine map that is posted in a 
location where persons entering the underground can read it. Whenever 
the routes are changed, the map will be updated. Maps will be available in 
facility files until facility closure. 

Ventilation 

The Permittees shall maintain a minimum running annual average mine 
ventilation exhaust rate of 260,000 standard ft3 /min and a minimum 
active room ventilation rate of 35,000 standard ft3 /min in each active 
room where waste disposal is taking place and workers are present in the 
room, as specified in Permit Attachment A2, Section A2-2a(3), 
"Subsurface Structures (Underground Ventilation System Description)" 
and as required by 20.4.1.500 NMAC (incorporating 40 CFR 
§264.601(c)). 

Ventilation Barriers 

The Permittees shall construct ventilation barricades in active 
Underground HWDUs to restrict the flow of mine ventilation air through 
full disposal rooms, as specified in Permit Attachment A2, Section A2-
2a(3), "Subsurface Structures (Underground Ventilation System 
Description)" and as required by 20.4.1.500 NMAC (incorporating 40 
CFR §264.601(c)). 

4.6. MAINTENANCE AND MONITORING REQUIREMENTS 

The Permittees shall maintain and monitor the Underground HWDUs as specified by the following 
conditions and as required by 20.4.1.500 NMAC (incorporating 40 CFR §§264.601 and 264.602): 
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4.6.1. Geomechanical Monitoring 

4.6.!.!. 

4.6.1.2. 

Implementation of Geomechanical Monitoring Program 

The Pem1ittees shall implement a geomechanical monitoring program in 
each Underground HWDU as specified in Permit Attachment A2, Section 
A2-5b(2), "Geomechanical Monitoring" and as required by 20.4.1.500 
NMAC (incorporating 40 CFR §264.602). 

Reporting Requirements 

The Permittees shall submit to the Secretary an annual report in October 
evaluating the geomechanical monitoring program and shall include 
geomechanical data collected from each Underground HWDU during the 
previous year, as specified in Permit Attachment A2, Section A2-5b(2), 
"Geomechanical Monitoring", and shall also include a map showing the 
current status of HWDU mining. The Permittees shall also submit at that 
time an annual certification by a registered professional engineer 
certifying the stability of any explosion-isolation walls. The Permittees 
shall post a link to the geomechanical monitoring report transmittal letter 
on the WIPP Home Page and inform those on the e-mail notification list 
as specified in Permit Section 1.11. 

4.6.1.3. Notification of Adverse Conditions 

When evaluation of the geomechanical monitoring system data identifies 
a trend towards unstable conditions which requires a decision whether to 
terminate waste disposal activities in any Underground HWDU, the 
Permittees shall provide the Secretary with the same report provided to 
the WIPP Operations Manager within seven calendar days of its issuance, 
as specified in Permit Attachment A2, Section A2-5b(2)(a), "Description 
of the Geomechanical Monitoring System". The Permittees shall post a 
link to the adverse condition notice transmittal letter on the WIPP Home 
Page and inform those on the e-mail notification list as specified in 
Permit Section 1.11. 

4.6.2. Repository Volatile Organic Compound Monitoring 

4.6.2.1. Implementation ofRepository VOC Monitoring 

The Permittees shall implement repository VOC monitoring as specified 
in Permit Attachment N (Volatile Organic Compound Monitoring Plan) 
and as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.602 
and §264.601(c)). The Permittees shall implement repository VOC 
monitoring until the certified closure of all Underground HWDUs. 
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The Permittees shall report to the Secretary semi-annually in April and 
October the data and analysis of the VOC Monitoring Plan. 

4.6.2.3. Notification Requirements 

The Permittees shall notify the Secretary in writing, within seven calendar 
days of obtaining validated analytical results, whenever the concentration 
of any VOC specified in Table 4.4.1 exceeds the concentration of concern 
specified in Table 4.6.2.3 below. 

The Permittees shall notify the Secretary in writing, within seven calendar 
days of obtaining validated analytical results, whenever the running 
annual average concentration (calculated after each sampling event) for 
any VOC specified in Table 4.4.1 exceeds the concentration of concern 
specified in Table 4.6.2.3 below. 

The Permittees shall post a link to any exceedance notice transmittal letter 
on the WIPP Home Page and inform those on the e-mail notification list 
as specified in Permit Section 1.11. 

Table 4.6.2.3 - VOC Concentrations of Concern 

Drift E-300 Concentration 

Compound ug!m3 ppbv 

Carbon Tetrachloride 6040 960 

Chlorobenzene 1015 220 

Chloroform 890 180 

1, 1-Dichloroethene 410 100 

1 ,2-Dichloroethane 175 45 

Methylene Chloride 6700 1930 

1,1 ,2,2-Tetrachloroethane 350 50 

Toluene 715 190 

1,1, 1-Trichloroethane 3200 590 

4.6.2.4. Remedial Action 

If the running annual average concentration for a VOC specified in Table 
4.4.1 exceeds the concentration of concern specified in Table 4.6.2.3, the 
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Permittees shall cease disposal in the active CH disposal room and install 
ventilation barriers as speciiied in Permit Section 4.5.3.3. 

If the running annual average concentration tor a VOC specified in Table 
4.4.1 exceeds the concentration of concern specified in Table 4.6.? .3 for 
six consecutive months, the Permittees shall close the affected 
Underground HWDU as specified in Permit Section 4.9.1. 

For any remedial action taken under this Permit Section, the Permittees 
shall submit to the Secretary written quarterly status reports, beginning 30 
calendar days after the Permittees submit the initial notification in Permit 
Section 4.6.2.3 which resl!lted in the remedial action. The quarterly status 
report shall analyze the cause of exceedance, describe the implementation 
and results of the remedial action, and describe measures taken to prevent 
future exceedances. The Permittees shall submit such reports until the 
Secretary determines the remedial action has been completed in 
accordance with all applicable requirements of this Permit. 

4.6.3. Disposal Room Volatile Organic Compound Monitoring 

4.6.3 .1. Implementation of Disposal Room VOC Monitoring 

The Permittees shall implement disposal room VOC monitoring as 
specified in Permit Attachment Nand as required by 20.4.1.500 NMAC 
(incorporating 40 CFR §264.602 and §264.60l(c)). 

4.6.3.2. Notification Requirements 

The Permittees shall notify the Secretary in writing, within seven calendar 
days of obtaining validated analytical results, whenever the concentration 
of any VOC specified in Table 4.4.1 in any closed room in an active 
panel or in the immediately adjacent closed room exceeds the action 
levels specified in Table 4.6.3.2 below. The Permittees shall post a link to 
the exceedance notice transmittal letter on the WIPP Home Page and 
inform those on the e-mail notification list as specified in Permit Section 
1.11. 
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Table 4.6.3.2 - Action Levels for Disposal Room Monitoring 

95% Action Level for 
so•Yo Action Level for VOC Constituents of 
VOC Constituents of Concern in Active Open 

Concern in Any or Immediately Adjacent 
Compound Closed Room, ppmv Closed Room, ppmv 

Carbon Tetrachloride 4,813 9,145 

Chlorobenzene 6,500 12,350 

Chloroform 4,965 9,433 

l, 1-Dichloroethene 2,745 5,215 

1 ,2-Dichloroethane 1,200 2,280 

Methylene Chloride 50,000 95,000 

1,1 ,2,2-Tetrachloroethane 1,480 2,812 

Toluene 5,500 10,450 

1,1, 1-Trichloroethane 16,850 32,015 

4.6.3.3. Remedial Action 

Upon receiving validated analytical results that indicate one or more of 
the VOCs specified in Table 4.4.1 in any ofthe closed rooms in an active 
panel has reached the "50% Action Level" in Table 4.6.3.2, the sampling 
frequency for such closed rooms will increase to once per week. The once 
per week sampling will continue either until the concentrations in the 
closed room(s) fall below the "50% Action Level" in Table 4.6.3.2, or 
until closure of Room 1 of the panel, whichever occurs first. If one or 
more ofthe VOCs in Table 4.4.1 in the active open room or immediately 
adjacent closed room reaches the "95% Action Level" in Table 4.6.3.2, 
another sample will be taken to confirm the existence of such a condition. 
If the second sample confirms that one or more ofVOCs in the 
immediately adjacent closed room have reached the "95% Action Level" 
in Table 4.6.3.2, the active open room will be abandoned, ventilation 
barriers will be installed as specified in Permit Section 4.5.3.3, waste 
emplacement will proceed in the next open room, and monitoring of the 
subject closed room will continue at a frequency of once per week until 
commencement of panel closure. 
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4.6.4. Mine Ventilation Rate Monitoring 

4.6.4.1. 

4.6.4.2. 

Implementation of Mine Ventilation Rate Monitoring Plan 

The Pennittees shall implement the Mine Ventilation Rate Monitoring 
Plan specified in Permit Attachment 0 (WlPP Mine Ventilation Rate 
Monitoring Plan) until the certified closure of all Underground HWDUs 
and as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.602 
and §264.60l(c)). 

Reporting Requirements 

The Permittees shall report to the Secretary annually in October the 
results of the data and analysis of the Mine Ventilation Rate Monitoring 
Plan. 

4.6.4.3. Notification Requirements 

The Permittees shall calculate the running annual average mine 
ventilation exhaust rate on a monthly basis. In addition, the Permittees 
shall evaluate compliance with the minimum active room ventilation rate 
specified in Permit Section 4.5.3.2 on a monthly basis. The Permittees 
shall report to the Secretary in the annual report specified in Permit 
Section 4.6.4.2 whenever the evaluation of the mine ventilation 
monitoring program data identifies that the ventilation rates specified in 
the Permit Section 4.5.3.2 have not been achieved. 

4.6.5. Hydrogen and Methane Monitoring 

4.6.5.1. Implementation ofHydrogen and Methane Monitoring 

The Permittees shall implement the Hydrogen and Methane Monitoring 
Plan specified in Permit Attachment Nl (Hydrogen and Methane 
Monitoring Plan). 

4.6.5.2. Reporting Requirements 

The Permittees shall report to the Secretary semi-annually in April and 
October the data and analysis of the Hydrogen and Methane Monitoring 
Plan. 

4.6.5.3. Notification Requirements 

The Permittees shall notify the Secretary in writing, within seven calendar 
days of obtaining validated analytical results, whenever the concentration 
of hydrogen or methane in a filled panel exceeds the action levels 
specified in Table 4.6.5.3 below. 
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The Permittees shall post a link to the notification letter on the WIPP 
Home Page and inform those on the e-mail notification list as specified in 
Penn it Section 1. 1 1. 

Table 4.6.5.3 - Action Levels for Hydrogen and Methane Monitoring 

Compound Action Level 1 Action Level 2 

Hydrogen 

Methane 

4.6.5.4. 

4.6.5.5. 

4,000 ppm 8,000 ppm 

5,000 ppm 10,000 ppm 

Remedial Action 

Upon receiving validated analytical results that indicate at least one 
compound exceeded "Action Level 1" in Table 4.6.5.3, the sampling 
frequency in that filled panel will increase to once per week. Upon 
receiving validated analytical results that indicate at least one compound 
exceeded "Action Level 2" in Table 4.6.5.3 in two consecutive weekly 
samples, the Permittees shall install in that panel the explosion-isolation 
wall specified in Permit Attachment G 1. 

Sampling Line Loss 

The Permittees shall notify the Secretary in writing within seven calendar 
days ofthe discovery ofloss of sampling line(s). The Permittees shall 
evaluate any loss of sampling lines as described in Permit Attachment 
N1, Section N1-5b, "Sample Tubing", and shall notify the Secretary in 
writing within seven calendar days the results of such evaluation. The 
Permittees shall also post a link to such notification letters on the WIPP 
Home Page and inform those on the e-mail notification list as specified in 
Permit Section 1.11 

4.7. INSPECTION SCHEDULES AND PROCEDURES 

The Permittees shall inspect the Underground HWDUs at least weekly, as specified in Permit 
Attachment E (Inspection Schedule, Process and Forms), Tables E-1 and E-1 a, and as required by 
20.4.1.500 NMAC (incorporating 40 CFR §264.15). The Permittees shall perform these inspections 
to detect malfunctions, signs of deterioration, operator errors, discharges, or any other factors which 
have caused or may cause a release of hazardous wastes or hazardous waste constituents to the 
environment or which may compromise the ability of any Underground HWDU to comply with the 
environmental performance standards in 20.4.1.500 NMAC (incorporating 40 CFR §264.601). 
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4.8. RECORDKEEPING 

4.8. I. Underground HWDU Location Map 

The Permittees shall maintain. in the operating record, a map containing the exact location 
and dimensions Df each Underground HWDU with respect to permanently surveyed 
benchmarks. 

4.8.2. Disposal Waste Type and Location 

The Permittees shall maintain, in the operating record, a record identifying the types and 
quantities of TRU mixed waste in each Underground HWDU and the disposal location of 
each container or container assembly (e.g., a 7-pack of standard 55-gallons drums) within 
each Underground HWDU, using the following fields from the WWIS data dictionary: 

1. Panel Number 
2. Room Number or Drift Number 
3. Row Number (for CH TRU mixed waste) or Borehole Number (for RH TRU 

mixed waste) 
4. Column Number (for CH TRU mixed waste) 
5. Column Height (for CH TRU mixed waste) 
6. Container Type Code 
7. Container Identification Number 
8. Manifest Document Number 
9. Disposal Date 

The Permittees shall also maintain, in the operating record, a map or diagram depicting the 
location and quantity of each waste. The map or diagram shall include a cross reference to 
specific manifest document numbers, if the waste was accompanied by a manifest, as 
required by 20.4.1.500 NMAC (incorporating 40 CPR §264. 73(b )(2) ). 

4.8.3. Ventilation Rates 

The Permittees shall maintain, in the operating record, a record identifying any non
conformance to the ventilation rates specified in Permit Section 4.5.3.2. 
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Permit Attachment A 1 (as modified from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application, --container Storage"- Appendix Ml ). 

Permit Attachment A2 (as modified from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application, "Geologic Repository''- Appendix M2). 

Permit Attachment A3 (as moditied from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application, "Underground Facilities Typical Disposal Panel"- Drawing Number 51-W-
214-W, Appendix M3). 

Permit Attachment A4 (as modified from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application, "Traffic Patterns"- Chapter G). 

Permit Attachment E (as modified from WIPP Hazardous Waste Facility Permit Amended Renewal 
Application, "Inspection Schedule, Process and Forms"- Chapter D). 

Permit Attachment Gl (as modified from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application, "Detailed Design Report for an Operation Phase Panel Closure System"
Appendix Il). 

Permit Attachment N (as modified from WIPP Hazardous Waste Facility Permit Amended Renewal 
Application, " Volatile Organic Compound Monitoring Plan" - Chapter N). 

Permit Attachment Nl (as modified from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application, "Hydrogen and Methane Monitoring Plan"- Appendix N1) 

Permit Attachment 0 (as modified from WIPP Hazardous Waste Facility Permit Amended Renewal 
Application, "WIPP Mine Ventilation Rate Monitoring Plan" - Chapter Q). 
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This Part specifies the requirements of the Detection Monitoring Program (DMP). The DMP shall 
establish background groundwater quality and monitor indicator parameters and waste constituents 
that provide a reliable indication of the presence of hazardous constituents in the groundwater, as 
required by 20.4.1.500 NMAC (incorporating 40 CFR §§264.97 and 264.98). 

The DMP consists of six Detection Monitoring Wells (DMWs) located hydraulically upgradient 
and at the downgradient point of compliance of the WIPP Underground Hazardous Waste Disposal 
Units (Underground HWDUs). The DMWs are screened in the Culebra Member of the Rustler 
Formation. 

A DMP is necessary to demonstrate compliance with the environmental performance standard for 
the Underground HWDUs, as specified in 20.4.1.500 NMAC (incorporating 40 CFR §264.601(a)). 
This environmental performance standard requires prevention of any releases that may have adverse 
effects on human health or the environment due to migration of waste constituents in the 
groundwater or subsurface environment. 

5.2. IDENTIFICATION OF POINT OF COMPLIANCE 

The point of compliance is the vertical surface located perpendicular to the groundwater flow 
direction at the DMWs that extends to the Culebra Member of the Rustler Formation [20.4.1.500 
NMAC (incorporating 40 CFR §§264.95, 264.601, and 264.602)]. The Permittees shall conduct the 
DMP at DMWs specified in Table 5.3.1, and as required by 20.4.1.500 NMAC (incorporating 40 
CFR §§264.98 and 264.601). 

5.3. WELL LOCATION, MAINTENANCE, AND PLUGGING AND ABANDONING 

The Permittees shall conduct the DMP according to the requirements of this Permit and 20.4.1.500 
NMAC (incorporating 40 CFR §264 Subpart F) for the DMWs in the Culebra Member of the 
Rustler Formation. 

The Permittees shall maintain the DMP in compliance with 20.4.1.500 NMAC (incorporating 40 
CFR §264.97), and as specified below: 

5.3.1. Well Locations 

The Permittees shall maintain the DMWs at the locations specified on the map in Figure L-6 
of Permit Attachment L (WIPP Groundwater Detection Monitoring Program Plan), as 
required by 20.4.1.500 NMAC (incorporating 40 CFR §264.97(a) and §264.98(b)), and as 
specified in Table 5.3.1 below: 
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Table 5.3.1- Well Locations 

Top of Casing Screen Interval 
Well State l)lane Elevation Depth (ft below 
Name Coordinates (ft amsl) ground surface) 

WQSP-1 663595E, 503784N 3419.2 702- 727 

WQSP-2 667580E, 505537N 3463.9 811 - 836 

WQSP-3 670573£, 503991N 3480.1 844- 869 

WQSP-4 670645E,494986N 3433.1 764- 789 

WQSP-5 667165E, 493665N 3384.4 646- 671 

WQSP-6 663681 E, 494948N 3364.7 581 - 606 

5.3.2. Well Maintenance 

Sampled 
Unit 

Culebra 

Culebra 

Culebra 

Culebra 

Culebra 

Culebra 

The Permittees shall maintain the DMWs specified in Table 5.3.1 and in Permit Attachment 
L, Section L-3b and Figures L-7 through L-12, and as required by 20.4.1.500 NMAC 
(incorporating 40 CFR §264.97(c) and §264.98(b)). 

5.3.3. Well Plugging and Abandoning 

The Permittees may propose to plug and abandon a DMW by submitting a permit 
modification request to the Secretary in compliance with 20.4.1.900 NMAC (incorporating 
40 CFR §270.42). The Permittees shall plug and abandon any DMW in a manner which 
eliminates physical hazards, prevents groundwater contamination, conserves hydrostatic 
head, and prevents intermixing of subsurface water. The Permittees shall submit a report to 
the Secretary which summarizes and certifies DMW plugging and abandoning methods 
within 90 calendar days from the date a DMW is removed from the DMP. 

5.4. DETECTION MONITORING PROGRAM PARAMETERS AND CONSTITUENTS 

The Permittees shall conduct the DMP at the DMWs as specified in Table 5.3.1 for the indicator 
parameters listed in Table 5.4.a and the hazardous constituents listed in Table 5.4.b below and as 
required by 20.4.1.500 NMAC (incorporating 40 CFR §264.98(a)): 

Table 5.4.a - Indicator Parameters 

pH 

Total organic carbon (TOC) 

Total dissolved solids (TDS) 

Specific Gravity 

Magnesium 

Chloride 

Specific conductance 

Total suspended solids (TSS) 

Calcium 

Potassium 
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Table 5.4.b - Hazardous Constituents 

Chlorotorm 12-dichloroethane 

Carbon tetrachloride Chi orobenzene 

l, 1-dichloroethylene I , l-dichloroethane 

Methylene chloride 1, 1 ,2,2-tetrachloroethane 

Toluene 1, I , !-trichloroethane 

Cresols l A-dichlorobenzene 

1 ,2-dichlorobenzene trans-1 ,2-dichloroethylene 

2,4-dinitrophenol 2,4-dinitroto Iuene 

Hexachloroethane Hexachlorobenzene 

Isobutanol Methyl ethyl ketone 

Pentachlorophenol 

Pyridine Tetrachloroethylene 

1,1 ,2-Trichloroethane Trichloroethylene 

Trichlorofluoromethane Xylenes 

Nitrobenzene Vinyl chloride 

Arsenic Barium 

Cadmium Chromium 

Lead Mercury 

Selenium Silver 

Antimony Beryllium 

Nickel Thallium 

Vanadium 

5.5. SAMPLING AND ANALYSIS PROCEDURES 

Waste Isolation Piloll'lant 
llazan.lous Waste Permit 

1 anuary 3 I, 2 0 I 2 

Except as provided in Permit Section 5.6, the Permittees shall use the following techniques and 
procedures to obtain and analyze DMP samples from the DMWs specified in Table 5.3.1, as 
required by 20.4.1.500 NMAC (incorporating 40 CFR §264.97(d) and (e)): 

5.5.1. Sample Collection Procedures 

The Permittees shall collect one DMP sample and one DMP sample duplicate annually from 
each DMW using the procedures specified in Permit Attachment L, Section L-4c, as 
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required by 20.4. 1.500 NMAC (incorporating 40 CFR §§264.97(g)(2), 264.98(d), and 
264.601 (a)). 

5.5 .2. Sample Preservation and Shipment Procedures 

The Permittees shall preserve and ship DMP samples using the procedures specified in 
Permit Attachment L, Section L-4c(2)(iv). 

5.5.3. Analytical Procedures 

The Permittees shall analyze DMP samples using the procedures specified in Permit 
Attachment L Section L-4c(3 ). 

5.5.4. Chain of Custody Procedures 

The Permittees shall track and control DMP samples using the chain of custody procedures 
specified in Permit Attachment L, Section L-4c(2)(v). 

5.6. BACKGROUND GROUNDWATER QUALITY 

For those hazardous constituents listed in Table 5.4.b, and for all substances listed in 20.4.1.500 
NMAC (incorporating 40 CFR §264 Appendix IX), the background groundwater quality values 
specified in Table 5.6 are established as specified in 20.4.1.500 NMAC (incorporating 40 CFR 
§§264.97(g) and 264.98(d)). 

Hazardous Constituent 

Chloroform 

1 ,2-dichloroethane 

Carbon tetrachloride 

Chlorobenzene 

1 , 1-dichloroethylene 

1, 1-dichloroethane 

Methylene chloride 

1,1 ,2,2-tetrachloroethane 

Toluene 

1 , 1 , 1-tri chi oroethane 

Cresols 

1 ,4-dichlorobenzene 

1 ,2-dichlorobenzene 

trans-1 ,2-dichloroethylene 

Table 5.6- WQSP Well Background Values 

WQSP-1 

1.00 ~g/L 

1.00 ~g/L 

1.00 ~g/L 

1.00 ~g/L 

1.00 ~giL 

1.00 ~giL 

5.00 ~giL 

1.00 ~g/L 

1.00 ~g/L 

1.00 ~giL 

5.00 ~giL 

5.00 ~giL 

5.00 ~g/L 

1.00 ~g/L 

WQSP-2 WQSP-3 

1.00 ~giL 1.00 ~giL 

1.00 ~g/L 1.00 ~g/L 

1.00 ~giL 1.00 ~g/L 

1.00 ~g/L 1.00 ~giL 

1.00 ~g/L 1.00 ~g/L 

1.00 ~giL 1.00 ~g/L 

5.00 ~g/L 5.00 ~giL 

1.00 ~giL 1.00 ~giL 

1.00 ~g/L 1.00 ~g/L 

1.00 ~giL 1.00 ~g/L 

5.00 11g/L 5.00 ~giL 

5.00 ~g/L 5.00 ~giL 

5.00 ~giL 5.00 ~g/L 

1.00 ~giL 1.00 ~g/L 
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WQSP-4 

1.00 ~g/L 

1.00 ~g/L 

1.00 ~giL 

1.00 ~g/L 

1.00 ~giL 

1.00 ~g/L 

5.00 ~giL 

1.00 ~giL 

1.00 ~g/L 

1.00 ~g/L 

5.00 llg/L 

5.00 ~giL 

5.00 ~g/L 

1.00 ~giL 

WQSP-5 WQSP-6 

1.00 ~giL 1.00 ~giL 

1.00 ~giL 1.00 ~giL 

1.00 ~giL 1.00 ~g/L 

1.00 ~giL 1.00 ~giL 

1.00 ~giL 1.00 ~g/L 

1.00 ~giL 1.00 ~giL 

5.00 ~g/L 5.00 ~g/L 

1.00 ~giL 1.00 ~giL 

1.00 11g/L 1.00 ~g/L 

1.00 ~g/L 1.00 ~giL 

5.00 ~giL 5.00 ~giL 

5.00 ~g/L 5.00 ~giL 

5.00 ~giL 5.00 ~giL 

1.00 ~g/L 1.00 ~giL 



-

Hazardous Constituent 

2, 4-dini trophenol 

2,4-dinitrotoluene 

Hexachloroethane 

Hexachlorobenzene 

Isobutanol 

Methyl ethyl ketone 

Pentachlorophenol 

Pyridine 

Tetrachloroethylene 

1,1 ,2-Trichloroethane 

Trichloroethylene 

Trichlorofluoromethane 

Xylenes 

Nitrobenzene 

Vinyl chloride 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Antimony 

Beryllium 

Nickel 

Thallium 

Vanadium 

Table 5.6- WQSP Well Background Values 

WQSP-1 

5.00 ~g/L 
-

5.00 ~tg/L 

5.00 ~g/L 

5.00 ~g/L 

5.00 ~g/L 

5.00 ~g/L 

5.00 ~g/L 

5.00 ~giL 

1.00 ~g/L 

1.00 ~g/L 

1.00 ~g/L 

1.00 ~giL 

1.00 ~g/L 

5.00 ~g/L 

1.00 ~giL 

0.10 mg/L 

1.00 mg/L 

0.20 mg/L 

0.50 mg!L 

0.11 mg/L 

.002 mg/L 

0.15 mg/L 

0.50 mg!L 

0.33 mg!L 

0.02 mg!L 

0.50 mg/L 

1.00 mg/L 

0.10 mg/L 

WQSP-2 WQSP-3 

5.00 ~giL 5.00 ~g/L 

5.00 ~g/L 5.00 ~g/L 

5.00 ~g/L 5.00 ~g/L 

5.00 ~g/L 5.00 ~g/L 

5.00 ~giL 5.00 ~g/L 

5.00 ~g/L 5.00 ~g/L 

5.00 ~giL 5.00 ~g/L 

5.00 ~g/L 5.00 ~g/L 

1.00 ~g/L 1.00 ~giL 

1.00 ~g/L 1.00 ~g/L 

1.00 ~g/L 1.00 ~giL 

1.00 ~g/L 1.00 ~g/L 

1.00 ~g/L 1.00 ~g/L 

5.00 ~tg/L 5.00 ~g/L 

1.00 ~g/L 1.00 ~g/L 

0.06 mg/L 0.21 mg/L 

1.00 mg/L 1.00 mg/L 

0.50 mg/L 0.50 mg/L 

0.50 mg/L 2.00 mg/L 

0.17 mg/L 0.80 mg/L 

.002 mg/L .002 mg/L 

0.15 mg/L 2.00 mg/L 

0.50 mg/L 0.31 mg/L 

0.50 mg/L 1.00 mg/L 

1.00 mg/L 0.10 mg/L 

0.50 mg/L 5.00 mg/L 

1.00 mg/L 5.80 mg/L 

0.10 mg/L 5.00 mg/L 
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WQSP-4 

5.00 ~g/L 

5.00 ~g/L 

5.00 ~g/L 

5.00 ~g/L 

5.00 ~giL 

5.00 ~g/L 

5.00 ~g/L 

5.00 ~g/L 

1.00 ~g/L 

1.00 ~g/L 

1.00 ~g/L 

1.00 ~g/L 

1.00 ~g/L 

5.00 ~g/L 

1.00 ~g/L 

0.50 mg/L 

1.00 mg/L 

0.50 mg/L 

2.00 mg/L 

0.53 mg/L 

.002 mg/L 

2.00 mg/L 

0.52 mg!L 

0.80 mg!L 

0.25 mg/L 

5.00 mg/L 

1.00 mg/L 

5.00 mg/L 

Waste Isolation Pilot. Plan! 
Hazardous Waste Permit 

January 31,2012 

WQSP-5 WQSP-6 

5.00 ~tgiL 5.00 ~giL 

5.00 ~giL 5.00 ~giL 

5.00 ~giL 5.00 ~giL 

5.00 ~g/L 5.00 ~g/L 

5.00 ~g/L 5.00 ~g/L 

5.00 ~g/L 5.00 ~g/L 

5.00 ~g/L 5.00 ~g/L 

5.00 ~g/L 5.00 ~giL 

1.00 ~g/L 1.00 ~g/L 

1.00 ~g/L 1.00 ~g/L 

1.00 ~g/L 1.00 ~g/L 

1.00 ~g/L 1.00 ~g/L 

1.00 ~g/L 1.00 ~g/L 

5.00 ~giL 5.00 ~g/L 

1.00 ~g/L 1.00 ~g/L 

0.50 mg/L 0.50 mg/L 

1.00 mg/L 1.00 mg/L 

0.05 mg/L 0.05 mg/L 

0.50 mg/L 0.50 mg/L 

0.05 mg!L 0.15 mg/L 

.002 mg/L .002 mg/L 

0.10 mg/L 0.10mg/L 

0.50 mg/L 0.50 mg/L 

0.07 mg/L 0.14 mg/L 

0.02 mg/L 0.02 mg/L 

0.10 mg/L 0.50 mg/L 

0.21 mg/L 0.56 mg/L 

2.70 mg/L 0.10 mg/L 
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5.7. GROUNDWATER SURFACE ELEVATION DETERMINATION 

5. 7.1. DMP Groundwater Surface Elevation Determination 

The Permittees shall determine the groundwater surface elevation at each DMW specified in 
Table 5.3.1 each time the groundwater is sampled in compliance with Permit Sections 5.5.1 
and 5. 9 .2~ using the methods specified in Permit Attachment L, Section L-4c( 1 ), and as 
required by 20.4.1.500 NMAC (incorporating 40 CFR §264.97(t)). 

5.7.2. Regional Groundwater Surface Elevation Determination 

The Permittees shall determine the groundwater surface elevation on a monthly basis for 
each well completed in the Culebra Member of the Rustler Formation in the WIPP 
Groundwater Level Monitoring Program, as specified in Permit Attachment L, Section L-
4c(l). 

5.8. GROUNDWATERFLOWDETERMINATION 

The Permittees shall determine the groundwater flow rate and direction in the Culebra Member of 
the Rustler Formation at least annually, as required by 20.4.1.500 NMAC (incorporating 40 CFR 
§264.98(e)). The Permittees shall use groundwater surface elevation data specified in Permit 
Section 5.7 to determine groundwater flow. 

5.9. DATA EVALUATION 

5. 9 .1. Statistical Procedures 

The Permittees shall use the statistical analysis methods specified in Permit Attachment L, 
Section L-4e, to evaluate DMP data for each hazardous constituent as required by 20.4.1.500 
NMAC (incorporating 40 CFR §264.97(h)). These statistical analysis methods shall comply 
with the appropriate performance standards specified in 20.4.1.500 NMAC (incorporating 
40 CFR §264.97(i)). 

5.9.2. Groundwater Quality Determination 

The Permittees shall sample DMWs as specified in Permit Section 5.5.1 and conduct 
statistical tests to determine whether there is statistically significant evidence of 
contamination for any hazardous constituent specified in Table 5.4.b duringthe active life of 
the WIPP facility and post-closure care period as required by 20.4.1.500 NMAC 
(incorporating 40 CFR §264.90(c)). 

5.9.3. Data Evaluation 

The Permittees shall determine whether there is statistically significant evidence of 
contamination for any hazardous constituent identified in Table 5.4.b each time the DMWs 
are sampled as specified in Permit Section 5.9.2. In determining whether statistically 
significant evidence of contamination exists, the Permittees shall compare the groundwater 
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quality at each DMW specified in Table 5.3.1 to the background groundwater quality 
determined pursuant to Permit Section 5.6, in compliance with the statistical procedures 
specified in Permit Section 5.9.1, and as required by 20.4.1.500 NMAC (incorporating 40 
CFR §264.9.8(1)). 

5.9.4. Data Evaluation Timeframe 

The Permittees shall perform the data evaluations specified in Permit Section 5.9.3 within 
120 calendar days after completion of DMP sampling, as required by 20.4.1.500 NMAC 
(incorporating 40 CFR §264.98(£)(2)). 

5.10. RECORDKEEPING AND REPORTING 

5. 1 0. 1. Operating Record Requirements 

The Permittees shall enter all DMP monitoring, testing, and analytical data in the operating 
record as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.73(b)(6)). The 
Permittees shall enter these data, as measured and in a form appropriate for the 
determination of statistically significant evidence of contamination, into the operating record 
as specified in Permit Section 5.9.1 and as required by 20.4.1.500 NMAC (incorporating 40 
CFR §264.98(c)). 

5.10.2. Submittal ofResults 

5.1 0 .2.1. Data Evaluation Results 

The Permittees shall submit to the Secretary the analytical results 
required by Permit Sections 5.5 .1 and 5.9 .2, and the results of the 
statistical analyses required by Permit Section 5.9.3, in the Annual 
Culebra Groundwater Report by November 30 of each year as required by 
20.4.1.500 NMAC (incorporating 40 CFR §264.97G)). 

Analytical results of a sampling round may be included in the report 
specified in Permit Section 5.10.2.3 if publication ofthe report coincides 
with the 120 calendar day report submittal schedule. 

5.10.2.2. Groundwater Surface Elevation Results 

The Permittees shall submit to the Secretary groundwater surface 
elevation data specified in Permit Section 5.7. This submittal shall 
include both groundwater surface elevations calculated from field 
measurements and fresh-water head elevations calculated as specified in 
Permit Attachment L, Section L-4c(l). Water level data shall be reported 
semiannually by May 31 and November 30. The November water level 
data report shall be combined with the Annual Culebra Groundwater 
Report specified in Permit Part 5.10.2.3. 
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5.1 0.2.3. Groundwater Flow and Radionuclide Sampling Results 

The Pem1ittees shall submit to the Secretary an evaluation of the 
groundwater flow data (to include annotated hydrographs) specified in 
Permit Section 5.8 in the Annual Culebra Groundwater Report by 
November 30 of each calendar year. 

5.1 0.3. Determination of Contamination 

If the Permittees determine, pursuant to Petmit Section 5.9 and 20.4.1.500 NMAC 
(incorporating 40 CFR §264.98(g)), that there is statistically significant evidence of 
contamination for any hazardous constituent specified in Table 5.4.b, the Permittees shall 
comply with the following: 

5.10.3.1. Notification 

The Permittees shall notify the Secretary in writing within seven calendar 
days, indicating what hazardous constituents have shown statistically 
significant evidence of contamination, as required by 20.4.1.500 NMAC 
(incorporating 40 CFR §264.98(g)(l)). 

5.10.3.2. Appendix IX Sampling 

The Permittees shall immediately, but no later than one month, sample 
the groundwater in all DMWs specified in Table 5.3.1 for which there 
was statistically significant evidence of contamination. The remaining 
DMWs shall be sampled within two months after statistically significant 
evidence of contamination is found in any DMW. All DMWs shall be 
sampled to determine the concentration of all substances identified in 
20.4.1.500 NMAC (incorporating 40 CFR §264 Appendix IX), as 
required by 20.4.1.500 NMAC (incorporating 40 CFR §264.98(g)(2)). 

5.10.3.3. Verification Sampling 

As specified by 20.4.1.500 NMAC (incorporating 40 CFR 
§264.98(g)(3)), for any substances found in the initial analysis pursuant to 
Permit Section 5.1 0.3 .2, the Permittees may resample within one month 
and repeat the analysis for those compounds detected. Ifthe results of the 
second analysis confirm the initial analysis, these substances shall form 
the basis for compliance monitoring specified in Permit Section 5.10.3.4. 
If the Permittees do not resample, the substances found during the initial 
analysis specified in Permit Section 5.10.3.2 shall form the basis for 
compliance monitoring specified in Permit Section 5 .1 0.3 .4. 
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The Permittees shall, within 90 calendar days, submit to the Secretary an 
application t()r a permit modification to establish a compliance 
monitoring program meeting the requirements of 20.4.1.500 NMAC 
(incorporating 40 CFR §264.99). The application shall include the 
following iniormation, as required by 20.4.1.500 NMAC (incorporating 
40 CFR §264.98(g)(4)): 

1. An identification of the concentration of any hazardous 
constituent specified in Table 5 .4.b or any Appendix IX substance 
detected in the ground water at each DMW at the compliance 
point. 

11. Any proposed changes to the DMP necessary to meet the 
compliance monitoring requirements as specified in 20.4.1.500 
NMAC (incorporating 40 CFR §264.99). 

111. Any proposed additions or changes to the monitoring frequency, 
sampling and analysis procedures or methods, or statistical 
methods used necessary to meet the compliance monitoring 
requirements as specified in 20.4.1.500 NMAC (incorporating 40 
CFR §264.99). 

1v. For each hazardous constituent detected at the compliance point, a 
proposed concentration limit or a notice of intent to seek an 
alternate concentration limit for a hazardous constituent required 
by 20.4.1.500 NMAC (incorporating 40 CFR §264.94). 

5.10.3.5. Submittal of Additional Information 

The Permittees shall, within 180 calendar days, submit to the Secretary 
the following information, as required by 20.4.1.500 NMAC 
(incorporating 40 CFR §264.98(g)(5)): 

1. All data necessary to justifY an alternate concentration limit 
proposed in compliance with Permit Section 5.10.3.4.iv. 

11. An engineering feasibility plan for corrective action required by 
20.4.1.500 NMAC (incorporating 40 CFR §264.1 00), if necessary. 

5.1 0.4. Demonstration of Outside Contamination 

If the Permittees determine, pursuant to Permit Section 5.9, that there is a statistically 
significant difference for hazardous constituents specified in Table 5.4.b at any DMW at the 
compliance point, they may demonstrate that a source other than a regulated unit caused the 
increase or that the detection is an artifact caused by an error in sampling, analysis, 
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statistical evaluation, or natural variation in the ground water. In such cases, the Permittees 
shall comply with the t()llowing: 

5.1 0.4. 1. Notification 

The Permittees shall notify the Secretary in writing within seven calendar 
days of determining statistically significant evidence of contamination at 
the compliance point that they intend to make a demonstration of outside 
contamination, as required by 20.4.1.500 NMAC (incorporating 40 CFR 
§264. 98(g)( 6)(i)). 

5.10.4.2. Submittal of Demonstration 

The Permittees shall, within 90 calendar days, submit a report to the 
Secretary which demonstrates that a source other than a regulated unit 
caused the contamination, or that the contamination resulted from error in 
sampling, analysis, or evaluation, as required by 20.4.1.500 NMAC 
(incorporating 40 CFR §264.98(g)(6)(ii)). 

5.10.4.3. Submittal of Modification Request 

The Permittees shall, within 90 calendar days, submit to the Secretary an 
application for a permit modification to make any appropriate changes to 
the DMP, as required by 20.4.1.500 NMAC (incorporating 40 CFR 
§264. 98(g)( 6)(iii) ). 

5.1 0.4 .4. Continued Monitoring 

The Permittees shall continue to monitor in compliance with the DMP, as 
required by 20.4.1.500 NMAC (incorporating 40 CFR §264.98(g)(6)(iv)). 

5.11. REQUEST FOR PERMIT MODIFICATION 

If the Permittees or the Secretary determines that the DMP no longer satisfies the requirements of 
20.4.1.500 NMAC (incorporating 40 CFR §264 Subpart F) and this Permit Part, the Permittees 
shall, within 90 calendar days of the determination, submit an application for a permit modification 
to make any appropriate changes to the program in compliance with 20.4.1.500 and .900 NMAC 
(incorporating 40 CFR §264.98(h) and §270.42). 
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Permit Attachment L (as modified from WIPP Hazardous Waste Facility Permit Amended Renewal 
Application, ·'WIPP Groundwater Detection Monitoring Program Plan··- Chapter L). 
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4 Management, storage, and disposal of transuranic (TRU) mixed waste in the Waste Isolation 
s Pilot Plant (WIPP) geologic repository is subject to regulation under 20.4.1.500 NMAC. The 
6 WIPP is a geologic repository mined within a bedded salt formation, which is defined in 
7 20.4.1.1 01 NMAC (incorporating 40 CFR §260.1 0) as a miscellaneous unit. As such, HWMUs 
8 within the repository are eligible for permitting according to 20.4.1.1 01 NMAC (incorporating 40 
g CFR §260.1 0), and are regulated under 20.4.1.500 NMAC, Miscellaneous Units. 

10 As required by 20.4.1.500 NMAC (incorporating 40 CFR §264.601 ), the Permittees shall ensure 
11 that the environmental performance standards for a miscellaneous unit, which are applied to the 
12 Underground Hazardous Waste Disposal Units (HWDUs) in the geologic repository, will be met. 

13 The Disposal Phase will consist of receiving contact-handled (CH) and remote-handled (RH) 
14 TRU mixed waste shipping containers, unloading and transporting the waste containers to the 
15 Underground HWDUs, emplacing the waste in the Underground HWDUs, and subsequently 
16 achieving closure of the Underground HWDUs in compliance with applicable State and Federal 
17 regulations. 

18 The WIPP geologic repository is mined within a 2,000-feet (ft) (610-meters (m))-thick bedded-
19 salt formation called the Salado Formation. The Underground HWDUs (miscellaneous units) are 
20 located 2,150 ft (655 m) beneath the ground surface. TRU mixed waste management activities 
21 underground will be confined to the southern portion of the 120-acre (48.6 hectares) mined area 
22 during the Disposal Phase. During the term of this Permit, disposal of TRU mixed waste will 
23 occur only in the HWDUs designated as Panels 5 through 8 and in any currently active panel 
24 (See Figure A2-1). RH TRU mixed waste disposal began in Panel4. The Permittees may also 
25 request in the future a Permit to allow disposal of containers of TRU mixed waste in the areas 
26 designated as Panels 9 and 10 in Figure A2-1. This Permit, during its 1 0-year term, authorizes 
27 the excavation of Panels 6 through 10 and the disposal of waste in Panels 1 through 8. 

28 Panels 1 through 8 will consist of seven rooms and two access drifts each. Panels 9 and 1 0 
29 have yet to be designed. Access drifts connect the rooms and have the same cross section (see 
30 Section A2-2a(3)). The closure system installed in each HWDU after it is filled will prevent 
31 anyone from entering the HWDU and will restrict ventilation airflow. The point of compliance for 
32 air emissions from the Underground is Sampling Station VOC-A, as defined in Permit 
33 Attachment N (Volatile Organic Compound Monitoring Plan). Sampling Station VOC-A is the 
34 location where the concentration of volatile organic compounds (VOCs) in the air emissions 
35 from the Underground HWDUs will be measured and then compared to the VOC concentration 
36 of concern as required by Permit Part 4. 

37 Four shafts connect the underground area with the surface. The Waste Shaft Conveyance 
38 headframe and hoist are located within the Waste Handling Building (WHB) and will be used to 
39 transport containers of TRU mixed waste, equipment, and materials to the repository horizon. 
4o The waste hoist can also be used to transport personnel. The Air Intake Shaft and the Salt 
41 Handling Shaft provide ventilation to all areas of the mine except for the Waste Shaft Station. 
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This area is ventilated by the Waste Shaft itself. The Salt Handling Shaft is also used to hoist 
2 mined salt to the surface and serves as the principal personnel transport shaft. The Exhaust 
3 Shaft serves as a common exhaust air duct for all areas of the mine. The relationship between 
4 the WIPP surface facility, the four shafts, and the geologic repository horizon is shown on Figure 
5 A2-2. 

6 The HWDUs identified as Panels 1 through 8 (Figure A2-1) provide room for up to 5,244,900 
7 cubic feet (ft3

) (148,500 cubic meters (m3
)) of CH TRU mixed waste. The CH TRU mixed waste 

8 containers may be stacked up to three high across the width of the room. 

9 Panels 4 through 8 provide room for up to 93,050 ft3 (2,635 m3
) of RH TRU mixed waste. RH 

10 TRU mixed waste may be disposed of in up to 730 boreholes per panel, subject to the 
11 limitations in Permit Part 4, Section 4.1.1.2.ii. These boreholes shall be drilled on nominal eight-
12 foot centers, horizontally, about mid-height in the ribs of a disposal room. The thermal loading 
13 from RH TRU mixed waste shall not exceed 10 kilowatts per acre when averaged over the area 
14 of a panel, as shown in Permit Attachment A3, plus 100 feet of each of a Panel's adjoining 
15 barrier pillars. 

16 The WIPP facility is located in a sparsely populated area with site conditions favorable to 
17 isolation of TRU mixed waste from the biosphere. Geologic and hydrologic characteristics of the 
18 site related to its TRU mixed waste isolation capabilities are discussed in Addendum L 1 of the 
19 WIPP Hazardous Waste Facility Permit Amended Renewal Application (DOE, 2009). Hazard 
20 prevention programs are described in this Permit Attachment. Contingency and emergency 
21 response actions to minimize impacts of unanticipated events, such as spills, are described in 
:2 Permit Attachment D. The closure plan for the WIPP facility is described in Permit Attachment 
23 G. 

24 A2-2 Geologic Repository Design and Process Description 

25 A2-2a Geologic Repository Design and Construction 

26 The WIPP facility, when operated in compliance with the Permit, will ensure safe operations and 
27 be protective of human health and the environment. 

28 As a part of the design validation process, geomechanical tests were conducted in SPDV test 
29 rooms. During the tests, salt creep rates were measured. Separation of bedding planes and 
30 fracturing were also observed. Consequently, a ground-control strategy was implemented. The 
31 ground-control program at the WIPP facility mitigates the potential for roof or rib falls and 
32 maintains normal excavation dimensions, as long as access to the excavation is possible. 

33 A2-2a(1) CH TRU Mixed Waste Handling Equipment 

34 The following are the major pieces of equipment used to manage CH TRU waste in the geologic 
35 repository. A summary of equipment capacities, as required by 20.4.1.500 NMAC is included in 
36 Table A2-1. 

37 Facility Pallets 

~ The facility pallet is a fabricated steel unit designed to support 7 -packs, 3-packs, or 4-packs of 
J drums, standard waste boxes (SWBs), ten-drum overpacks (TOOPs), or a standard large box 2 
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1 (SLB2), and has a rated load of 25,000 pounds (lbs.) (11 ,430 kilograms (kg)). The facility pallet 
2 will accommodate up to four 7 -packs, four 3-packs, or four 4-packs of drums, four SWBs (in two 
3 stacks of two units), two TOOPs, or one SLB2. Loads are secured to the facility pallet during 
4 transport to the emplacement area. Facility pallets are shown in Figure A2-3. Fork pockets in 
5 the side of the pallet allow the facility pallet to be lifted and transferred by forklift to ;::>revent 
6 direct contact between TRU mixed waste containers and forklift tines. This arrangement 
7 reduces the potential for puncture accidents. WIPP facility operational documents define the 
a operational load of the facility pallet to ensure that the rated load of a facility pallet is not 
9 exceeded. 

10 Backfill 

11 Magnesium oxide (MgO) will be used as a backfill in order to provide chemical control over the 
12 solubility of radionuclides in order to comply with the requirements of 40 CFR §191.13. The 
13 MgO backfill will be purchased prepackaged in the proper containers for emplacement in the 
14 underground. Purchasing prepackaged backfill eliminates handling and placement problems 
15 associated with bulk materials, such as dust creation. In addition, prepackaged materials will be 
16 easier to emplace, thus reducing potential worker exposure to radiation. Should a backfill 
17 container be breached, MgO is benign and cleanup is simple. No hazardous waste would result 
18 from a spill of backfill. 

19 The MgO backfill will be managed in accordance with Specification 0-0101 (MgO Backfill 
20 Specification) and WP05-WH1 025 (CH Waste Downloading and Emplacement). These 
21 documents are kept on file at the WIPP facility by the Permittees. 

22 Backfill will be handled in accordance with standard operating procedures. Typical emplacement 
23 configurations are shown in Figures A2-5 and A2-5a. Some emplacement configurations may 
24 include the use of MgO emplacement racks, as shown in Figure A2-5a. 

25 Quality control will be provided within standard operating procedures to record that the correct 
26 number of sacks are placed and that the condition of the sacks is acceptable. 

27 Backfill placed in this manner is protected until exposed when sacks are broken during creep 
28 closure of the room and compaction of the backfill and waste. Backfill in sacks utilizes existing 
29 techniques and equipment and eliminates operational problems such as dust creation and 
30 introducing additional equipment and operations into waste handling areas. There are no mine 
31 operational considerations (e.g. ventilation flow and control) when backfill is placed in this 
32 manner. 

33 The Waste Shaft Conveyance 

34 The hoist systems in the shafts and all shaft furnishings are designed to resist the dynamic 
35 forces of the hoisting system and to withstand a design-basis earthquake of 0.1 g. Appendix 02 
36 of the WIPP RCRA Part B Permit Application (DOE, 1997) provided engineering design-basis 
37 earthquake report which provides the basis for seismic design of WIPP facility structures. The 
38 waste hoist is equipped with a control system that will detect malfunctions or abnormal 
39 operations of the hoist system (such as overtravel, overspeed, power loss, circuitry failure, or 
40 starting in a wrong direction) and will trigger an alarm that automatically shuts down the hoist. 
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The waste hoist moves the Waste Shaft Conveyance and is a multirope, friction-type hoist. A 
2 counterweight is used to balance the waste shaft conveyance. The waste shaft conveyance 
3 (outside dimensions) is 30ft (9 m) high by 10ft (3 m) wide by 15ft (4.5 m) deep and can carry a 
4 payload of 45 tons (40,824 kg). During loading and unloading operations, it is steadied by fixed 
5 guides. The hoist's maximum rope speed is 500ft (152.4 m) per min. 

6 The Waste Shaft hoist system has two sets of brakes, with two units per set, plus a motor that is 
7 normally used to stop the hoist. The brakes are designed so that either set, acting alone, can 
8 stop a fully loaded conveyance under all emergency conditions. 

g The Underground Waste Transporter 

10 The underground waste transporter is a commercially available diesel-powered tractor. The 
11 trailer was designed specifically for the WIPP for transporting facility pallets from the waste shaft 
12 conveyance to the Underground HWDU in use. This transporter is shown in Figure A2-6. 

13 Underground Forklifts 

14 CH TRU mixed waste containers loaded on slipsheets will be removed from the facility pallets 
15 using forklifts with a push-pull attachment (Figure A2-7) attached to the forklift-truck front 
16 carriage. The push-pull attachment grips the edge of the slipsheet (on which the waste 
17 containers sit) to pull the containers onto the platen. After the forklift moves the waste 
18 containers to the emplacement location, the push-pull attachment pushes the containers into 
19 position. The use of the push-pull attachment prevents direct contact between waste containers 
?O and forklift tines. SWBs and TOOPs may also be removed from the facility pallet by using 
21 forklifts equipped with special adapters for these containers. These special adapters will prevent 
22 direct contact between SWBs or TOOPs and forklift tines. In addition, the low clearance forklift 
23 that is used to emplace MgO may be used to emplace waste if necessary. 

24 A forklift will be used to offload the SLB2 from the underground transporter and emplace the 
25 waste container in the waste stack. 

26 A2-2a(2) Shafts 

27 The WIPP facility uses four shafts: the Waste Shaft, the Salt Handling Shaft, the Air Intake 
28 Shaft, and the Exhaust Shaft. These shafts are vertical openings that extend from the surface to 
29 the repository level. 

30 The Waste Shaft is located beneath the WHB and is 19 to 20ft (5.8 to 6.1 m) in diameter. The 
31 Salt Handling Shaft, located north of the Waste Shaft beneath the salt handling headframe, is 
32 10 to 12ft (3 to 3.6 m) in diameter. Salt mined from the repository horizon is removed through 
33 the Salt Handling Shaft. The Salt Handling Shaft is the main personnel and materials hoist and 
34 also serves as a secondary-supply air duct for the underground areas. The Air Intake Shaft, 
35 northwest of the WHB, varies in diameter from 16ft 7 in. (4.51 m) to 20ft 3 in. (6.19 m) and is 
36 the primary source of fresh air underground. The Exhaust Shaft, east of the WHB, is 14 to 15 ft 
37 (4.3 to 4.6 m) in diameter and serves as the exhaust duct for the underground air. 

38 Openings excavated in salt experience closure because of salt creep (or time-dependent 
19 deformation at constant load). The closure affects the design of all of the openings discussed in 

this section. Underground excavation dimensions, therefore, are nominal, because they change 
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1 with time. The unlined portions of the shafts have larger diameters than the lined portions, which 
2 allows for closure caused by salt creep. Each shaft includes a shaft collar, a shaft lining, and a 
3 shaft key section. The Final Design Validation Report in Appendix D1 of the WIPP RCRA Part B 
4 Permit Application (DOE, 1997) discusses the shafts and shaft components in greater detail. 

5 The reinforced-concrete shaft collars extend from the surface to the top of the underlying 
6 consolidated sediments. Each collar serves to retain adjacent unconsolidated sands and soils 
7 and to prevent surface runoff from entering the shafts. The shaft linings extend from the base of 
a the collar to the top of the salt beds approximately 850ft (259m) below the surface. Grout 
9 injected behind the shaft lining retards water seeping into the shafts from water-bearing 

10 formations, and the liner is designed to withstand the natural water pressure associated with 
11 these formations. The shaft liners are concrete, except in the Salt Handling Shaft, where a steel 
12 shaft liner has been grouted in place. 

13 The shaft key is a circular reinforced concrete section emplaced in each shaft below the liner in 
14 the base of the Rustler and extending about 50ft (15m) into the Salado. The key functions to 
15 resist lateral pressures and assures that the liner will not separate from the host rocks or fail 
16 under tension. This design feature also aids in preventing the shaft from becoming a route for 
17 groundwater flow into the underground facility. 

18 On the inside surface of each shaft, excluding the Salt Handling Shaft, there are three water-
19 collection rings: one just below the Magenta, one just below the Culebra, and one at the 
20 lowermost part of the key section. These collection rings will collect water that may seep into the 
21 shaft through the liner. The Salt Handling Shaft has a single water collection ring in the lower 
22 part of the key section. Water collection rings are drained by tubes to the base of the shafts 
23 where the water is accumulated. 

24 WIPP shafts and other underground facilities are, for all practical purposes, dry. Minor quantities 
25 of water (which accumulate in some shaft sumps) are insufficient to affect the waste disposal 
26 area. This water is collected, brought to the surface, and disposed of in accordance with current 
27 standards and regulations. 

28 The Waste Shaft is protected from precipitation by the roof of the waste shaft conveyance 
29 headframe tower. The Exhaust Shaft is configured at the top with a 14ft- (4.3 m-) diameter duct 
30 that diverts air into the exhaust filtration system or to the atmosphere, as appropriate. The Salt 
31 Handling and Air Intake Shaft collars are open except for the headframes. Rainfall into the 
32 shafts is evaporated by ventilation air. 

33 The waste hoist system in the Waste Shaft and all Waste Shaft furnishings are designed to 
34 resist the dynamic forces of the hoisting system, which are greater than the seismic forces on 
35 the underground facilities. In addition the Waste Shaft conveyance headframe is designed to 
36 withstand the design-basis earthquake (DBE). Maximum operating speed of the hoist is 500 ft 
37 (152.4 m) per minute. During loading and unloading operations, the waste hoist is steadied by 
38 fixed guides. The waste hoist is equipped with a control system that will detect malfunctions or 
39 abnormal operations of the hoist system, such as overtravel, overspeed, power loss, or circuitry 
40 failure. The control response is to annunciate the condition and shut the hoist down. Operator 
41 response is required to recover from the automatic shutdown. Waste hoist operation is 
42 continuously monitored by the CMS. A battery powered FM transmitter/receiver allows 
43 communication between the hoist conveyance and the hoist house. 
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1 The waste hoist has two pairs of brake calipers acting on independent brake paths. The hoist 
2 motor is normally used for braking action of the hoist. The brakes are used to hold the hoist in 
3 position during normal operations and to stop the hoist under emergency conditions. Each pair 
4 of brake calipers is capable of holding the hoist in position during normal operating conditions 
5 and stopping the hoist under emergency conditions. In the event of power failure, the brakes will 
6 set automatically. 

7 The waste hoist is protected by a fixed automatic fire suppression system. Portable fire 
8 extinguishers are also provided on the hoist floor and in equipment areas. 

g A2-2a(3) Subsurface Structures 

10 The subsurface structures in the repository, located at 2,150 ft (655 m) below the surface, 
11 include the HWDUs, the northern experimental areas, and the support areas. Appendix D3 of 
12 the WIPP RCRA Part B Permit Application (DOE, 1997) provided details of the underground 
13 layout. Figure A2-8 shows the proposed waste emplacement configuration for the HWDUs. 

14 The status of important underground equipment, including fixed fire-protection systems, the 
15 ventilation system, and contamination detection systems, will be monitored by a central 
16 monitoring system, located in the Support Building adjacent to the WHB. Backup power will be 
17 provided as discussed below. The subsurface support areas are constructed and maintained to 
18 conform to Federal mine safety codes. 

19 Underground Hazardous Waste Disposal Units (HWDUs) 

20 During the terms of this and the preceding Permit, the volume of CH TRU mixed waste 
21 emplaced in the repository will not exceed 5,244,900 ft3 (148,500 m3

) and the volume of RH 
22 TRU mixed waste shall not exceed 93,050 fe (2,635 m\ CH TRU mixed waste will be disposed 
23 of in Underground HWDUs identified as Panels 1 through 8. RH TRU mixed waste may be 
24 disposed of in Panels 4 through 8. 

25 Main entries and cross cuts in the repository provide access and ventilation to the HWDUs. The 
26 main entries link the shaft pillar/service area with the TRU mixed waste management area and 
27 are separated by pillars. Each of the Underground HWDUs labeled Panels 1 through 8 will have 
2a seven rooms. The locations of these HWDUs are shown in Figure A2-1. The rooms will have 
29 nominal dimensions of 13ft (4.0 m) high by 33ft (10m) wide by 300ft (91 m) long and will be 
30 supported by 100ft- (30m-) wide pillars. 

31 As currently planned, future Permits may allow disposal of TRU mixed waste containers in two 
32 additional panels, identified as Panels 9 and 10. Disposal of TRU mixed waste in Panels 9 and 
33 1 0 is prohibited under this Permit. If waste volumes disposed of in the eight panels fail to reach 
34 the stated design capacity, the Permittees may request a Permit to allow disposal of TRU mixed 
35 waste in the four main entries and crosscuts adjacent to the waste panels (referred to as the 
36 disposal area access drifts). These areas are labeled Panels 9 and 10 in Figure A2-1. A permit 
37 modification or future permit would be submitted describing the condition of those drifts and the 
38 controls exercised for personnel safety and environmental protection while disposing of waste in 
39 these areas. These areas have the following nominal dimensions: 

''l The E-140 waste transport route south of the Waste Shaft Station is mined to be 25 ft wide 
nominally and its height ranges from about 14 ft to 20 ft. 
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1 The W-30 waste transport route south of S-700 is mined to be 20 ft wide nominally and its 
2 height will be mined to at least 14ft. 

3 All other drifts that are part of the waste transport route will be at least 20 ft wide and 14 ft 
4 high to accommodate waste transport equipment. 

5 Other drifts (i.e. mains and cross-cuts) vary in width and height according to their function 
6 typically ranging from 14 ft to 20 ft wide and 12 ft to 20 ft high. 

7 The layout of these excavations is shown on Figure A2-1. 

8 Underground Facilities Ventilation System 

9 The underground facilities ventilation system will provide a safe and suitable environment for 
10 underground operations during normal WIPP facility operations. The underground system is 
11 designed to provide control of potential airborne contaminants in the event of an accidental 
12 release or an underground fire. 

13 The main underground ventilation system is divided into four separate flows (Figure A2-9): one 
14 flow serving the mining areas, one serving the northern experimental areas, one serving the 
15 disposal areas, and one serving the Waste Shaft and station area. The four main airflows are 
16 recombined near the bottom of the Exhaust Shaft, which serves as a common exhaust route 
17 from the underground level to the surface. 

18 Underground Ventilation System Description 

19 The underground ventilation system consists of six centrifugal exhaust fans, two identical 
20 HEPA-filter assemblies arranged in parallel, isolation dampers, a filter bypass arrangement, and 
21 associated ductwork. The six fans, connected by the ductwork to the underground exhaust shaft 
22 so that they can independently draw air through the Exhaust Shaft, are divided into two groups. 
23 One group consists of three main exhaust fans, two of which are utilized to provide the nominal 
24 air flow of 425,000 standard ft3 per min (SCFM) throughout the WIPP facility underground during 
25 normal operation. One main fan may be operated in the alternate mode to provide 260,000 
26 SCFM underground ventilation flow. These fans are located near the Exhaust Shaft. The 
27 second group consists of the remaining three filtration fans, and each can provide 60,000 SCFM 
28 of air flow. These fans, located at the Exhaust Filter Building, are capable of being employed 
29 during the filtration mode, where exhaust is diverted through HEPA filters, or in the reduced or 
30 minimum ventilation mode where air is not drawn through the HEPA filters. In order to ensure 
31 the miscellaneous unit environmental performance standards are met, a minimum running 
32 annual average exhaust rate of 260,000 SCFM will be maintained. 

33 The underground mine ventilation is designed to supply sufficient quantities of air to all areas of 
34 the repository. During normal operating mode (simultaneous mining and waste emplacement 
35 operations), approximately 140,000 actual ft3 (3,962 m3

) per min can be supplied to the panel 
36 area. This quantity is necessary in order to support the level of activity and the pieces of diesel 
37 equipment that are expected to be in operation. 

38 At any given time during waste emplacement activities, there may be significant activities in 
39 multiple rooms in a panel. For example, one room may be receiving CH TRU mixed waste 
40 containers, another room may be receiving RH TRU mixed waste canisters, and the drilling of 

PERMIT A TIACHMENT A2 
Page A2-7 of 47 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
January 31,2012 

RH TRU mixed waste emplacement boreholes may be occurring in another room. The 
2 remaining rooms in a panel will either be completely filled with waste; be idle, awaiting waste 
3 handling operations; or being prepared for waste receipt. A minimum ventilation rate of 35,000 
4 fe (990 m3

) per minute will be maintained in each active room where waste disposal is taking 
s place and workers are present in the room. This quantity of air is required to support the 
6 numbers and types of diesel equipment that are expected to be in operation in the area, to 
7 support the underground personnel working in that area, and to exceed a minimum air velocity 
a of 60 ft ( 18 m) per minute. The remainder of the air is needed in order to account for air leakage 
9 through inactive rooms. 

10 Air will be routed into a panel from the intake side. Air is routed through the individual rooms 
11 within a panel using underground bulkheads and air regulators. Bulkheads are constructed by 
12 erecting framing of rectangular steel tubing and screwing galvanized sheet metal to the framing. 
13 Bulkhead members use telescoping extensions that are attached to framing and the salt which 
14 adjust to creep. Flexible flashing attached to the bulkhead on one side and the salt on the other 
15 completes the seal of the ventilation. Where controlled airflow is required, a louver-style damper 
16 on a slide-gate (sliding panel) regulator is installed on the bulkhead. Personnel access is 
17 available through most bulkheads, and vehicular access is possible through selected bulkheads. 
18 Vehicle roll-up doors in the panel areas are not equipped with warning bells or strobe lights 
19 since these doors are to be used for limited periodic maintenance activities in the return air path. 
20 Flow is also controlled using brattice cloth barricades. These consist of chain link fence that is 
21 bolted to the salt and covered with brattice cloth; and are used in instances where the only flow 
22 control requirement is to block the air. A brattice cloth air barricade is shown in Figure A2-11. 
23 Ventilation will be maintained only in all active rooms within a panel until waste emplacement 
24 activities are completed and the panel-closure system is installed. The air will be routed 
25 simultaneously through all the active rooms within the panel. The filled rooms will be isolated 
26 from the ventilation system, while the active rooms that are actively being filled will receive a 
27 minimum of 35,000 SCFM of air when workers are present to assure worker safety. After all 
28 rooms within a panel are filled, the panel will be closed using a closure system described Permit 
29 Attachment G and Permit Attachment G1. 

30 Once a disposal room is filled and is no longer needed for emplacement activities, it will be 
31 barricaded against entry and isolated from the mine ventilation system by removing the air 
32 regulator bulkhead and constructing chain link/brattice cloth barricades and, if necessary, 
33 bulkheads at each end. A typical bulkhead is shown in Figure A2-11 a. There is no requirement 
34 for air for these rooms since personnel and/or equipment will not be in these areas. 

35 The ventilation path for the waste disposal side is separated from the mining side by means of 
36 air locks, bulkheads, and salt pillars. A pressure differential is maintained between the mining 
37 side and the waste disposal side to ensure that any leakage is towards the disposal side. The 
38 pressure differential is produced by the surface fans in conjunction with the underground air 
39 regulators. 

40 Underground Ventilation Modes of Operation 

41 The underground ventilation system is designed to perform under two types of operation: 
42 normal (the HEPA exhaust filtration system is bypassed), and filtered (the exhaust is filtered 
43 through the HEPA filtration system, if radioactive contaminants are detected or suspected. 

A Overall, there are six possible modes of exhaust fan operation: 
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1 2 main fans in operation 
2 1 main fan in operation 
3 1 filtration fan in filtered operation 
4 1 filtration fan in unfiltered operation 
5 2 filtration fans in unfiltered operation 
6 1 main and 1 filtration fan (unfiltered) in operation 
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7 Under some circumstances (such as power outages and maintenance activities, etc.), all mine 
8 ventilation may be discontinued for short periods of time. 

9 In the normal mode, two main surface exhaust fans, located near the Exhaust Shaft, will provide 
10 continuous ventilation of the underground areas. All underground flows join at the bottom of the 
11 Exhaust Shaft before discharge to the atmosphere. 

12 Outside air will be supplied to the mining areas and the waste disposal areas through the Air 
13 Intake Shaft, the Salt Handling Shaft, and access entries. A small quantity of outside air will flow 
14 down the Waste Shaft to ventilate the Waste Shaft station. The ventilation system is designed to 
15 operate with the Air Intake Shaft as the primary source of fresh air. Under these circumstances, 
16 sufficient air will be available to simultaneously conduct all underground operations (e.g., waste 
17 handling, mining, experimentation, and support). Ventilation may be supplied by operating fans 
18 in the configurations listed in the above description of the ventilation modes. 

19 If the nominal flow of 425,000 cfm (12,028 m3/min) is not available (i.e., only one of the main 
20 ventilation fans is available) underground operations may proceed, but the number cit activities 
21 that can be performed in parallel may be limited depending on the quantity of air available. 
22 Ventilation may be supplied by operating one or two of the filtration exhaust fans. To accomplish 
23 this, the isolation dampers will be opened, which will permit air to flow from the main exhaust 
24 duct to the filter outlet plenum. The filtration fans may also be operated to bypass the HEPA 
2s plenum. The isolation dampers of the filtration exhaust fan(s) to be employed will be opened, 
26 and the selected fan(s) will be switched on. In this mode, underground operations will be limited, 
27 because filtration exhaust fans cannot provide sufficient airflow to support the use of diesel 
28 equipment. 

29 In the filtration mode, the exhaust air will pass through two identical filter assemblies, with only 
30 one of the three Exhaust Filter Building filtration fans operating (all other fans are stopped). This 
31 system provides a means for removing the airborne particulates that may contain radioactive 
32 and hazardous waste contaminants in the reduced exhaust flow before they are discharged 
33 through the exhaust stack to the atmosphere. The filtration mode is activated manually or 
34 automatically if the radiation monitoring system detects abnormally high concentrations of 
35 airborne radioactive particulates (an alarm is received from the continuous air monitor in the 
36 exhaust drift of the active waste panel) or a waste handling incident with the potential for a 
37 waste container breach is observed. The filtration mode is not initiated by the release of gases 
38 such as VOCs. 

39 If utility power fails, the exhaust filter system goes into the fail-safe position, and the system 
40 high-efficiency particulate-air filter dampers are placed into filtration position. When power is 
41 restored by the diesel generators, a decision is made whether to remain in filtration mode and 
42 energize a filtration fan or to realign the dampers into the minimum exhaust mode. Without any 
43 indication of a radiological release, the decision is usually the latter. TRU mixed waste handling 
44 and related operations cease upon loss of utility power and are not resumed until normal utility 
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1 power is returned. As specified in Part 2, all waste handling equipment will "fail safe," meaning 
2 that it will retain its load during a power outage. 

3 Underground Ventilation Normal Mode Redundancy 

4 The underground ventilation system has been provided redundancy in normal ventilation mode 
s by the addition of a third main fan. Ductwork leading to that new fan ties into the existing main 
6 exhaust duct. 

7 Electrical System 

8 The WIPP facility uses electrical power (utility power) supplied by the regional electric utility 
9 company. If there is a loss of utility power, TRU mixed waste handling and related operations 

10 will cease. 

11 Backup, alternating current power will be provided on site by two 1,1 00-kilowatt diesel 
12 generators. These units provide 480-volt power with a high degree of reliability. Each of the 
13 diesel generators can carry predetermined equipment loads while maintaining additional power 
14 reserves. Predetermined loads include lighting and ventilation for underground facilities, lighting 
15 and ventilation for the TRU mixed waste handling areas, and the Air Intake Shaft hoist. The 
16 diesel generator can be brought on line within 30 minutes either manually or from the control 
17 panel in the Central Monitoring Room (CMR). 

18 Uninterruptible power supply (UPS) units are also on line providing power to predetermined 
19 monitoring systems. These systems ensure that the power to the radiation detection system for 
20 airborne contamination, the local processing units, the computer room, and the CMR will always 
21 be available, even during the interval between the loss of off-site power and initiation of backup 
22 diesel generator power. 

23 A2-2a(4) RH TRU Mixed Waste Handling Equipment 

24 The following are the major pieces of equipment used to manage RH TRU mixed waste in the 
25 geologic repository. A summary of equipment capacities is included in Table A2-3. 

26 The Facility Cask Transfer Car 

27 The Facility Cask Transfer Car is a self-propelled rail car (Figure A2-14) that operates between 
2s the Facility Cask Loading Room and the geologic repository. After the Facility Cask is loaded, 
29 the Facility Cask Transfer Car moves onto the waste shaft conveyance and is then transported 
30 underground. At the underground waste shaft station, the Facility Cask Transfer Car proceeds 
31 away from the waste shaft conveyance to provide forklift access to the Facility Cask. 

32 Horizontal Emplacement and Retrieval Equipment or Functionally Equivalent Equipment 

33 The Horizontal Emplacement and Retrieval Equipment (HERE) or functionally equivalent 
34 equipment (Figure A2-15) emplaces canisters into a borehole in a room wall of an Underground 
35 HWDU. Once the canisters have been emplaced, the HERE then fills the borehole opening with 
36 a shield plug. 
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2 Prior to receipt of TRU mixed waste at the WIPP facility, waste operators will be thoroughly 
3 trained in the safe use of TRU mixed waste handling and transport equipment. The training will 
4 include both classroom training and on-the-job training. 

5 RH TRU Mixed Waste Emplacement 

s The Facility Cask Transfer Car is loaded onto the waste shaft conveyance and is lowered to the 
7 waste shaft station underground. At the waste shaft station underground, the Facility Cask is 
8 moved from the waste shaft conveyance by the Facility Cask Transfer Car (Figure A2-16). A 
9 forklift is used to remove the Facility Cask from the Facility Cask Transfer Car and to transport 

10 the Facility Cask to the Underground HWDU. There, the Facility Cask is placed on the HERE 
11 (Figure A2-17). The HERE is used to emplace the RH TRU mixed waste canister into the 
12 borehole. The borehole will be visually inspected for obstructions prior to aligning the HERE and 
13 emplacement of the RH TRU mixed waste canister. The Facility Cask is moved forward to mate 
14 with the shield collar, and the transfer carriage is advanced to mate with the rear Facility Cask 
15 shield valve. The shield valves on the Facility Cask are opened, and the transfer mechanism 
16 advances to push the canister into the borehole. After retracting the transfer mechanism into the 
17 Facility Cask, the forward shield valve is closed, and the transfer mechanism is further retracted 
18 into its housing. The transfer mechanism is moved to the rear, and the shield plug carriage 
19 containing a shield plug is placed on the emplacement machine. The transfer mechanism is 
20 used to push the shield plug into the Facility Cask. The front shield valve is opened, and the 
21 shield plug is pushed into the borehole (Figure A2-18). The transfer mechanism is retracted, the 
22 shield valves close on the Facility Cask, and the Facility Cask is removed from the HERE. 

23 A shield plug is a concrete filled cylindrical steel shell (Figure A2-21) approximately 61 in. long 
24 and 29 in. in diameter, made of concrete shielding material inside a 0.24 in. thick steel shell with 
25 a removable pintle at one end. Each shield plug has integral forklift pockets and weighs 
26 approximately 3,750 lbs. The shield plug is inserted with the pintle end closest to the HERE to 
27 provide the necessary shielding , limiting the borehole radiation dose rate at 30 em to less than 
28 10 mrem per hour for a canister surface dose rate of 100 rem/hr . Additional shielding is 
29 provided at the direction of the Radiological Control Technician based on dose rate surveys 
30 following shield plug emplacement. This additional shielding is provided by the manual 
31 emplacement of one or more shield plug supplemental shielding plates and a retainer (Figures 
32 A2-19 and A2-20). 

33 · The amount of RH TRU mixed waste disposal in each panel is limited based on thermal and 
34 geomechanical considerations and shall not exceed 1 0 kilowatts per acre as described in Permit 
35 Attachment A2-.1. RH TRU mixed waste emplacement boreholes shall be drilled in the ribs of 
36 the panels at a nominal spacing of 8ft (2.4 m) center-to-center, horizontally. 

37 Figures A 1-26 and A 1-27 are flow diagrams of the RH TRU mixed waste handling process for 
38 the RH-TRU 72-8 and CNS 10-1608 casks, respectively. 

39 CH TRU Mixed Waste Emplacement 

40 CH TRU mixed waste containers will arrive by tractor-trailer at the WIPP facility in sealed 
41 shipping containers (e.g., TRUPACT-IIs or HalfPACTs), at which time they will undergo security 
42 and radiological checks and shipping documentation reviews. The trailers carrying the shipping 
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1 containers will be stored temporarily at the Parking Area Container Storage Unit (Parking Area 
2 Unit). A forklift will remove the Contact Handled Packages from the transport trailers and a 
3 forklift or Yard Transfer Vehicle will transport them into the Waste Handling Building Container 
4 Storage Unit for unloading of the waste containers. Each TRUPACT-11 may hold up to two 7-
5 packs, two 4-packs, two 3-packs, two SWBs, or one TDOP. Each HalfPACT may hold up to 
6 seven 55-gal (208 L) drums, one SWB, or four 85-gal (322 L) drums. Each TRUPACT-111 will 
7 hold one SLB2. An overhead bridge crane or Facility Transfer Vehicle with transfer table will be 
8 used to remove the waste containers from the Contact Handled Packaging and place them on a 
9 facility or containment pallet. Each facility pallet has two recessed pockets to accommodate two 

10 sets of 7-packs, two sets of 3-packs, two sets of 4-packs, two SWBs stacked two-high, two 
11 TOOPs, or one SLB2. Each stack of waste containers will be secured prior to transport 
12 underground (see Figure A2-3). A forklift or the facility transfer vehicle will transport the loaded 
13 facility pallet to the conveyance loading room adjacent to the Waste Shaft. The facility transfer 
14 vehicle will be driven onto the waste shaft conveyance deck, where the loaded facility pallet will 
15 be transferred to the waste shaft conveyance, and the facility transfer vehicle will be backed off. 
16 Containers of CH TRU mixed waste (55-gal (208 L) drums, SWBs, 85-gal (322 L) drums, 100-
17 gal (379 L) drums, and TOOPs) can be handled individually, if needed, using the forklift and 
18 lifting attachments (i.e., drum handlers, parrot beaks). 

19 The waste shaft conveyance will lower the loaded facility pallet to the underground. At the waste 
20 shaft station, the CH TRU underground transporter will back up to the waste shaft conveyance, 
21 and the facility pallet will be transferred from the waste shaft conveyance onto the transporter 
22 (see Figure A2-6). The transporter will then move the facility pallet to the appropriate 
23 Underground HWDU for emplacement. The underground waste transporter is equipped with a 
~4 fire suppression system, rupture-resistant diesel fuel tanks, and reinforced fuel lines to minimize 
25 the potential for a fire involving the fuel system. 

26 A forklift in the HWDU near the waste stack will be used to remove the waste containers from 
27 the facility pallets and to place them in the waste stack using a push-pull attachment or, in the 
28 case of an SLB2, the SLB2 will be lifted from the facility pallet and placed directly on the floor of 
29 the emplacement room. The waste will be emplaced room by room in Panels 1 through 8. Each 
30 panel will be closed off when filled. If a waste container is damaged during the Disposal Phase, 
31 it will be immediately overpacked or repaired. CH TRU mixed waste containers will be 
32 continuously vented. The filter vents will allow aspiration, preventing internal pressurization of 
33 the container and minimizing the buildup of flammable gas concentrations. 

34 Once a waste panel is mined and any initial ground control established, flow regulators will be 
35 constructed to assure adequate control over ventilation during waste emplacement activities. 
36 The first room to be filled with waste will be Room 7, which is the one that is farthest from the 
37 main access ways. A ventilation control point will be established for Room 7 just outside the 
38 exhaust side of Room 6. This ventilation control point will consist of a bulkhead with a ventilation 
39 regulator. When RH TRU mixed waste canister emplacement is completed in a room, CH TRU 
40 mixed waste emplacement can begin in that room. Stacking of CH waste will begin at the 
41 ventilation control point and proceed down the access drift, through the room and up the intake 
42 access drift until the entrance of Room 6 is reached. At that point, a brattice cloth and chain link 
43 barricade and, if necessary, bulkheads will be emplaced. This process will be repeated for 
44 Room 6, and so on until Room 1 is filled. At that point, the panel closure system will be 
45 constructed. 
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1 The emplacement of CH TRU mixed waste into the HWDUs will typically be in the order 
2 received and unloaded from the Contact Handled Packaging. There is no specification for the 
3 amount of space to be maintained between the waste containers themselves, or between the 
4 waste containers and the walls. Containers will be stacked in the best manner to provide 
5 stability for the stack (which is up to three containers high) and to make best use of available 
6 space. It is anticipated that the space between the wall and the container could be from 8 to 18 
7 in. (20 to 46 em). This space is a function of disposal room wall irregularities, container type, 
8 and sequence of emplacement. Bags of backfill will occupy some of this space. Space is 
g required over the stacks of containers to assure adequate ventilation for waste handling 

10 operations. A minimum of 16 in. (41 em) was specified in the Final Design Validation Report 
11 (Appendix D1, Chapter 12 of the WIPP RCRA Part B Permit Application (DOE, 1997)) to 
12 maintain air flow. Typically, the space above a stack of containers will be 36 to 48 in. (90 to 122 
13 em). However 18 in. (0.45 m) will contain backfill material consisting of bags of Magnesium 
14 Oxide (MgO). Figure A2-8 shows a typical container configuration, although this figure does not 
15 mix containers on any row. Such mixing, while inefficient, will be allowed to assure timely 
16 movement of waste into the underground. No aisle space will be maintained for personnel 
17 access to emplaced waste containers. No roof maintenance behind stacks of waste is planned. 

18 The anticipated schedule for the filling of each of the Underground HWDUs known as Panels 1 
19 through 8 is shown in Permit Attachment G, Table G-1. Panel closure in accordance with the 
20 Closure Plan in Permit Attachment G and Permit Attachment G1 is estimated to require an 
21 additional 150 days. 

22 Figure A2-12 is a flow diagram of the CH TRU mixed waste handling process. 

23 A2-3 Waste Characterization 

24 TRU mixed waste characterization is described in Permit Attachment C. 

25 A2-4 Treatment Effectiveness 

26 TRU mixed waste treatment, as defined in 20.4.1.1 01 NMAC (incorporating 40 CFR §260.1 0), 
27 for which a permit is required, will not be performed at the WIPP facility. 

28 A2-5 Maintenance, Monitoring, and Inspection 

29 A2-5a Maintenance 

30 A2-5a(1) Ground-Control Program 

31 The ground-control program at the WIPP facility will ensure that any room in an HWDU in which 
32 waste will be placed will be sufficiently supported to assure compliance with the applicable 
33 portions of the Land Withdrawal Act (LWA), which requires a regular review of roof-support 
34 plans and practices by the Mine Safety and Health Administration (MSHA). Support is installed 
35 to the requirements of 30 CFR §57, Subpart B. 
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A2-5b Monitoring 

2 A2-5b(1) Groundwater Monitoring 

3 Groundwater monitoring for the WIPP Underground HWDUs will be conducted in accordance 
4 with Part 5 and Permit Attachment L of this permit. 

5 A2-5b(2) Geomechanical Monitoring 

6 The geomechanical monitoring program at the WIPP facility is an integral part of the ground-
? control program (See Figure A2-13). HWDUs, drifts, and geomechanical test rooms will be 
8 monitored to provide confirmation of structural integrity. Geomechanical data on the 
9 performance of the repository shafts and excavated areas will be collected as part of the 

10 geotechnical field-monitoring program. The results of the geotechnical investigations will be 
11 reported annually. The report will describe monitoring programs and geomechanical data 
12 collected during the previous year. 

13 A2-5b(2)(a) Description of the Geomechanical Monitoring System 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 
25 

26 

27 

28 

29 
30 

31 
32 
33 
34 

The Geomechanical Monitoring System (GMS) provides in situ data to support the continuous 
assessment of the design for underground facilities. Specifically, the GMS provides for: 

Early detection of conditions that could affect operational safety 

Evaluation of disposal room closure that ensures adequate access 

Guidance for design modifications and remedial actions 

Data for interpreting the behavior of underground openings, in comparison with 
established design criteria 

The instrumentation in Table A2-2 is available for use in support of the geomechanical program. 

The minimum instrumentation for each of the eight panels will be one borehole extensometer 
installed in the roof at the center of each disposal room. The roof extensometers will monitor the 
dilation of the immediate salt roof beam and possible bed separations along clay seams. 
Additional instrumentation will be installed as conditions warrant. 

Remote polling of the geomechanical instrumentation will be performed at least once every 
month. This frequency may be increased to accommodate any changes that may develop. 

The results from the remotely read instrumentation will be evaluated after each scheduled 
polling. Documentation of the results will be provided annually in the Geotechnical Analysis 
Report. 

Data from remotely read instrumentation will be maintained as part of a geotechnical 
instrumentation system. The instrumentation system provides for data maintenance, retrieval, 
and presentation. The Permittees will retrieve the data from the instrumentation system and 
verify data accuracy by confirming the measurements were taken in accordance with applicable 
instructions and equipment calibration is known. Next, the Permittees will review the data after 
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each polling to assess the performance of the instrument and of the excavation. Anomalous 
2 data will be investigated to determine the cause (instrumentation problem, error in recording, 
3 changing rock conditions). The Permittees will calculate various parameters such as the change 
4 between successive readings and deformation rates. This assessment will be reported to the 
5 Permittees' cognizant ground control engineer and operations personnel. The Permittees will 
6 investigate unexpected deformation to determine if remediation is needed. 

7 The stability of an open panel excavation is generally determined by the rock deformation rate. 
8 The excavation may be unstable when there is a continuous increase in the deformation rate 
s that cannot be controlled by the installed support system. The Permittees will evaluate the 

1 o performance of the excavation. These evaluations assess the effectiveness of the roof support 
11 system and estimate the stand-up time of the excavation. If an open panel shows the trend is 
12 toward adverse (unstable) conditions, the results will be reported to determine if it is necessary 
13 to terminate waste disposal activities in the open panel. This report of the trend toward adverse 
14 conditions in an open HWDU will also be provided to the Secretary of the NMED within seven 
15 (7) calendar days of issuance of the report. 

16 A2-5b(2)(b) System Experience 

17 Much experience in the use of geomechanical instrumentation was gained as the result of 
18 performance monitoring of Panel 1, which began at the time of completion of the panel 
19 excavation in 1988. The monitoring system installed at that time involved simple measurements 
20 and observations (e.g., vertical and horizontal convergence rates, and visual inspections). 
21 Minimal maintenance of instrumentation is required, and the instrumentation is easily replaced if 
22 it malfunctions. Conditions throughout Panel 1 are well known. The monitoring program 
23 continues to provide data to compare the performance of Panel 1 with that established 
24 elsewhere in the underground. Panel 1 performance is characterized by the following: 

2s The development of bed separations and lateral shifts at the interfaces of the salt and the 
26 clays underlying the anhydrites "a" and "b." 

27 Room closures. A closure due only to the roof movement will be separated from the total 
28 closure. 

29 The behavior of the pillars. 

30 Fracture development in the roof and floor. 

31 Distribution of load on the support system. 

32 Roof conditions are assessed from observation boreholes and extensometer measurements. 
33 Measurements of room closure, rock displacements, and observations of fracture development 
34 in the immediate roof beam are made and used to evaluate the performance of a panel. A 
35 description of the Panel 1 monitoring program was presented to the members of the 
36 Geotechnical Experts Panel (in 1991) who concurred that it was adequate to determine 
37 deterioration within the rooms and that it will provide early warning of deteriorating conditions. 

38 The assessment and evaluation of the condition of WIPP excavations is an interactive, 
39 continuous process using the data from the monitoring programs. Criteria for corrective action 
40 are continually reevaluated and reassessed based on total performance to date. Actions taken 
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are based on these analyses and planned utilization of the excavation. Because WIPP 
2 excavations are in a natural geologic medium, there is inherent variability from point to point. 
3 The principle adopted is to anticipate potential ground control requirements and implement them 
4 in a timely manner rather than to wait until a need arises. 

5 A2-5b(3) Volatile Organic Compound Monitoring 

6 The volatile organic compound monitoring for the WIPP Underground HWDUs will be conducted 
7 in accordance with Part 4 and Permit Attachment N of this permit. 

s A2-5c Inspection 

g The inspection of the WIPP Underground HWDUs will be conducted in accordance with Part 2 
10 and Permit Attachment E of this permit. 

11 References 

12 DOE, 1997. Resource Conservation and Recovery Act Part B Permit Application, Waste 
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Table A2-1 

CH TRU Mixed Waste Handling Equipment Capacities 

Facility Pallet 

Facility Transfer Vehicle 

Underground transporter 

Underground forklift 

Seven-pack of 55-gallon drums 

Four-pack of 85-gallon drums 

Three-pack of 1 00-gallon drums 

Ten-drum overpack 

Standard waste box 

Standard large box 2 

TRUPACT-11 

HalfPACT 

TRUPACT-111 

Facility pallet 

Capacities for Equipment 

Maximum Gross Weights of Containers 

Maximum Net Empty Weights of Equipment 
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25,000 lbs. 

26,000 lbs. 

28,000 lbs. 

12,000 lbs. 

7,000 lbs. 

4,500 lbs. 

3,000 lbs. 

6,700 lbs. 

4,000 lbs. 

10,500 lbs. 

13,140 lbs. 

10,500 lbs. 

43,600 lbs. 

4,120 lbs. 

I 
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Table A2-2 
Instrumentation Used in Support of the Geomechanical Monitoring System 

Instrument Type 

Borehole 
Extensometer 

Borehole Television 
Camera 

Convergence Points 
and Tape 
Extensometers 

Convergence Meters 

Inclinometers 

Rock Bolt Load Cells 

Earth Pressure Cells 

Piezometer Pressure 
Transducers 

Strain Gauges 

Features 

The extensometer provides for monitoring the deformation parallel to the borehole axis. Units 
suitable for up to 5 measurements anchors in addition to the reference head. Maximum 
borehole depths shall be 50 feet. 

Closed circuit television may be used for monitoring areas otherwise inaccessible, such as 
boreholes or shafts. 

Mechanically anchored eyebolts to which a portable tape extensometer is attached. 

Includes wire and sonic meters. Mounted on rigid plates anchored to the rock surface. 

Both vertical and horizontal inclinometers are used. Traversing type of system in which a 
probe is moved periodically through casing located in the borehole whose inclination is being 
measured. 

Spool type units suitable for use with rock bolts. Tensile stress is inferred from strain gauges 
mounted on the surface of the spool. 

Installed between concrete keys and rock. Preferred type is a hydraulic pressure plate 
connected to a vibrating wire transmitter. 

Located in shafts and of robust design and construction. Periodic checks on operability 
required. 

Installed within the concrete shaft key. Suitably sealed for the environment. Two types used--
surface mounted and embedded. 

-~------~---------------~------- ---------~--- ··- --- ----· --------------- ----------
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Parameter 
Measured 

Cumulative 
Deformation 
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Cumulative 
Deformation 

Cumulative 
Deformation 

Cumulative 
Deformation 
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Lithostatic 
Pressure 

Fluid Pressure 

Cumulative 
Deformation 

-----

Range 

0-2 inches 

N/A 

2-50 feet 

2-50 feet 

0-30 degrees 

0-300 kips • 

0-1000 psi 

0-500 psi 

0-3000 J,.tin/in 
(embedded) 

0-2500 J,Jinlin 

. -
L (surface) ______ 



2 
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Table A2-3 
RH TRU Mixed Waste Handling Equipment Capacities 

41-Ton Forklift 

RH TRU Facility Canister 

55-Gallon Drum 

RH TRU Canister 

Facility Cask 

Capacities for Equipment 

82,000 lbs 

Maximum Gross Weights of RH TRU Containers 

10,000 lbs 

1,000 lbs 

8,000 lbs 

Maximum Net Empty Weights of Equipment 
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Figure A2-1 
Repository Horizon 
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Figure A2-2 
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Spatial View of the Miscellaneous Unit and Waste Handling Facility 
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Figure A2-3 
Facility Pallet for Seven-Pack of Drums 
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Figure A2-5 
Typical Backfill Sacks Emplaced on Drum Stacks 
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Figure A2-5a 
Potential MgO Emplacement Configurations 
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Figure A2-6 
Waste Transfer Cage to Transporter 
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1. PUSH RACK 
2. SASE ASSEMBLY 
3. UPPER RETAINER 
4. LINKAGE ASSEMBLY 
S. GRIPPER CYLINDER 
6. GRIPPER BAR 
7. GRIPPER JAW 
8. PUSH CYLINDER 
9. PlATEN 

Figure A2-7 
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Push-Pull Attachment to Forklift to Allow Handling of Waste Containers 
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AIR FLOW AIR FlOW 
NOTE: MgO will be emplaced as necessary 

Figure A2-8 
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Typical RH and CH Transuranic Mixed Waste Container Disposal Configuration 
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AIR INTAKE SHAFT 

SALT HANDLING SHAFT 

WASTE SHAFT 
(DOWNCAST ALWAYS) 

Figure A2-9 
Underground Ventilation System Airflow 

PERMIT A TI ACHMENT A2 
Page A2-33 of 4 7 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

January 31, 2012 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
January 31, 2012 

/ 

/ 
/ 

BRATTICE CLOTH 

Figure A2-11 
Typical Room Barricade 
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Typical Bulkhead 
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WIPP Facility Surface and Underground CH Transuranic Mixed Waste Process Flow Diagram (Continued) 
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Figure A2-13 
Layout and Instrumentation - As of 1/96 
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Typical Emplacement Equipment 
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Figure A2-16 
RH TRU Waste Facility Cask Unloading from Waste Shaft Conveyance 
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TRANSFER MECHANISM 

TRANSFER CARRIAGE 

Facility Cask Installed on the Typical Emplacement Equipment 
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FACILIIY CASK AGAINST SHIELD COLLAR, TRANSFER CARRIAGE RETRACTED. 
SHIELD PLUG CARRIAGE ON STAGING PLATFORM, SHIELD PLUG BEING INSTALLED 

Shield Plug Carriage 

Carriage Control Console 

Figure A2-18 
Installing Shield Plug 
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Figure A2-20 
Shielding Layers to Supplement RH Borehole Shield Plugs 
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2 WIPP GROUNDWATER DETECTION MONITORING PROGRAM PLAN 

3 L-1 Introduction 

4 The Waste Isolation Pilot Plant (WIPP) facility is subject to regulation under Title 20 of the New 
5 Mexico Administrative Code (NMAC), Chapter 4, Part 1, Subpart V (20.4.1.500 NMAC). As 
s required by 20.4.500 NMAC (incorporating 40 CFR §264.601), the Permittees shall demonstrate 
7 that the environmental performance standards for a miscellaneous unit, which are applied to the 
a hazardous waste disposal units (HWDUs) in the underground, will be met. 

g The WIPP facility is located in Eddy County in southeastern New Mexico (Figure L-1), within the 
10 Pecos Valley section of the southern Great Plains physiographic province. The facility is 26 
11 miles (mi) (42 kilometers [km]) east of Carlsbad, New Mexico, in an area known as Los 
12 Medanos (the dunes). Los Medanos is a relatively flat, sparsely inhabited plateau with little 
13 water and limited land uses. 

14 The WIPP facility (Figure L-2) consists of 16 sections of Federal land in Township 22 South, 
15 Range 31 East. The 16 sections of Federal land were withdrawn from the application of public 
16 land laws by the WIPP Land Withdrawal Act (LWA), Public Law 102-579. The WIPP LWA 
17 transferred the responsibility for the administration of the 16 sections from the Department of 
18 Interior, Bureau of Land Management, to the U.S. Department of Energy (DOE). This law 
19 specified that mining and drilling for purposes other than support of the WIPP project are 
20 prohibited within this 16 section area with the exception of Section 31. Oil and gas drilling 
21 activities are restricted in Section 31 from the surface down to 6,000 feet. 

22 The WIPP facility includes a mined geologic repository for the disposal of transuranic (TRU) 
23 waste. The disposal horizon is located 2,150 feet (ft) (655 meters [m]) below the land surface in 
24 the bedded salt of the Salado Formation (Salado). At the WIPP facility, water-bearing units 
25 occur both above and below the disposal horizon. Groundwater monitoring of the uppermost 
26 aquifer below the facility is not required because the water-bearing unit (the Bell Canyon 
27 Formation (Bell Canyon)) is not considered a credible pathway for a release from the 
28 repository. This is because the repository horizon and water-bearing sandstones of the Bell 
29 Canyon are separated by over 2,000 ft (610 m) of very low-permeability evaporite sediments 
30 (Amended Renewal Application Addendum L 1 (DOE, 2009)). No natural credible pathway has 
31 been established for contaminant transport to water-bearing zones below the repository horizon, 
32 as there is no hydrologic communication between the repository and underlying water-bearing 
33 zones. The U.S. Environmental Protection Agency (EPA) concluded in 1990 that natural vertical 
34 communication does not exist based on review of numerous studies (EPA, 1990). Furthermore, 
35 drilling boreholes for groundwater monitoring through the Salado and the Castile Formation 
36 (Castile) into the Bell Canyon would compromise the isolation properties of the repository 
37 medium. 

38 Groundwater monitoring at the WIPP facility focuses on the Culebra Member (Culebra) of the 
39 Rustler Formation (Rustler) because it represents the most significant hydrologic contaminant 
40 migration pathway to the accessible environment. The Culebra is the most significant water-
41 bearing unit lying above the repository. Groundwater movement in the Culebra, using results 
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1 from the basin-scale groundwater model is discussed in detail in Amended Renewal Application 
2 Addendum L 1, Section L 1-2a, (DOE, 2009). 

3 This monitoring plan addresses requirements for sample collection, Culebra groundwater 
4 surface elevation monitoring, Culebra groundwater flow direction and rate determination, data 
5 management, and reporting of Culebra groundwater monitoring data. It also identifies indicator 
6 parameters and hazardous constituents selected to assess Culebra groundwater quality for the 
7 WIPP groundwater detection monitoring program (DMP). Because quality assurance is an 
s integral component of the groundwater sampling, analysis, and reporting process, quality 
9 assurance/quality control (QAJQC) elements and associated data acceptance criteria are 

10 included in this plan. 

11 Instructions for performing field activities that will be conducted in conjunction with this DMP are 
12 provided in the WIPP Standard Operating Procedures (SOPs) (see Table L-3), which are 
13 maintained in facility files and which comply with the applicable requirements of 20.4.1.500 
14 NMAC (incorporating 40 CFR § 264.97 (d)). Procedures are required for each aspect of the 
15 Culebra groundwater sampling process, including Culebra groundwater surface elevation 
16 measurement, Culebra groundwater flow direction and rate determination, sampling equipment 
17 installation and operation, field water-quality measurements, and sample collection. Data 
18 required by this plan will be collected by qualified personnel in accordance with SOPs (Table L-
19 3). 

20 L-1 a Geologic and Hydrologic Characteristics 

21 L-1a(1) Geology 

22 The WIPP facility is situated within the Delaware Basin bounded to the north and east by the 
23 Capitan Reef, which is part of the larger Permian Basin, located in the south-central region of 
24 North America. Three major evaporite-bearing formations were deposited in the Delaware Basin 
25 (see Figures L-3 and L-4 and Amended Renewal Application Addendum L 1, Section L 1-1 (DOE, 
26 2009) for more detail): 

27 • The Castile consists of interbedded anhydrites and halite. Its upper boundary is at a 
28 depth of about 2,825 ft (861 m) below ground surface (bgs), and its thickness at the 
29 WIPP facility is 1 ,250ft (381 m). 

3o • The repository is located in the Salado, which overlies the Castile and resulted from 
31 prolonged desiccation that produced predominantly halite, with some carbonates, 
32 anhydrites, and clay seams. Its upper boundary is at a depth of about 850 ft (259 m) 
33 bgs, and it is about 2,000 ft (610 m) thick in the repository area. 

34 • The Rustler Formation was deposited in a lagoonal environment during a major 
35 freshening of the basin and consists of carbonates, anhydrites, and halites. Its beds 
36 consist of clay and anhydrite and contain small amounts of brine. The Rustler's upper 
37 boundary is about 500 ft ( 152 m) bgs, and it ranges up to 350 ft ( 1 07 m) in thickness in 
38. the repository area. 

39 These evaporite-bearing formations lie between two other formations significant to the geology 
40 and hydrology of the WIPP facility. The Dewey Lake Redbeds Formation (Dewey Lake) 
41 overlying the Rustler is dominated by nonmarine sediments and consists almost entirely of 
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1 mudstone, claystone, siltstone, and interbedded sandstone (see Amended Renewal Application 
2 Addendum L 1, Section L 1-1 c(6) (DOE, 2009) ). This formation forms a 500-ft- (152-m) thick 
3 barrier of fine-grained sediments that retard the downward percolation of water into the 
4 evaporite units below. The Bell Canyon is the first water-bearing unit below the repository (see 
5 Amended Renewal Application Addendum L 1, Section L 1-1 c(2) (DOE, 2009)) and is confined 
6 above by the thick evaporite deposits of the Castile. It consists of 1,200 ft (366m) of 
7 interbedded sandstone, shale, and siltstone. 

8 The Salado was selected to host the WIPP repository for several reasons. First, it is regionally 
9 extensive, underlying an area of more than 36,000 square mi (mi2) (93,240 square kilometers 

10 (km2
]). Second, its permeability is extremely low. Third, salt behaves mechanically in a plastic 

11 manner under pressure (the lithostatic pressure at the disposal horizon is approximately 2,200 
12 pounds per square inch [lb/in. 2

) or 14.9 megapascals [MPa]) and eventually deforms to fill any 
13 opening (referred to as creep). Fourth, any fluid remaining in small fractures or openings is 
14 saturated with salt, is incapable of further salt dissolution, and has probably remained in place 
15 since deposition. Finally, the Salado lies between the Rustler and the Castile (Figure L-4), which 
16 contain very low permeability layers that help confine and isolate waste within and keep water 
17 outside of the WIPP repository (see Amended Renewal Application Addendum L 1, Section L 1-
18 1 c(5) and L 1-1 c(3) (DOE, 2009)). 

19 L -1 a(2) Groundwater Hydrology 

20 The general hydrogeology of the area surrounding the WI PP facility is described in this section 
21 starting with the first geologic unit below the Salado. Addendum L 1, Section L 1-2a of the 
22 Amended Renewal Application (DOE, 2009) provides more detailed discussions of the local and 
23 regional hydrogeology. Relevant hydrological parameters for the various rock units above the 
24 Salado at WIPP are summarized in Table L-1. 

25 L-1 a(2)(i) The Castile 

26 The Castile is a basin-filling evaporite sequence of sediments surrounded by the Capitan Reef. 
21 The Castile represents a major regional groundwater aquitard that effectively prevents upward 
28 migration of water from the underlying Bell Canyon. Fluid present in the Castile is very restricted 
29 because evaporites do not readily maintain pore space, solution channels, or open fractures at 
30 depth. Drill-stem tests conducted in the Castile during construction of the WIPP facility 
31 determined its permeability to be lower than detection limits; however, the hydraulic conductivity 
32 has been conservatively estimated to be less than 10-8 ft (3 x 10-9 m) per day. A description of 
33 the Castile brine reservoirs outside the WIPP facility area is provided in Addendum L 1, Section 
34 L 1-2a(2)(b) of the Amended Renewal Application (DOE, 2009). 

35 L-1 a(2)(ii) The Salado 

36 The Salado is an evaporite sequence that filled the remainder of the Delaware Basin and lapped 
37 extensively over the Capitan Reef and the back-reef sediments beyond. The Salado consists of 
38 approximately 2,000 ft (61 0 m) of bedded halite, with interbeds or seams of anhydrite, clay, and 
39 polyhalite. It acts hydrologically as a regional confining bed. The porosity of the Salado is very 
40 low and naturally interconnected pores are probably nonexistent in halite at the depth of the 
41 disposal horizon. Fluids associated with the Salado occur mainly as very small fluid inclusions in 
42 the halite crystals and also occur between crystal boundaries (interstitial fluid) of the massive 
43 crystalline salt formation; fluids also occur in clay seams and anhydrite beds. Permeabilities 
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measured from the surface in the area of the WIPP facility range from 0.01 to 25 microdarcies. 
The most reliable value, 0.3 microdarcy, was obtained from well DOE-2. The results of 
permeability testing at the disposal horizon are within the range of 0.001 to 0.01 microdarcy. 

L-1 a(2)(iii) The Rustler 

The Rustler has been the subject of extensive characterization activities because it contains the 
most transmissive hydrologic units overlying the Salado. Within the Rustler, five members have 
been identified. Of these, the Culebra is the most transmissive and has been the focus of most 
of the Rustler hydrologic studies. 

The Culebra is the first continuous water-bearing zone above the Salado and is up to 
approximately 30ft (9 m) thick. Water in the Culebra is usually present in fractures and is 
confined by overlying gypsum or anhydrite and underlying clay and anhydrite beds. The 
hydraulic gradient within the Culebra in the area of the WIPP facility is approximately 20 ft per 
mi (3.8 m per km) and becomes much flatter south and southwest of the site (Figure L-5). 
Culebra transmissivities in the Nash Draw range up to 1,250 square ft (ff) (116 square m [m2

]) 

per day; closer to the WIPP facility, they are as low as 0.007 to 74 ft2 (0.00065 to 7.0 m2
) per 

day. 

The two primary types of field tests that are being used to characterize the flow and transport 
characteristics of the Culebra are hydraulic tests and tracer tests. 

The hydraulic tests consist of pump, injection, and slug testing of wells across the study area 
(see Amended Renewal Application Addendum L 1, Section L 1-2a(3)(a)(ii) (DOE, 2009)). The 
most detailed hydraulic test data exist for the WIPP hydropads (e.g., H-19). The hydropads 
generally comprise a network of three or more wells located within a few tens of meters of each 
other. Long-term pumping tests have been conducted at hydropads H-3, H-11 , and H-19 and at 
well WIPP-13 (see Amended Renewal Application Addendum L 1, Section L 1-2a(3)(a)(ii) (DOE, 
2009)). These pumping tests provided transient pressure data both at the hydropad and over a 
much larger area. Tests often included use of automated data-acquisition systems, providing 
high-resolution (in both space and time) data sets. In addition to long-term pumping tests, slug 
tests and short-term pumping tests have been conducted at individual wells to provide pressure 
data that can be used to interpret the transmissivity at that well (see Amended Renewal 
Application Addendum L 1, Section L 1-2a(3)(a)(ii) (DOE, 2009)). Detailed cross-hole hydraulic 
testing has been conducted at the H-19 hydropad (see Amended Renewal Application 
Addendum L 1, Section L 1-2a(3)(a)(ii) (DOE, 2009)). 

Pressure data are collected during hydraulic tests for estimation of hydrologic characteristics 
such as transmissivity, permeability, and storativity. The pressure data from long-term pumping 
tests and the interpreted transmissivity values for individual wells are used in calibration of flow 
models. Some of the hydraulic test data and interpretations are also important for the 
interpretation of transport characteristics. For instance, the permeability values interpreted from 
the hydraulic tests at a given hydropad are needed for interpretations of tracer test data at that 
hydropad. 

There is strong evidence that the permeability of the Culebra varies spatially and varies 
sufficiently that it cannot be characterized with a uniform value or range over the region of 
interest to WIPP. The transmissivity of the Culebra varies spatially over ten orders of magnitude 
from east to west in the vicinity of WIPP. Transmissivities have been calculated at 1 x 1 o-7 
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square feet per day (1 x 1 o-13 square meters per second) at well SNL-15 east of the WIPP site 
2 to 1 x 103 square feet per day ( 1 x 1 o-3 square meters per second) at well H-7 in Nash Draw 
3 (see Amended Renewal Application Addendum L 1, Section L 1-2a(3)(a)(ii) (DOE, 2009)). 

4 Transmissivity variations in the Culebra are believed to be controlled by the relative abundance 
s of open fractures rather than by primary (that is, depositional) features of the unit (Roberts 
6 2007). Lateral variations in depositional environments were small within the mapped region, and 
7 primary features of the Culebra show little map-scale spatial variability, according to Holt and 
a Powers, 1988. Direct measurements of the density of open fractures are not available from core 
9 samples because of incomplete recovery and fracturing during drilling, but observation of the 

10 relatively unfractured exposures in the WIPP shafts suggests that the density of open fractures 
11 in the Culebra decreases to the east. 

12 Geochemical and radioisotope characteristics of the Culebra have been studied. There is 
13 considerable variation in groundwater geochemistry in the Culebra. The variation has been 
14 described in terms of different hydrogeochemical facies that can be mapped in the Culebra. A 
15 halite-rich hydrogeochemical facies exists in the region of the WIPP site and to the east, 
16 approximately corresponding to the regions in which halite exists in units above and below the 
17 Culebra, and in which a large portion of the Culebra fractures are gypsum filled. An anhydrite-
18 rich hydrogeochemical facies exists west and south of the WIPP site, where there is relatively 
19 less halite in adjacent strata and where there are fewer gypsum-filled fractures. Radiogenic 
20 isotopic signatures suggest that the age of the groundwater in the Culebra is on the order of 
21 10,000 years or more (see Amended Renewal Application Addendum L 1 (DOE, 2009)). 

22 The radiogenic ages of the Culebra groundwater and the geochemical differences provide 
23 information potentially relevant to the groundwater flow directions and groundwater interaction 
24 with other units and are important constraints on conceptual models of groundwater flow. 

25 The Permittees have proposed a conceptualization of groundwater flow that explains observed 
26 geochemical facies and groundwater flow patterns. The conceptualization, referred to as the 
27 basin-scale groundwater model, offers a three dimensional approach to treatment of Supra-
28 Salado rock units, and assumes vertical leakage (albeit very slow) between rock units of the 
29 Rustler exists (where hydraulic head is present). 

30 Flow in the Culebra is considered transient. The model assumes that the groundwater system is 
31 dynamic and is responding to the drying of climate that has occurred since the late Pleistocene 
32 period. The Permittees assumed that recharge rates during the late Pleistocene period were 
33 sufficient to maintain the water table near land surface, but has since dropped significantly. 
34 Therefore, the impact of local topography on groundwater flow was greater during wetter 
35 periods, with discharge from the Rustler in the vicinity of the WIPP facility to the west toward 
36 Nash Draw; flow is currently dominated by more regional topographic effects during drier times, 
37 with flow in the Rustler from the vicinity of the WIPP facility towards the Balmorhea-Loving 
38 Trough to the south. 

39 Using data from 22 wells, Siegel, Robinson, and Myers (1991) originally defined four 
40 hydrochemical facies (A, 8, C, and D) for Culebra groundwater based primarily on ionic strength 
41 and major constituents. With the data now available from 59 wells, Demski and Beauheim 
42 (2008) defined transitional AIC and 8/C facies, as well as a new facies E for high-moles per 
43 kilogram (molal) Na-Mg Cl brines. 
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1 • Zone B - Dilute (ionic strength ::;0.1 molal) CaS04-rich groundwater, from southern high-
2 transmissivity area. Mg/Ca molar ratio 0.32 to 0.52. 

3 • Zone 8/C - Ionic strength 0.18 to 0.29 molal, Mg/Ca molar ratio 0.4 to 0.6. 

4 • Zone C- Variable composition waters, ionic strength 0.3 to 1.0 molal, Mg/Ca molar ratio 
5 0.4 to 1.1. 

6 • Zone AJC- Ionic strength 1.1 to 1.6 molal, Mg/Ca molar ratio 0.5 to 1.2. 

7 • Zone A - Ionic strength >1.66 molal, up to 5.3 molal, Mg/Ca molar ratio 1.2 to 2.4. 

8 • Zone D - Defined based on inferred contamination related to potash refining operations. 
9 Ionic strength 3 molal, KINa weight ratios of -0.2. 

10 • Zone E -Wells east of the mudstone-halite margins, ionic strength 6.4 to 8.6 molal, 
11 Mg/Ca molar ratio 4.1 to 6.6. 

12 The low-ionic-strength ($0.1 molal) facies B waters contain more sulfate than chloride, and are 
13 found southwest and south of the WIPP site within and down the Culebra hydraulic gradient 
14 from the southernmost closed catchment basins, mapped by Powers (2006), in the southwest 
15 arm of Nash Draw. These waters reflect relatively recent recharge through gypsum karst 
16 overlying the Culebra. However, with total dissolved solids (TDS) concentrations in excess of 
17 3,000 mg/L, the facies B waters do not represent modern-day precipitation rapidly reaching the 
18 Culebra. They must have residence times in the Rustler sulfate units of thousands of years 
19 before reaching the Culebra. 

20 The higher-ionic-strength (0.3-1 molal) facies C brines have differing compositions, representing 
21 meteoric waters that have dissolved CaS04, overprinted with mixing and localized processes. 
22 Facies A brines (ionic strength 1.6- 5.3 molal) are high in NaCI and are clustered along the 
23 extent of halite in the middle of the Tamarisk Member of the Rustler Formation. Facies A 
24 represents old waters (long flow paths) that have dissolved halite and/or connate brine, or a 
25 mixture of the two from facies E. The facies D brines, as identified by Siegel, Robinson, and 
26 Myers ( 1991 ), are high-ionic-strength solutions found in western Nash Draw with high KINa 
27 ratios representing waters contaminated with effluent from potash refining operations. Similar 
28 water is found at shallow depth (<36ft (11 m)) in the upper Dewey Lake at SNL-1, just south of 
29 the Intrepid East tailings pile. The newly defined facies E waters are very high ionic strength (6.4 
30 - 8.6 molal) NaCI brines with high Mg/Ca ratios. The facies E brines are found east of the WIPP 
31 site, where Rustler halite is present above and below the Culebra, and halite cements are 
32 present in the Culebra. They represent primitive brines present since deposition of the Culebra 
33 and immediately overlying strata. 

34 Previously, the Permittees and others believed the geochemistry of Culebra groundwater was 
35 inconsistent with flow directions. This was based on the premise that facies C water must 
36 transform to facies B water (e.g. become "fresher"), which is inconsistent with the observed flow 
37 direction. It is now believed that the observed geochemistry and flow directions can be 
38 explained with different recharge areas and Culebra travel paths (Amended Renewal 
39 Application Addendum L 1 (DOE, 2009)). 
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1 Head distribution in the Culebra (see Amended Renewal Application Addendum L 1 (DOE, 
2 2009)) is consistent with basin-scale groundwater basin modeling results indicating that the 
3 generalized groundwater flow direction in the Culebra is currently north to south. However, the 
4 fractured nature of the Culebra, coupled with variable fluid densities, can cause localized flow 
5 patterns to differ from general flow patterns. 

6 Groundwater levels in the Culebra in the region around the WIPP facility have been measured 
7 in numerous wells. Water-level rises have been observed and are attributed to causes 
8 discussed in the Renewal Application Addendum L 1, Section L 1-2a(3)(a)(ii) (DOE, 2009). The 
g extent of water-level rise observed at a particular well depends on several factors, but the 

10 proximity of the observation point to the cause of the water-level change appears to be a 
11 primary factor. 

12 Hydrological investigations conducted from 2003 through 2007 provided new information, some 
13 of it confirming long-held assumptions and some offering new insight into the hydrological 
14 system around the WIPP site. A Culebra monitoring network optimization study was completed 
15 by McKenna (2004) and updated by Kuhlman (2010) to identify locations where new Culebra 
16 monitoring wells would be of greatest value and to identify wells that could be removed from the 
11 network with little loss of information. 

18 As discussed in Amended Renewal Application Addendum L 1, Section L 1-2a(3)(a)(ii) (DOE, 
19 2009), extensive hydrological testing has been performed in the new wells. This testing has 
20 involved both single well tests, which provide information on local transmissivity and 
21 heterogeneity, and long-term (19 to 32 days) pumping tests that have created observable 
22 responses in wells up to 5.9 mi (9.5 km) away. 

23 Inferences about vertical flow directions in the Culebra have been made from well data collected 
24 by the Permittees. Beauheim ( 1987) reported flow directions towards the Culebra from both the 
25 underlying Los Medarios Member (Los Medanos) of the Rustler and the overlying Magenta 
26 Member (Magenta) of the Rustler across the WIPP site, indicating that the Culebra acts as a 
21 drain for the units around it. This is consistent with results of basin-scale groundwater modeling. 

28 Use of water from the Culebra in the WIPP facility area is quite limited because of its varying 
29 yields and high salinity. The Culebra is not used for water supply in the immediate WIPP facility 
30 vicinity. Its nearest use is approximately 7 mi (11 km) southwest of the WIPP facility, where 
31 salinity is low enough to allow its use for livestock watering. 

32 L-2 General Regulatory Requirements 

33 Because geologic repositories such as the WIPP facility are defined under the Resource 
34 Conservation and Recovery Act (RCRA) as land disposal facilities and as miscellaneous units, 
35 the groundwater monitoring requirements of 20.4.1.500 NMAC (incorporating 40 CFR 
36 §§264.600 through 264.603) shall be addressed. The requirements of 20.4.1.500 NMAC 
37 (incorporating 40 CFR §§264.90 through 264.101) apply to miscellaneous unit treatment, 
38 storage, and disposal facilities (TSDF) only if groundwater monitoring is needed to satisfy 
39 20.4.1.500 NMAC (incorporating 40 CFR §§264.601 through 264.603) environmental 
40 performance standards. 

41 The New Mexico Environment Department (NMED) has concluded that groundwater monitoring 
42 in accordance with 20.4.1.500 NMAC (incorporating 40 CFR §264 Subpart F) at the WIPP 
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1 facility is necessary to meet the requirements of 20.4.1.500 NMAC (incorporating 40 CFR 
2 §§264.601 through 264.603). 

3 L-3 WIPP Detection Monitoring Program (DMP)-Overview 

4 L-3a Scope 

5 This DMP plan governs groundwater sampling events conducted to meet the applicable 
6 requirements of 20.4.1.500 NMAC (incorporating 40 CFR 264 Subpart F), and ensures that 
7 such data are gathered in accordance with these and other applicable requirements. Analytical 
8 results collected during the DMP are compared to the baseline established in this Permit to 
g determine whether or not a release has occurred. 

10 There are two separate components of the Groundwater Monitoring Program, the Detection 
11 Monitoring Program (DMP) and the Water Level Monitoring Program (WLMP). The first 
12 component consists of a network of six Detection Monitoring Wells (DMWs). The DMWs 
13 (WQSP 1-6) were constructed to be consistent with the specifications provided in the 
14 Groundwater Monitoring Technical Enforcement Guidance Document and constitute the RCRA 
15 groundwater monitoring network specified in the DMP. The DMWs were used to establish 
16 background groundwater quality in accordance with 20.4.1.500 NMAC (incorporating 40 CFR § 
17 264.97 and 264.98 (f)). The second component of the Groundwater Monitoring Program is the 
18 WLMP, which is used to determine the groundwater surface elevation and flow direction. Table 
19 L-4 is a list of the wells used in the WLMP as of January 1, 2011. The list of wells is subject to 
·w change due to plugging and abandonment and drilling of new wells. 

21 L-3b Current WIPP DMP 

22 Wells WQSP-1, WQSP-2, and WQSP-3 are located directly upgradient (north) of the WIPP 
23 shaft area. 

24 WQSP-4, WQSP-5, and WQSP-6 are located downgradient (south) of the WIPP shaft area. All 
25 three Culebra downgradient wells (WQSP-4, 5, and 6) were sited to be located generally in the 
26 path of contaminants that might be released from the shaft area in the Culebra. Well WQSP-4 
27 was also specifically located to monitor the zone of higher transmissivity which may represent 
28 faster flow path away from the WIPP shaft area to the LWA boundary (Amended Renewal 
29 Application Addendum L 1, Section L 1-2a(3)(a)(ii) (DOE, 2009)). 

30 The compliance point is defined in 20.4.1.500 NMAC (incorporating 40 CFR §264.95) as the 
31 vertical plane immediately downgradient of the hazardous waste management unit area (i.e., at 
32 the downgradient footprint of the WIPP repository). Permit Part 5 specifies the point of 
33 compliance as "the vertical surface located at the hydraulically downgradient limit of the 
34 Underground HWDUs that extends to the Culebra Member of the Rustler Formation." Wells 
35 WQSP-4, 5, and 6 are situated to demonstrate that during the operating life of the facility 
36 (including closure), release of contaminants to the general public will not occur. 

37 Transport modeling suggests that travel times from the Waste Handling Shaft to the LWA 
38 boundary could be on the order of thousands of years. This assumes conditions where 
39 hazardous constituents migrate from the sealed repository (post closure) to the Culebra via the 
40 sealed shafts. 
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Potentiometric surfaces and groundwater flow directions defined for the Culebra prior to large-
2 scale pumping in the WIPP facility area and the excavation of WIPP facility shafts suggests that 
J flow was generally to the south-southeast from the waste disposal and shaft areas (Mercer, 
4 1983; Davies, 1989). Potentiometric surface maps of the Culebra adjusted for density 
5 differences show very similar characteristics. The wells used for measuring the potentiometric 
6 surface of the Culebra are measured monthly and listed in Table L-4. 

7 L -3b( 1) Detection Monitoring Well Construction Specification 

8 Diagrams of the six DMP wells are shown in Figures L-7 through L-12. Detailed descriptions of 
g geology and construction methods may be found in DOE 1995. 

10 The six DMP Culebra wells were drilled between September 13 and October 16, 1994. The total 
11 depth of each well is shown in Table L-5. The wells were drilled through the Culebra into the 
12 Los Medanos as shown in Table L-5. The wells were drilled to the top of the Culebra using 
13 compressed air as the drilling fluid and a 9Ys-in. drill bit. The wells were then cored using a 5%-
14 in. core bit to cut 4-in. (0.1-m) diameter core to total depth. See Table L-5 for the drilling and 
15 coring intervals for each well. After coring, DMP wells were reamed to 9Ys -in. (0.3 m) in 
16 diameter to total depth. After reaming, wells were cased from the surface to total depth with 5-in. 
17 (0.1-m) (0.28-in. [0.7-centimeter (em)] wall) blank fiberglass casing with in-line 5-in.- (0.1-m) 
18 diameter fiberglass 0.02-in. (0.1-cm) slotted screen across the Culebra interval as shown in 
19 Table L-5. The annulus between the borehole wall and the casing/screen is packed with sand 
20 and with 8/16 Brady gravel as indicated in Table L-5. 

21 L-4 Monitoring Program Description 

22 The WIPP DMP has been designed to meet the groundwater monitoring requirements of 
23 20.4.1.500 NMAC (incorporating 40 CFR §§264.90 through 264.101 ). The following sections of 
24 the monitoring plan specify the components of the DMP. 

25 L-4a Monitoring Freguency 

26 Groundwater surface elevations will be monitored in each of the six DMWs on a monthly basis. 
27 The groundwater surface elevation in each DMW will also be measured prior to each annual 
28 sampling event. The groundwater surface elevation measurements in the WLMP wells will also 
29 be monitored on a monthly basis when accessible. The characteristics of the DMW (sampling 
30 frequency, location) will be evaluated if significant changes are observed in the groundwater 
31 flow direction or gradient. 

32 L-4b Analytical Parameters and Hazardous Constituents 

33 The parameters listed in Part 5, Table 5.4.a and hazardous constituents listed in Part 5, Table 
34 5.4.b are measured as part of the DMP. 

35 Additional hazardous constituents may be identified through changes to the list of hazardous 
36 waste numbers authorized for disposal at the WIPP facility. If hazardous constituents are 
37 identified, these will be added to Part 5, Table 5.4.b, unless the Permittees provide justification 
38 for their omission (e.g. hazardous constituent not in 40 CFR §264 Appendix IX), and this 
39 omission is approved by NMED. 
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1 L-4c Groundwater Surface Elevation Measurement, Sample Collection and Laboratory 
2 Analysis 

3 Groundwater surface elevations will be measured in each DMW prior to groundwater sample 
4 collection. Groundwater will be extracted using serial and final sampling methods. Serial 
5 samples will be collected until groundwater field indicator parameters stabilize or three well bore 
6 volumes, whichever occurs first, after which the final sample for complete analysis will be 
7 collected. Final samples will then be analyzed for the parameters and constituents in Part 5, 
8 Tables 5.4.a and 5.4.b. 

9 L -4c( 1) Groundwater Surface Elevation Monitoring Methodology 

10 The WIPP groundwater level monitoring program (WLMP) activities are conducted in 
11 accordance with the WIPP facility SOPs listed in Table L-3. 

12 Groundwater surface elevation measurements will be taken monthly at each of the six DMWs 
13 and prior to the annual sampling event. Additionally, groundwater surface elevation 
14 measurements will be taken monthly in the other Culebra wells as listed in Table L-4, when 
15 accessible. Well locations are shown in Figure L-14. If a cumulative groundwater surface 
16 elevation change of more than 2 feet is detected in any DMP well over the course of one year 
17 which is not attributable to site tests or natural stabilization of the site hydrologic system, the 
18 Permittees will notify NMED in writing and discuss the origin of the changes in the Annual 
19 Culebra Groundwater Report specified in Permit Part 5. Abnormal, unexplained changes in 
20 groundwater surface elevation will be evaluated to determine if they indicate changes in site 
21 recharge/discharge which could affect the assumptions regarding DMW placement and 
22 constitute new information as specified in 20.4.1.900 NMAC (incorporating 40 CFR 
23 §270.41(a)(2)). 

24 Groundwater surface elevation monitoring will continue through the post-closure care period 
25 specified in Permit Part 7. The Permittees may temporarily increase the frequency of monitoring 
26 to effectively document naturally occurring or artificial perturbations that may be imposed on the 
27 hydrologic systems at any point in time. This will be conducted in selected key wells by 
28 increasing the frequency of the manual groundwater surface elevation measurements or by 
29 monitoring water pressures with the aid of electronic pressure transducers and remote data-
30 logging systems. The Permittees will include such additional data in the reports specified in 
31 Section L-5c. 

32 Interpretation of groundwater surface elevation measurements and corresponding fluctuations 
33 over time is complicated at the WIPP facility by spatial variation in fluid density. To monitor the 
34 hydraulic gradients of the hydrologic flow systems accurately, actual groundwater surface 
35 elevation measurements will be monitored at the frequencies specified in Table L-2, and the 
36 Culebra groundwater densities of the fluids in the wells listed in Table L-4 will be measured 
37 annually. 

38 Measured Culebra water surface elevation data can be converted to equivalent freshwater head 
39 from knowledge of the density of the borehole fluid, using the following formula. 
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p = pyh 

2 where 

3 p = freshwater head (length of freshwater head) 
4 y = average specific gravity of the borehole fluid (unitless ratio of borehole fluid density to 
5 density of fresh water) 
6 p =freshwater density (mass/volume) 
7 h = fluid column height above the datum (length) 

8 If the freshwater density is assumed to be 1.000 gram per cubic centimeter (g/cm\ then the 
9 equivalent freshwater head is equal to the fluid column height times the average borehole fluid 

10 specific gravity. 

11 Density measurements are made annually. Density for the DMWs will be expressed as specific 
12 gravity as measured in the field during sampling events using a hydrometer. Freshwater head 
13 for other Culebra wells will be calculated as described above from fluid density measurements 
14 obtained using pressure transducers. 

15 

16 L-4c( 1 )(i) Field Methods and Data Collection Requirements 

17 To obtain an accurate groundwater surface elevation measurement, a calibrated water-level 
18 measuring device will be lowered into a test well and the depth to water recorded from a known 
19 reference point. An SOP will be used when making water-level measurements for this program. 
20 The SOP will specify the methods to be used in obtaining groundwater-level measurements, 
21 and provide general instructions including prerequisites, safety precautions, performance 
22 frequency, quality assurance, data management, and records. 

23 L-4c( 1 )(ii) Groundwater Surface Elevation Records and Document Control 

24 Incoming data will be processed in a manner that ensures data integrity. The data management 
25 process for groundwater surface elevation measurements will begin with completion of the field 
26 data sheets. Date, time, tape measurement, equipment identification number, calibration due 
27 date, initial of the field personnel, and equipmenUcomments will be recorded on the field data 
2s sheets. If, for some unexpected reason, a measurement is not possible (e.g., a test is under 
29 way that blocks entry to the well bore), then a notation as to why the measurement was not 
30 taken will be recorded in the comment column. Personnel will also use the comment column to 
31 report any security observations (i.e., well lock missing). 

32 Data recorded on the field data sheets and submitted by field personnel will be subject to 
33 applicable SOPs (see Table L-3). These procedures specify the processes for administering 
34 and managing such data. The data will be entered onto a computerized work sheet. The work 
35 sheet program calculates groundwater surface elevation in both feet and meters relative to the 
36 top of the casing and also relative to mean sea level. The work sheet program adjusts 
37 groundwater surface elevations to equivalent freshwater heads. 

38 A check print will be made of the work sheet printout. The check print will be used to verify that 
39 data taken in the field was properly reported on the database printout. A minimum of 10 percent 
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of the spreadsheet calculations will be randomly verified on the check print to ensure that 
2 calculations are being performed correctly. If errors are found, the work sheet will be corrected. 
3 Groundwater surface elevation data and equivalent freshwater heads for the Culebra wells in 
4 Table L-4 will be transmitted to NMED by May 31 and November 30. Semi-annual groundwater 
5 reports will also include annotated hydrographs and trend analysis. 

6 L-4c(2) Groundwater Sampling 

7 L-4c(2)(i) Groundwater Pumping and Sampling Systems 

s The groundwater pumping and sampling systems used to collect a groundwater sample from 
9 the six DMWs will provide continuous and adequate production of water so that a representative 

10 groundwater sample can be obtained. 

11 The type of pumping and sampling system to be used in a well depends primarily on the aquifer 
12 characteristics of the Culebra and well construction. The DMWs are individually equipped with 
13 dedicated submersible pumping assemblies. Each well has a specific type of submersible 
14 pump, matched to the ability of the well to yield water during pumping. The down-hole 
15 submersible pumps are controlled by a variable electronic flow controller to match the 
16 production capacity of the formation at each well. 

17 As recommended in the "RCRA Ground-Water Monitoring Technical Enforcement Guidance 
18 Document" (EPA, 1986) the wells will be purged no more than three well bore volumes or until 
19 field parameters have stabilized, whichever comes first. Well purging will performed in 
20 accordance with an SOP in conjunction with serial sampling to determine when the groundwater 
21 chemistry stabilizes and is therefore representative of undisturbed groundwater. 

22 The DMWs are cased and screened through the production interval with materials that do not 
23 yield contamination to the aquifer or allow the production interval to collapse under stress (high 
24 epoxy fiberglass). An electric, submersible pump installation without the use of a packer is used 
25 in this instance. The largest amount of discharge from the submersible pump takes place from a 
26 discharge pipe. In addition to this main discharge pipe, a dedicated sample line running parallel 
27 to the discharge pipe is used. The sampling line is manufactured from a chemically inert 
28 material. Cumulative flow is measured using a totalizing flow meter. Flow from the discharge 
29 pipe is routed to a discharge tank for disposal. 

30 The dedicated sampling line is used to collect the water sample that will undergo analysis. By 
31 using a dedicated sample line, the water will not be contaminated by the metal discharge pipe. 
32 The sample line will branch from the main discharge pipe a few inches above the pump. Flow 
33 from the sample line will be routed into the sample collection area. Flow through the sample 
34 collection line is regulated by a flow-control valve. The sample line is insulated at the surface to 
35 minimize temperature fluctuations. 

36 L-4c(2)(ii) Serial Samples 

37 Serial sampling is the collection of sequential samples for the purpose of determining when the 
38 groundwater chemistry stabilizes and is therefore representative of undisturbed groundwater. 
39 The Permittees' SOP for serial sampling will provide criteria for determining when a final sample 
40 should be taken. Each DMW will be purged to no than more three well bore volumes, or until 
41 field parameters stabilize, whichever occurs first. Well stabilization occurs when the field-
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analyzed parameters are within ± 5% of three consecutive measurements. A well bore volume 
2 is defined as the volume of water from static water level to the bottom of the well sump. Serial 
3 samples will be analyzed in the mobile filed laboratory for field indicator parameters. The 
4 Permittees will provide an explanation of why the sample was collected when field indicator 
5 parameters were not stabilized and place that explanation in the WIPP facility Operating 
6 Record. 

7 Serial samples will be collected and analyzed to detect and monitor the chemical variation of the 
8 groundwater as a function of the volume of water pumped. Once serial sampling begins, the 
9 frequency at which serial samples are collected and analyzed will be left to the discretion of the 

10 Permittees, but will be performed a minimum of three times during a sampling round. 

11 The Permittees will use appropriate field methods to identify stabilization of the following field 
12 indicator parameters: pH, temperature, specific conductance, and specific gravity. 

13 The three field indicator parameters of temperature, specific conductance, and pH will be 
14 determined by either an "in-line" technique, using a self-contained flow cell, or an "off-line" 
15 technique, in which the samples will be collected from a sample line at atmospheric pressure. 
16 Specific conductance and specific gravity samples will be collected from the sample line at 
17 atmospheric pressure. Because of the lack of sophisticated weights and measures equipment 
18 available for field density assessments, field density evaluations will be expressed in terms of 
19 specific gravity, which is a unitless measure. Density is expressed as unit weight per unit 
20 volume. 

21 New polyethylene containers, that are certified clean by the laboratory, will be used to collect 
22 the serial samples from the sample line. 

23 Serial samples collected in laboratory-certified clean containers do not require rinsing prior to 
24 sample collection. Unfiltered groundwater will be used when determining temperature, pH, 
25 specific conductance, and specific gravity. Sample bottles will be properly identified and labeled. 

26 Samples collected will immediately be analyzed for pH and specific conductance (SC) as these 
21 parameters are most sensitive to changes in ambient temperature. Temperature, pH, and 
28 specific conductance, when not measured in a flow cell, will be measured at the approximate 
29 time of serial sample collection. These samples will be collected from the unfiltered sample line. 

3o Upon completion of the collection of the last serial sample suite, the serial sample bottles 
31 accrued throughout the duration of the pumping of the well will be discarded. No serial sample 
32 bottles will be reused for sampling purposes of any sort. However, serial samples may be stored 
33 for a period of time depending upon the need. Standard Operating Procedures (see Table L-3) 
34 defines the protocols for the collection of final and serial samples and analysis. 

35 L-4c(2)(iii) Final Samples 

36 The final sample will be collected once the measured field indicator parameters have stabilized 
37 (refer to Section L-4(c)(2)(ii)). A serial sample will also be collected and analyzed for each day 
38 of final sampling to ensure that samples collected for laboratory analysis are still representative 
39 of stable conditions. Sample preservation, handling, and transportation methods will maintain 
40 the integrity and representativeness of the final samples. 
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Prior to collecting the final samples, the collection team shall consider the analyses to be 
performed so that proper shipping or storage containers can be assembled. Table L-6 presents 
the sample containers, volumes, and holding times for laboratory samples collected as part of 
the DMP. 

The monitoring system will use dedicated pumping systems and sample collection lines from the 
sampled formation to the well head. 

Sample integrity will be ensured through appropriate decontamination procedures. Laboratory 
glassware will be washed after each use with a solution of nonphosphorus detergent and 
deionized (DI) water and rinsed in Dl water. Sample containers will be new, certified clean 
containers that will be discarded after one use. Groundwater surface elevation measurement 
devices will be rinsed with fresh water after each use. Non-dedicated sample collection manifold 
assemblies will be rinsed in accordance with SOPs after each use. The exposed ends will be 
capped off during storage. Prior to the next use of the sampling manifold, it will be rinsed a 
second time with 01 water and a rinsate blank sample will be collected to verify cleanliness. 

Water samples will be collected at atmospheric pressure using either the filtered or unfiltered 
sampling lines. Detailed protocols, in the form of SOPs (see Table L-3) define how final samples 
will be collected in a consistent and repeatable fashion for analyses. 

Final samples will be collected in the appropriate type of container for the specific analysis to be 
performed. The samples will be collected in new and unused glass and plastic containers (refer 
to Table L-6). For each parameter analyzed, a sufficient volume of sample will be collected to 
satisfy the volume requirements of the analytical laboratory (as specified by laboratory SOPs). 
This includes an additional volume of sample water necessary for maintaining quality control 
standards. All final samples will be treated, handled, and preserved as required for the specific 
type of analysis to be performed. Details about sample containers, preservation, and volumes 
required for individual types of analyses are found in the applicable SOPs generated, approved, 
and maintained by the contract analytical laboratory. 

Final samples will be sent to the analytical laboratories and analyzed for parameters and 
hazardous constituents specified in Part 5, Tables 5.4a and 5.4b. 

Duplicates of the final sample will be provided to WIPP Project oversight agencies when 
requested. 

Wastes resulting from the sampling and field analysis of groundwater are disposed of in 
accordance with the WIPP SOPs (see Table L-3). 

L-4c(2)(iv) Sample Preservation, Tracking, Packaging, and Transportation 

Many of the chemical constituents measured by the DMP are not chemically stable and require 
preservation and special handling techniques. Samples requiring acidification will be treated as 
requested by the analytical laboratory. 

The analytical laboratory receiving the samples will prescribe the type and amount of 
preservative, the container material type, the required sample volumes that shall be collected, 
and the shipping requirements. This information will be recorded on the Final Sample Checklist 
for use by field personnel when final samples are being collected. The Permittees will follow the 
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1 EPA "RCRA Ground-Water Monitoring Technical Enforcement Guidance Document," Table 4-1 
2 (EPA, 1986), when laboratory SOPs do not specify sample container, volume, or preservation 
3 requirements. WIPP SOPs (see Table L-3) provide instructions to ensure proper sample 
4 preservation and shipping. 

5 The sample tracking system at the WIPP facility uses uniquely numbered chain of custody/ 
6 request for analysis (CofC/RFA) forms. The primary consideration for storage or transportation 
7 is that samples shall be analyzed within the prescribed holding times for the analytes of interest. 
8 WIPP SOPs (see Table L-3) provide instructions to ensure proper sample tracking protocol. 

9 L-4c(2)(v) Sample Documentation and Custody 

10 To ensure the integrity of samples from the time of collection through reporting date, sample 
11 collection, handling, and custody shall be documented. Sample custody and documentation 
12 procedures for sampling and analysis activities are detailed in WIPP facility SOPs (see Table L-
13 3). 

14 Standardized forms used to document samples will include sample identification numbers, 
15 sample labels, custody tape, the sample tracking data, and CofC/RFA form. An example form is 
16 shown in Figure L-13. 

17 Sample Numbers and Labels 

18 A unique sample identification number will be assigned to each sample sent to the laboratory for 
19 analysis. The sample identification numbers will be used to track the sample from the time of 
20 collection through data reporting. Every sample container sent to the laboratory for analysis will 
21 be identified with a label affixed to it. Sample label information will be completed in indelible ink 
22 and will contain the following information: sample identification number with sample matrix type; 
23 sample location; analysis requested; time and date of collection; preservative(s), if any; and the 
24 sampler's name or initials. 

25 Custody Seals 

26 Custody seals will be used to detect unauthorized sample tampering from collection through 
21 analysis. For example, custody seals that are adhesive-backed strips are destroyed when 
28 removed or when the container is opened. The seal will be dated, initialed, and affixed to the 
29 sample container in such a manner that it is necessary to break the seal to open the container. 
30 Seats will be affixed to sample containers in the field immediately after collection. Upon receipt 
31 at the laboratory, the laboratory custodian will inspect the seal for integrity; a broken seal will 
32 invalidate the sample. 

33 Sample Identification and Tracking 

34 Sample tracking information will be completed for each sample collected. The sample tracking 
35 information includes the following information: CofC/RFA form number; date sample(s) were 
36 sent to the lab; laboratory name; acknowledgment of receipt or comments; well name and round 
37 number. Sample codes will indicate the well location; the geologic formation where the water 
38 was collected from, the sampling round number; and the sample number. The code is broken 
39 down as follows: 
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2 
1 Well identification (e.g., WQSP-6 in this case) 

3 
2 Geologic formation (e.g., the Cuiebra in this case) 

4 
3 Sample round no. (Round 2) 

5 
4 Sample no. (N 1) 

6 To distinguish duplicate samples from other samples, a "D" is added as the last digit to signify a 
7 duplicate. Sample tracking information will be completed in the field by the sampling team. 

8 Sample tracking is monitored and documented with the CofC/RFA form and the shipping airbill. 
9 Both of these documents are included in the data packets. Receipt at the analytical laboratory 

10 may be monitored, if necessary, via the shipper's website tracking application. Samples are 
11 considered complete when a copy of the original CofC/RFA form is merged with the Field Lab 
12 copy of the same document. 

13 Chain of Custody and Request for Analysis 

14 A CofC/RFA form will be completed during or immediately following sample collection and will 
15 accompany the sample through analysis and disposal. The CofC/RFA form will be signed and 
16 dated each time the sample custody is transferred. A sample will be considered to be in a 
17 person's custody if: the sample is in his/her physical possession; the sample is in his/her 
18 unobstructed view; and/or the sample is placed, by the last person in possession of it, in a 
19 secured area with restricted access. During shipment, the carrier's air bill number serves as 
~o custody verification. Upon receipt of the samples at the analytical laboratory, the laboratory 

21 sample custodian acknowledges possession of the samples by signing and dating the 
22 CofC/RFA form. The completed original (top page) of the CofC/RFA will be returned to the 
23 Permittees with the laboratory analytical report and becomes part of the permanent record of 
24 the sampling event. The CofC/RF A form also contains specific instructions to the analytical 
25 laboratory for sample analysis, potential hazards, and disposal instructions. 

26 L-4c(3) Laboratory Analysis 

27 Analysis of samples will be performed using methods selected to be consistent with EPA 
28 recommended procedures in SW 846 (EPA, 1996). Additional detail on analytical techniques 
29 and methods will be given in laboratory SOPs. In Part 5, Tables 5.4.a and 5.4.b presents the 
30 analytical parameters and hazardous constituents for the WIPP DMP. 

31 The Permittees will establish the criteria for laboratory selection, including the stipulation that 
32 the laboratory follow the procedures specified in SW 846 and that the laboratory follow EPA 
33 protocols unless alternate methods or protocols are approved by the NMED. The analytical 
34 laboratory shall demonstrate, through laboratory SOPs that it will follow appropriate EPA SW 
35 846 requirements and the requirements specified by the EPA protocols unless alternate 
36 methods or protocols are approved by the NMED. The analytical laboratory shall also provide 
37 documentation to the Permittees describing the sensitivity of laboratory instrumentation. This 
38 documentation will be retained in the WIPP facility Operating Record. Instrumentation sensitivity 
39 needs to be considered because of regulatory requirements governing constituent 
40 concentrations in groundwater and the complexity of brines associated with the Culebra 
11 groundwater. 
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The laboratory will maintain documentation of sample handling and custody, analytical results, 
2 and internal quality control (QC) data. Additionally, the laboratory will analyze QC samples in 
3 accordance with this plan and its own internal QC program for indicators of analytical accuracy 
4 and precision. Data generated outside of laboratory acceptance limits will trigger an evaluation 
5 and, if appropriate, corrective action as directed by the Permittees. The laboratory will report the 
6 results of the environmental sample and QC sample analyses and any necessary corrective 
7 actions that were performed. In the event that more than one analytical laboratory is used (e.g., 
8 for different analyses), each one will have the responsibilities specified above. A copy of the 
9 laboratory SOPs will be maintained in WIPP facility files. The Permittees will provide NMED with 

10 an initial set of applicable laboratory SOPs for information purposes, and provide NMED with 
11 any updated SOPs on an annual basis by January 31. 

12 Data validation will be performed and reported in the Annual Culebra Groundwater Report and 
13 will be maintained in the WIPP facility Operating Record. 

14 L-4d Calibration 

15 L-4d(1) Sampling and Groundwater Elevation Monitoring Equipment Calibration 

16 The equipment used to collect data for this DMP will be calibrated in accordance with SOPs. 
17 The Permittees will be responsible for calibrating needed equipment on schedule and for 
18 maintaining current calibration records for each piece of equipment. 

19 L-4d(2) Groundwater Surface Elevation Monitoring Equipment Calibration Requirements 

20 The equipment used in taking groundwater surface elevation measurements will be maintained 
21 in accordance with WIPP facility SOPs (see Table L-3). The Permittees will be responsible for 
22 ensuring equipment is calibrated on schedule in accordance with SOPs. The Permittees will 
23 also be responsible for maintaining copies of records of the most recent calibration for each 
24 piece of equipment. 

25 L-4e Statistical Analysis of Laboratory Analytical Data 

26 Analytical data collected as part of the DMP will be evaluated using appropriate statistical 
21 techniques. The following specifies the statistical analysis to be performed by the Permittees. 

2a L-4e(1) Temporal and Spatial Analysis 

29 Temporal and spatial analyses of the data were completed as part of establishing the water 
30 quality baseline (Crawley and Nagy, 1998; IT, 2000). As a result, the Permittees determined to 
31 evaluate changes relative to baseline on an individual location basis and to report the 
32 concentrations of constituents as a time series, either in tabular form or as time plots. No 
33 particular seasonal variations have been noted in the concentrations of groundwater samples 
34 collected during the spring and autumn; therefore, continuing temporal analysis is not required. 

35 The analytical results for constituents will be reported as time series, either in tabular form or as 
36 time plots or both, and compared to the 95th percentile values or reporting limits identified in 
37 Part 5, Table 5.6. 
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L-4e(2) Distributions and Descriptive Statistics 

2 Techniques were established to compare detection monitoring data generated during the 
3 baseline studies. A 95th upper tolerance limit value (UTLV) or 95th percentile was determined 
4 from those data sets where target analytes were measured at concentrations above the method 
5 detection limits. The UTL V is provided for normal or lognormal distributions and a 95th 
6 percentile confidence interval is provided for data sets that are nonparametric or have greater 
7 than 15 percent non-detects. For analytes with only a few detects (greater than 95 percent non-
a detects), an accurate 95th percentile cannot be calculated. For these analytes, the maximum 
9 detected concentration is used as the baseline value. For the analytes that are non-detect in all 

10 the samples, the method reporting limit was used as the baseline value. 

11 L -4e(3) Action Levels 

12 Using baseline distributions, actions levels were identified in accordance with methodologies 
13 described in the baseline documents. Action levels are based on the 95th percentile or reporting 
14 limits identified in the baseline. If the groundwater concentration of a constituent identified in 
15 Part 5, Table 5.6 is found to exceed an action level, a test for outliers is performed in 
16 accordance with the methodologies specified in "Statistical Analysis of Groundwater Monitoring 
17 Data at RCRA Facilities" (EPA, 2009). 

18 L-4e(4) Comparisons and Reporting 

19 Prior to TRU mixed waste receipt, measurements were made of each background groundwater 
20 quality hazardous constituent specified in Part 5, Table L-5.4b at every detection monitoring well 
21 during each of the ten background sampling events (with the exception of trans-1 ,2-
22 dichloroethylene and vanadium that were added after TRU mixed disposal began). These 
23 measurements serve as a statistical baseline (Part 5, Table 5.6) that is used for evaluating the 
24 significance of the results of subsequent sampling events during detection monitoring. Time-
25 trend control charts with associated screening values for each hazardous constituent are used 
26 for this evaluation. The Permittees will compare the results from groundwater hazardous 
27 constituents of ongoing annual groundwater sample analysis to these baseline values in 
28 accordance with 20.4.1.500 NMAC (incorporating 40 CFR §264.97(h)(4)). If the comparisons 
29 show that a constituent statistically exceeds the baseline of the DMWs (as defined in i0.4.1.500 
30 NMAC (incorporating 40 CFR §264.98(f)), the well shall be resampled and an analysis 
31 performed as soon as possible, in accordance with 20.4.1.500 NMAC (incorporating 40 CFR 
32 §264. 98(g)(3) ). The results of the statistical comparison will be reported annually to the NMED 
33 in the Annual Culebra Groundwater Report by November 30, as required under 20.4.1.500 
34 NMAC (incorporating 40 CFR §264.98(g)). 

35 L-5 Reporting 

36 L-5a Laboratory Data Reports 

37 Laboratory data will be provided in electronic and hard copy reports to the Permittees and will 
38 contain the following information for each analytical report: 

39 • A brief narrative summarizing laboratory analyses performed, date of issue, deviations 
40 from the analytical method, technical problems affecting data quality, laboratory quality 
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1 

2 

checks, corrective actions (if any), and the project manager's signature approving 
issuance of the data report. 

3 • Header information for each analytical data summary sheet including: sample number 
4 and corresponding laboratory identification number; sample matrix; date of collection, 
5 receipt, preparation and analysis; and analyst's name. 

s • Parameter and hazardous constituents, analytical results, reporting units, reporting limit, 
7 analytical method used. 

8 • Results of QC sample analyses for all concurrently analyzed QC samples. 

9 All analytical results will be provided to NMED as specified in the Permit Part 5. 

10 L-5b Statistical Analysis and Reporting of Results 

11 Analytical results for hazardous constituents from annual groundwater sampling activities will be 
12 compared and interpreted by the Permittees through generation of statistical analyses as 
13 specified in Section L-4e. The Permittees will perform statistical analyses; the results will be 
14 included in the Annual Culebra Groundwater Report in summary form, and will also be provided 
15 to NMED as specified in Permit Part 5. 

16 L-5c Semi-Annual Groundwater Surface Elevation Report and Annual Culebra Groundwater 
17 Report 

1a Data collected from this DMP will be reported to NMED as specified in Permit Part 5 in the 
19 Annual Culebra Groundwater Report. The report will include all applicable information that may 
20 affect the comparison of background groundwater quality and groundwater surface elevation 
21 data through time. This information will include but is not limited to: 

22 • DMW and WLMP well configuration changes that may have occurred from the time of 
23 the last measurement (i.e., plug installation and removal, packer removal and 
24 reinstallation, or both; and the type and quantity of fluids that may have been introduced 
25 into the test wells). 

26 • Pumping activities that may have taken place since publication of the last annual report 
27 (i.e., related to groundwater quality sampling, hydraulic testing, and shaft installation or 
28 grouting) that may have taken place since the last annual groundwater report. 

29 • A discussion of the origins of abnormal unexpected changes in the groundwater surface 
30 elevation, which is not attributable to site tests or natural stabilization of the site 
31 hydrologic system that exceeds 2 ft in a DMP well over the course of the period covered 
32 by the Annual Culebra Groundwater Report (this may indicate changes in 
33 recharge/discharge which would affect the assumptions regarding DMP well placement 
34 and constitute new information as specified in 20.4. 1. 900 NMAC (incorporating 40 CFR 
35 §270.41(a)(2)). 

36 • The results of the annual measurements of densities. 
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• Annotated hydrographs. 

2 • Groundwater flow rate and direction. 

3 • Potentiometric surface map generated using the following steps: 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

- Examine hydrographs to identify month having the largest number of Culebra water 
levels available with the fewest wells affected by pumping or other anthropogenic 
events. 

- Convert water levels from subject month to equivalent freshwater heads using fluid 
densities appropriate to the date. 

Fit trend surface through freshwater heads. 

- Extrapolate the trend surface to the boundaries of the model domain used for the 
current Performance Assessment Baseline Calculations (PABCs) and define initial 
fixed-head boundary conditions based on the trend surface. 

- Using the ensemble-average Culebra transmissivity field used for the current PABC, 
optimize the model boundary heads to improve the fit of the model to the freshwater 
heads at the wells using optimization software interactively with MODFLOW. 

Run MODFLOW with optimal boundary conditions fit. 

- Contour MODFLOW head results on WIPP site. 

- Compute particle path and travel time from the Waste Handling Shaft to the LWA 
Boundary. 

- Data analysis that will accompany the potentiometric surface map will include: 

• Measured versus modeled scatter plot diagram 

• Frequency of modeled head residuals 

• Modeled residual freshwater head at each well 

• Explanations for modeled misfit residuals greater than 16.4 feet (5 meters). 

25 • Semi-annual groundwater surface elevation results will be reported as specified in 
26 Permit Part 5, Condition 5.1 0.2.2. 

27 The DMP data used in generating the Annual Culebra Groundwater Report will be maintained 
28 as part of the WJPP facility Operating Record and will be provided to NMED for review as 
29 specified in the permit. 
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2 Records generated during groundwater sampling and water level monitoring will be maintained 
3 in either project files at the Permittees facility or the Operating Record. Project files will include, 
4 but are not limited to: 

5 • Sampling and Analysis Plans (SAPs) 
6 • SOPs 
7 • Field Data Entry Sheets 
a • CofC/RFA forms 
9 • Analytical Laboratory Data Reports 

10 • Variance Logs and Nonconformance Reports 
11 • Corrective Action Reports. 

12 Detection Monitoring Program monitoring, testing, and analytical data and WLMP data will be 
13 maintained in the WIPP facility Operating Record. 

14 L-7 Quality Assurance Requirements 

15 Quality Assurance (QA) requirements specific to the DMP are presented in this section. 

16 L-7a Data Quality Objectives and Quality Assurance Objectives 

17 L-7a(1) Data Quality Objectives 

18 Data Quality Objectives (DQOs) are qualitative and quantitative statements that specify the 
19 quality of data required to support project decisions. DQOs have been established to ensure 
20 that the data collected will be of a sufficient and known quality for their intended uses. The 
21 overall DQOs for this DMP are shown in the following sections. 

22 L-7a(1)(i) Detection Monitoring Program 

23 Collect accurate and defensible data of known quality that will be sufficient to assess the 
24 concentrations of constituents in the groundwater underlying the WIPP facility. 

25 L-7a(1)(ii) Water Level Monitoring Program 

26 Collect accurate and defensible data of known quality that will be sufficient to assess the 
27 groundwater flow direction and rate at the WIPP facility. 

28 L-7a(2) Quality Assurance Objectives 

29 Quality Assurance Objectives (QAOs) for measurement data have been specified in terms of 
30 accuracy, precision, completeness, representativeness, and comparability. 

31 
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L-7a(2)(i) Accuracy 

Accuracy is the closeness of agreement between a measurement and an accepted reference 
value. When applied to a set of observed values, accuracy is a combination of a random 
component and a common systematic error (bias) component. Measurements for accuracy will 
include analysis of calibration standards, laboratory control samples, matrix spike samples, and 
surrogate spike recoveries. The bias component of accuracy is expressed as percent recovery 
(%R). Percent recovery is expressed as follows: 

%R = (measured sampLe concentration) x 1 OO 
true concentration 

9 L-7a(2)(i)(A) Accuracy Objectives for Field Measurements 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

~5 

Field measurements will include pH, Specific Conductance (SC), temperature, specific gravity 
and static groundwater surface elevation. Field measurement accuracy will be determined using 
calibration standards. Thermometers used for field measurements will be calibrated to the 
National Institute for Standards and Technology (NIST) traceable standard on an annual basis 
to ensure accuracy. Accuracy of groundwater surface elevation measurements will be checked 
before each measurement period by verifying calibration of the device within the specified 
schedule. WJPP document WP 13-1 outlines the basic requirements for field equipment use and 
calibration. WIPP facility SOPs contains instructions that outline protocols for maintaining 
current calibration of groundwater surface elevation measurement instrumentation. 

L-7a(2)(i)(8} Accuracy Objectives for Laboratory Measurements 

Analytical system accuracy will be quantified using the following laboratory accuracy QC 
checks: calibration standards, laboratory control samples (LCS), laboratory blanks, matrix and 
surrogate spike recoveries. Single LCSs and matrix spike and surrogate spike sample analyses 
will be expressed as %R. Laboratory analytical accuracy is parameter dependent and will be 
prescribed in the laboratory SOP. 

L-7 a(2)(ii) Precision 

Precision is the agreement among a set of replicate measurements without assumption or 
knowledge of the true value. Precision data will be derived from duplicate field and laboratory 
measurements. Precision will be expressed as relative percent difference (RPD), which is 
calculated as follows: 

j(measured value sample 1- measured value sample 2~ 
RPD = X 100 

average of measured samples 1 + 2 

L-7a(2)(ii)(A) Precision Objectives for Field Measurements 

Specific conductance, pH, and temperature will be measured during well purging and after 
sampling. SC measurements will be precise to ±10% pH to 0.10 standard unit, specific gravity to 
0.01 by hydrometer and temperature to 0.10 degrees Celsius CC). Water-level measurements 
will be precise to± 0.01 ft. The precision of water density measurements, when measured in the 
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1 field using down hole instrumentation, will be determined on a well-by-well basis and will result 
2 in no more than a ± 2 ft of error in the derived fresh-water head. 

3 L-7a(2)(ii)(B) Precision Objectives for Laboratory Measurements 

4 Precision of laboratory analyses will be determined by analyzing a LCS and a lab control 
5 sample duplicate (LCSD) or by analyzing one of the field samples in duplicate depending on the 
s requirements of the particular standard method. The precision is measured as the RPD of the 
7 recoveries for the spiked LCS/LCSD pair or the RPD of the duplicate sample analysis results. 
8 Laboratory analytical precision is also parameter dependent and will be prescribed in laboratory 
9 SOPs. 

10 L-7a(2)(iii) Contamination 

11 In addition to measurements of precision and bias, QC checks for contamination will be 
12 performed. QC samples including trip blanks, field blanks, and method blanks will be analyzed 
13 to assess and document contamination attributable to sample collection equipment, sample 
14 handling and shipping, and laboratory reagents and glassware. Trip blanks will be used to 
15 assess volatile organic compound (VOC) sample contamination during shipment and handling 
16 and will be collected and analyzed at a frequency of 1 sample per sample shipment. Field 
17 blanks will be used to assess field sample collection methods and will be collected and analyzed 
18 at a minimum frequency of one sample per 20 samples (five percent of the samples collected). 
19 Method blanks will be used to assess contamination resulting from the analytical process and 
20 will be analyzed at a minimum frequency of one sample per 20 samples, or five percent of the 
21 samples collected. Evaluation of sample blanks will be performed following U.S. EPA "National 
22 Functional Guidelines for Organic Data Review" (EPA, 1999) and "National Functional 
23 Guidelines for Evaluating lnorganics Analyses" (EPA, 2004). Only method blanks will be 
24 analyzed via wet chemistry methods. The criteria for evaluating method blanks will be 
2s established as follows: If method blank results exceed method reporting limits, then that value 
26 will become the detection limit for the sample batch. Detection of analytes of interest in method 
27 blank samples may be used to disqualify some samples, requiring resampling and additional 
28 analyses on a case-by-case basis. 

29 L -7 a(2)(iv) Completeness 

30 Completeness is a measure of the amount of usable valid data resulting from a data collection 
31 activity, given the sample design and analysis. Completeness may be affected by unexpected 
32 conditions that may occur during the data collection process. 

33 Occurrences that reduce the amount of data collected include sample container breakage 
34 during sample shipment or in the laboratory and data generated while the laboratory was 
35 operating outside prescribed QC limits. All attempts will be made to minimize data loss and to 
36 recover lost data whenever possible. The completeness objective for analysis of Part 5, Table 
37 5.4a parameters will be 90 percent and 100 percent analysis of Part 5, Table 5.4.b hazardous 
38 constituents. If the completeness objective for Part 5 Table 5.4.b hazardous constituents is not 
39 met, the Permittees will determine the need for resampling on a case-by-case basis. Numerical 
40 expression of the completeness (%C) of data is as follows: 

PERMIT ATTACHMENT L 
Page L-23 of 54 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
January 31, 2012 

%C = number qf" accepted samples x 1 OO 
total number ql samples collected 

2 1--7 a(2 )(v) Representativeness 

3 Representativeness is the degree to which sample analyses accurately and precisely represent 
4 the media they are intended to represent. Data representativeness for this DMP will be 
5 accomplished through implementing approved sampling procedures and the use of validated 
6 analytical methods. Sampling procedures will be designed to minimize factors affecting the 
7 integrity of the samples. Groundwater samples will only be collected after well purging criteria 
8 have been met. The analytical methods selected will be those that will most accurately and 
9 precisely represent the true concentration of analytes of interest. 

10 For water levels and density, representativeness is a qualitative term that describes the extent 
11 to which a sampling design adequately reflects the environmental conditions of a site. The 
12 SOPs for measurement ensure that samples are representative of site conditions. 

13 L-7a(2)(vi) Comparability 

14 Comparability is the extent to which one data set can be compared to another. Comparability 
15 will be achieved through reporting data in consistent units and collection and analysis of 
16 samples using consistent methodology. Aqueous samples will consistently be reported in units 
17 of measures dictated by the analytical method. Units of measure include: 

1a • Milligrams per liter (mg/L) for alkalinity, inorganic compounds and metals 
19 • Micrograms per liter (!Jg/L) for VOCs and semivolatile organic compounds (SVOCs). 

20 Culebra groundwater surface elevation measurements will be expressed as equivalent 
21 freshwater elevation in feet above mean sea level. 

22 L-7b Design Control 

23 The approved design for the DMP is specified in this Permit. Modifications to the DMP will be 
24 processed in accordance with 20.4.1.900 NMAC (incorporating 40 CFR §§ 270.42). 

25 L-7c Instructions. Procedures, and Drawings 

26 The preparation and use of instructions and procedures at the WIPP facility are outlined in the 
27 WIPP facility document WP 13-1 (see Table L-3). Activities performed for the DMP that may 
28 affect groundwater data quality will be performed in accordance with approved procedures 
29 which comply with the Permit. 

30 L-7d Document Control 

31 Permittees will ensure that the latest approved versions of WIPP facility SOPs will be used in 
32 performing groundwater monitoring functions and that obsolete materials will be adequately 
33 identified or removed from work areas. 
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2 Inspection and surveillance activities will be conducted as outlined in WIPP document WP 13-1 
3 (see Table L-3). The Permittees will be responsible for performing the applicable WIPP facility 
4 SOPs. 

5 L-7f Control of Monitoring and Data Collection Equipment 

6 WIPP document WP 13-1 (see Table L-3) outlines the basic requirements for control and 
7 calibrating monitoring and data collection (M&DC) equipment. M&DC equipment shall be 
8 properly controlled, calibrated, and maintained according to WIPP facility SOPs (see Table L-3) 
9 to ensure continued accuracy of groundwater monitoring data. Results of calibrations, 

10 maintenance, and repair will be documented. Calibration records will identify the reference 
11 standard and the relationship to national standards or nationally accepted measurement 
12 systems. Records will be maintained to track uses of M&DC equipment. If M&DC equipment is 
13 found to be out of tolerance, the equipment will be tagged and it will not be used until 
14 corrections are made. 

15 L-7g Control of Nonconforming Conditions 

16 In accordance with WP 13-1 (see Table L-3), equipment that does not conform to specified 
17 requirements will be controlled to prevent use. The disposition of defective items will be 
18 documented on records traceable to the affected items. Prior to final disposition, faulty items will 
19 be tagged and segregated. Repaired equipment will be subject to the original acceptance 
20 inspections and tests prior to use. 

21 L-7h Corrective Action 

22 Requirements for the development and implementation of a system to determine, document, 
23 and initiate appropriate corrective actions after encountering conditions adverse to quality at the 
24 WIPP facility are outlined in WJPP document WP 13-1 (see Table L-3). Conditions adverse to 
25 acceptable quality will be documented and reported in accordance with corrective action 
26 procedures and corrected as soon as practical. Immediate action will be taken to control work 
27 performed under conditions adverse to acceptable quality and its results to prevent quality 
2a degradation. 

29 L-7i Quality Assurance Records 

30 WIPP document WP 13-1 (see Table L-3) outlines the policy that will be used at the WIPP facility 
31 regarding identification, preparation, collection, storage, maintenance, disposition, and 
32 permanent storage of QA records. 

33 Records to be generated in the DMP will be specified by procedure. QA and RCRA operating 
34 records will be identified. This will be the basis for the labeling of records as "QA" or "RCRA 
35 operating record" on the Environmental Monitoring Records Inventory and Disposition Schedule. 

36 

37 
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Table L-1 
Hydrological Parameters for Rock Units above the Salado at WIPP 

....• , ... ·•········ , ........ ·-· -·-~---~------·--·-· ···- -- ------··--·--------· -·-··-·-----·--·-- --

Hydraulic ' 

Unit Conductivity Storage Thickness Hydraulic Gradient 1 

Santa Rosa 2 , 1 0 -a to 2 x 1 0 -s 0 to 91 m 0.001 (5) 
m/s (1) (2) 

Dewey Lake 10-8 m/s Specific 152m 0.001 (5) 
storage 
1 X 10-S 
(1/m) (2) ! 

Forty-niner 1 X 10-13 tO 1 X 10-11 Specific 13 to 23m NA (6) 
m/s (anhydrite) storage ! 

1 x 10-9 m/s 1 X 10-5 

(mudstone) (2) (1/m) (2) 
I 

I, Magenta 1 X 10-85 tO 1 X 10-65 Specific 7 to 8.5 m 3 to 6 
' m/s (2) storage 

1 x 1 o-5 
i 

I (1/m) (2) I 

I ' 
Tamarisk 1 X 10-13 tO 1 X 10-11 Specific 26 to 56 m NA (6) I 

I I 
I m/s (anhydrite) storage 

! Rustler 1 x 10-9 m/s 1 X 10-5 
' I 

I 

! 

! 

(mudstone) (2) (1 /m) (2) 

Culebra 1 X 10-75 tO 1 X 10-55 Specific 4 to 11.6 m 0.003 to 0.007 (5) 
m/s (2) storage 

1 x 1 o-5 

(1/m) (2) 

Los 6 X 10-15 tO 1 X 10-13 Specific 29 to 38m NA (6) 
Medafios m/s 1.5 x 10-11 to storage 

1.2 X 10-11 m/S (basal 1 x 1 o-5 

interval) (1/m) (2) 

Matrix characteristics relevant to fluid flow include values used in this table such as permeability, hydraulic 
conductivity, gradient, etc.) 

Table Notes: 

I 

j 
I 

' 

I 
I 
I 

(1) The Santa Rosa Formation is not present in the western portion of the WIPP site. It was combined with the 
Dewey Lake Red Beds in three-dimensional regional groundwater flow modeling (Corbet and Knupp, 1996), 
and the range of values entered here are those used in that study for the Dewey Lake/Triassic 
hydrostratigraphic unit. 

(2) Values or ranges of values given for these entries are the values used in three-dimensional regional 
groundwater flow modeling (Corbet and Knupp, 1996). Values are estimated based on literature values for 
similar rock types, adjusted to be consistent with site-specific data where available. Ranges of values include 
spatial variation over the WIPP site and differences in values used in different simulations to test model 
sensitivity to the parameter. 
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(3) Hydraulic gradient is a dimensionless term describing change in the elevation of hydraulic head divided by 
change in horizontal distance. Values given in these entries are determined from potentiometric surfaces. The 
range of values given for the Culebra reflects the highest and lowest gradients observed within the WIPP site 
boundary. Values for the Dewey Lake and Santa Rosa are assumed to be the same as the gradient determined 
frotl"! the water table. Note that the Santa Rosa Formation is absent or above the water table in most of the 
controlled area, and that the concept of a horizontal hydraulic gradient is not meaningful for these regions. 

(4) Flow in units of very low hydraulic conductivity is slow, and primarily vertical. The concept of a horizontal 
hydraulic gradient is not applicable. 

Sources: Beauheim, 1986; Domenico and Schwartz, 1990; Domski, Upton, and Beauheim, 1996; Earlough, 1977. 
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Table L-2 
2 WIPP Groundwater Detection Monitoring Program Sample Collection and Groundwater Surface 
3 Elevation Measurement Frequency 

Installation Frequency 

Groundwater Quality Sampling 
~----------------, 

DMWs _j_ Annually 

Groundwater Surface Elevation Monitoring 

DMWs Monthly and prior to sampling events 

WLMP Wells (see Table L-4) 

4 
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~-------~---------------I Numbe' nue/Oescription 

WP 02-EM1005 

~ WP 02-EM1006 

WP 02-EM1014 

WP 02-EM1021 

WP 02-EM1 026 

WP 02-EM3001 

WP 02-EM3003 

WP-02-RC.01 

WP 1 O-AD3029 

WP 13-1 

Groundwater Serial Sample Analysis: Thts procedure provides general instructions necessary to 
perform field analyses of serial samples in support of the DMP. Serial samples are collected and 
analyzed at the field laboratory for field indicators. Serial sample results help determine if pumped 
groundwater is representative of undisturbed groundwater within the formation. 

Final and Serial Sample Collection: This procedure describes the steps for collecting groundwater 
samples from the DMWs near the WIPP facility. Serial samples are collected and analyzed at the 
Field Laboratory until stabilization of the field parameters occurs. Final samples for Resource 
Conservation and Recovery Act (RCRA) analyses are collected and analyzed by a contract 
laboratory. 

Groundwater Level Measurement: This document describes the method used for groundwater 
level measurements in support of groundwater monitoring at the WIPP facility using a portable 
electronic water-level probe. 

Pressure Density Survey: This procedure defines the field methodology used to determine the 
average density of fluid standing in the well bores of groundwater-level monitoring wells. The data 
derived from the survey are used to calculate equivalent freshwater heads at non-detection 
monitoring wells. Because most pressure densities are obtained by Sandia National Laboratories 
via pressure transducers installed in wells, this procedure is used to obtain pressure densities at 
wells not equipped with fixed transducers. 

Water Level Data Handling and Reporting: This procedure provides instructions on handling 
water level data. Data are collected and recorded on field forms in accordance with WP 02-
EM1014. This procedure is initiated when wells in the water surveillance program have been 
measured for a given month. 

Administrative Processes for Environmental Monitoring and Hydrology Programs: This procedure 
provides the administrative guidance environmental monitoring personnel use to maintain quality 
control associated with environmental monitoring sampling and reporting activities. This 
administrative procedure does not pertain to volatile organic compound (VOC) monitoring, with 
the exception of Section 5.0 which pertains to the regulatory reporting review process. 

Data Validation and Verification of RCRA Constituents: This procedure provides instructions on 
performing verification and validation of laboratory data containing the analytical results of 
groundwater monitoring samples. This procedure is applied only to the non-radiological analyses 
results for compliance data associated with the detection monitoring samples. The data reviewed 
for this procedure includes general chemistry parameters and RCRA constituents. 

Hazardous and Universal Waste Management Plan: This plan describes the responsibilities and 
handling requirements for hazardous and universal wastes generated at the WIPP facility. It is 
meant to ensure that these wastes are properly handled, accumulated, and transported to an 
approved Treatment, Storage, Disposal Facility (TSDF) in accordance with applicable state and 
federal regulations, U.S. Department of Energy (DOE) Orders, and Washington TRU Solutions 
LLC 0JIITS) policies and procedures. This plan implements applicable sections of 20.4.1.1 00-
1102 New Mexico Administrative Code (NMAC), Hazardous Waste Management (incorporating 
40 Code of Federal Regulations [CFR] Parts 260-268 and 273). 

Calibration and Control of Monitoring and Data Collection Equipment: This procedure provides 
direction for the control and calibration of Monitoring and Data Collection (M&DC) equipment at 
the WIPP facility, and ensures traceability to NIST (National Institute of Standards and 
Technology) standards, international standards, or intrinsic standards. This procedure also 
establishes requirements and responsibilities for identifying recall equipment, and for obtaining 
calibration services for WIPP facility M&DC equipment. 

Washington TRU Solutions LLC Quality Assurance Program Description: This document 
establishes the minimum quality requirements for Management and Operating Contractor (MOC) 
personnel and guidance for the development and implementation of QA programs by MOC 
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WELLID 

AEC-7 
--

C-2737 

ERDA-9 

H-02b2 

H-03b2 

H-04bR 

H-05b 

H-06bR 

H-07b1 

H-9bR 

H-10c 

H-11 b4 

H-12 

H-15R 

H-16 

*H-19b0 monthly 

Table L-4 
January 2011 Culebra WLMP 

WELLIO 

H-17 
,--

H-19 pad* 

1-461 

SNL-01 

SNL-02 

SNL-03 

SNL-05 

SNL-06 

SNL-08 

SNL-09 

SNL-10 

SNL-12 

SNL-13 

SNL-14 
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SNL-16 

SNL-17 

SNL-18 

SNL-19 

WQSP-1 

WQSP-2 

WQSP-3 

WQSP-4 

WQSP-5 

WQSP-6 

WIPP-11 

WIPP-13 

WIPP-19 
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NAME DATE 
(Figure) DRILLED 

WQSP-1 
September 13 

Figure L-7 
through 16, 
1994 

WQSP-2 
September 6 

Figure L-8 through 12, 
1994 

WQSP-3 
October 20 

Figure L-9 
through 26, 
1994 

October 5 
WQSP-4 

through 10, 
Figure L-10 

1994, 

WQSP-5 October 12 

Figure L-11 
through 18, 
1994, 

September 26 
WQSP-6 through 
Figure L-12 October 3, 

1994 

Table L-5 
Details of Construction for the Six Culebra Detection Monitoring Wells 

TOTAL DEPTH 
INTO LOS DEPTH 
ME DANOS feet (meters) 

bgs 
feet 

(meters) 

737 (225) 15 (5) 

846 (258) 12 (4) 

880 (268) 10 (3) 

800 (244) 9 (3) 

681 (208) 7 (2) 

616.6 (188) 10 (3) 

DRILLING DEPTHS CASING 
feet (meters) bgs feet (meters) bgs 

INTERVAL 
DEPTH FOR FOR 

WITH AIR CORING 5 in. SLOTTED 
CASING SCREEN 

696 to 737 702 to 727 
696 (212) 

(212 to 225) 
737 (225) 

(214 to 222) 

800 to 846 811 to 836 
800 (244) 

(244 to 258) 
846 (258) (247 to 255) 

833 to 880 844 to 869 
833 (254) 

(254 to 268) 
880 (268) 

(257 to 265) 

740 (226) 
740 to 798 

800 (244) 
764 to 789 

(226 to 243) (233 to 240) 

648 to 676 646 to 671 
648 (198) 

(198 to 206) 
681 (208) 

(197 to 205) 

568(173) 
568 to 617 

617(188) 
581 to 606 

(173to188) (177 to 185) 
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PACKING 
feet (meters) bgs 

BRADY 
SAND PACK GRAVEL 
INTERVAL PACK 

INTERVAL 

640 to 651 651 to 737 
(195 to 198) (198 to 225) 

790 to 793 793 to 846 
(241 to 242) (242 to 258) 

827 to 830 830 to 880 
(252 to 253) (253 to 268) 

752 to 755 755 to 800 
(229 to 230) (230 to 244) 

623 to 626 626 to 681 
(190 to 191) (191 to 208) 

567 to 570 570 to 616.6 
(173to174) (174 to 188) 

--------------·-·· 

CULEBRA 
I 

INTERVAL 
feet (meters) 

bgs 
j 

699 to 722 I 
(213 to 220) 

810.1 to 833.7 
(247 to 254) 

844 to 870 
(257 to 265) 

I 
766 to 790.8 
(233 to 241) 

648 to 674.4 
(198 to 205) 

582 to 606.9 
i (177 to 185) 

I 
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Table L-6 
Analytical Parameter and Sample Requirements 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

January 31, 2012 

···- -- ,-- ---------- ---·--·--···-····--- -·-·-· ·-· . ---~- --
(10) (12) (13) (14) (15) (16) (17) 

PARAMETERS NO. OF VOLUME TYPE ACID WASH SAMPLE FILTER PRESERVATIVE 
BOTTLES 

lndicator1 Parameters: 

• pH - 25 ml2 Glass Field determined No? Field determined 

• sc - 100 ml2 Glass Field determined No Field determined 

• TOC 4 15 ml2 Glass yes No HCI 

General Chemistry 1 1 Liter Plastic Yes No HN03,4pH<2 

Phenolics 1 1 Liter Amber Glass Yes No H2S04, pH<2 

Metals/Cations 2 1 Liter Plastic Yes No HN03, pH<2 

VOC 4 40ml Glass No No HCL, ph<2 

VOC (Purgable) 2 40ml Glass No No HCL, ph<2 

VOC (Non-Purgable) 2 40ml Glass No No HCL, ph<2 

BN/As 1 Y2 Gallon Amber Glass Yes No None 

TCLP 1 1 Liter Plastic Yes No HN03, pH<2 

Cyanide (Total) 1 1 Liter Plastic Yes No NaOH, pH>12 

Sulfide 1 250m! Amber Glass Yes No NaOH + Zn 
Acetate 

Radionuclides 1 1 Gallon Plastic Cube Yes Yes HN03, pH<2 
~-~---- ' 

1 = RCRA Detection Monitoring Analytes 

2 =As specified in Table 4-1 of the RCRA TEGD 

3 = Reduced holding time of 1 week for WIPP-specific Divalent cation 2 samples noted in the GMD 

Note: Unless otherwise indicated, data are from DOE Procedure WP 02-EM1006 methods and are provided as information only. 

Note: Deviations from this table are allowed with prior approval by the NMED. 
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(18) 
HOLDING TIME 

None 
None 
28 days2 

not specified in 
DMP 

not specified in 
l 

DMP 

6 months2
,
3 

14 days2 ' , 

14 days2 

14 days2 

' 

7 days2 
l 

14 days2 i 
~ 

28 days2 

I 

6 months2 i 
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Detection Monitoring Well Locations 

PERMIT ATTACHMENT L 
Page L-46 of 54 



fop C1 C sSilrtg 
E~tp.·~tlt'ln 

GEOLOGIC ~}4·t·;:.;,; f'1 rlltT1SI 

~~ 
~t 
~;J. -..:; 

~IX 
!t (;'! 
:r.:Ll.. 

;lfl 

tJI -:-
~rn"::; 
<a-::: 
_Ju.Jt-: 
..... 10 ~ 

~s~ 
l.ol ~·-~ 
u "-

t:.•'••t 
~"'-"-

z 
0 
~ 
~ 
:2 
0::: 
0 
lL 

0::: 
w 
...I 
1-en 
:::J 
0:: 

l 

Forty Niner 
Member 

591 

Magenta 
Member 

~12 

Tamarisk 
Memb& 

u9S 

Culebra 
Member 

722 

I 
Los Medanos 
Member 

/\'ore·. De1)ill:!i ill le!!.t !!gs ~Sftp,l!lxim;Me 
Not to $1;;'1)/c 

Figure L-7 

WELL CONSTRUCTION 
Ground Surace 

:OJ'S" ~ !1.375. '•N.31! 
Sun'ace C.Bifl<J 

"' " 0. 21l(J" '•N:!II Bl:tnk 
Fiiwrgi<J:s~ '1/'~v,~il C<J,.ing 

G&~nt 
Portl;;!11rj-ASTM 0::;:15 H)-92 

Bentoni1e Seal 

;;· Fibargt..,s •).0~1)· 
Slo( ScnHm 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

January 31, 2012 

CenlraHz.els LJXali!d at i:lot!om and 
Tcp ot Screen an<l at 6<0-F oat 
ln111!1'111li:S to SUI'1!1Cf! 

As-Built Configuration of Well WQSP-1 

PERMIT ATTACHMENT L 
Page L-47 of 54 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
January 31, 2012 

GEOLOGIC 

J op .:')f Casang 
El~·.:;:slk'rf'l 

3J.ilJ.9 f1 illlt'1~:'l WELL CONSTRUCTION 
Glt'.-und Surface 

15" 1-tille 

10.i"5" :o: 0.3/fi' W;;Ji 

s.uttace ~aslng 

~~J--~------------------------ 5' • G.2AG'' 'V'<<lll 31ank 
Fi.t>argl«~;:;;. \1\!atl Cil~inrJ 

I 

Forty Niner 
Member 

Magenta 
Member 

Tamansk 
Member 

Culebra 
Member 

834 

Los Medafios 
Member 

N<:'ie. Delltl'l" .'!l !P,r:;! ~~x llPfl!OJOI\IlJ~!e 
M::J tv Scale 

Figure L-8 

;. ~ 

:t---- CamGnl 
· : :! Pr:ntl<~nd-ASTM C 15 H;•-!.'2 
. . ~ 

s· Fioomf.o<5s :).020' 
Slot Sa-wn 

C<!'nlm"zers. Loca1ed at tlot!om and 
T·~P of Screen aoo at.SO-f·~ot 
lnter .... ats l(,. Sut'f~ctt 

As-Built Configuration of Well WQSP-2 

PERMIT ATTACHMENT L 
Page L-48 of 54 



GEOLOGIC 

To(> Oi Casmg 
Elff••;:!.ll<>" 

.14130 1 ft. amr-1 

z 
0 

~ 
::: a:: 
0 
LL. 
a:: 
w 
-1 
1-
(,() 
:=l 
0:: 

I 

Fort~· Niner 
Member 

'"l'J.7 

Magenta 
Member 

749 

TarnBrisk 
Member 

<!4.4 

Culebra 
f11lember 

i!7D 

Los Medanos 
Member 

~>iota: Deems .'rr feet l>gs ;waroxrmam 
hot .ro Susie 

Figure L-9 

WELL CONSTRUCTION 

• 5' Hole 

: :) • .7!:-" ' 0.37'5'' '/."all 
s;,,rta.:e C.3slng 

5"' x D~2fi!Y• \111;~11 Bl::m6! 

t="iO~Ia~::. ~·J~II C.~M"Q 

~ethrm1 

Pc!ffl;;ond-AST .. 1 C~510-i12 

B-entonit-e ~al 

••----8/16 ~Y G•a""'" 

s· Fltl.,f9IM.!'. a .n:za· 
Slot Sc1'1:1'3n 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

January 31, 2012 

Ciirnraiizars Located at Bottom aD:! 
Top at 5aHn <'iind at 6C-Foot 
lto!etv:lil!l.!o SiJtf&"*' 

Blenk c ..... tng 

IiilO 'f()llli Depth 

As-Built Configuration of Well WQSP-3 

PERMIT ATTACHMENT L 
Page L -49 of 54 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
January 31,2012 

r op {It CaSJr.g 
El(ll:-..·:~tion 

GEOLOGIC :;.:<.1:}.1 f1 .Jmsl 

~~ 
X.~ 
...:~ 
~ri 
~Q 

77 

"' "'"' :58 
""l!l v..t Q 

IS~ 
d 

5SI.i 

z 
0 
i= 
< :a: 
cr 
0 
LL 

a:: 
w 
..J r-
"' :::> 
a:: 

! 

Forty Niner 
Member 

65:< 

Magenta 
Member 

f.;72 

Tamansk 
Member 

7'!'16 

Culebra 
Member 

i"91 

l 
Los Medai'ios 
Member 

NOie: Dea!tl:s in teet b!:~ .~pp.JoJtimlilie 
/'JQt lo 5.;.,,1(, 

Figure L-10 

., 
·' :; 
:; 
:.; 
: ~ 
: ~ 

WELL CONSTRUCTION 
Ground Surfuce 

:0..75'' ~ Q.3(e5' 'Ni!l! 
Surta.ce Ca•stng 

:~cement 
;i Pnl'lland·ASTM C1510·92 

: ~ 
: ~ 

Banlor!i1a Saa1 

s· Fibal'!ll~l5 ·::-.ozo· 
Slot Su9en 

CenrraHzers u:tGatad at aotuun and 
Top of Scrflen anc at60.foot 
ln1el'\';!IIS lo Sulfl!ce 

As-Built Configuration of Well WQSP-4 

PERMIT ATTACHMENT L 
Page L -50 of 54 

1 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 

January 31, 2012 

GEOLOGIC 

I •l~J .;::·r C.;.!Mili9 
E '"'''.!\liOn 

J.~.84 ,.t rt. ~:Jm5l WELL CONSTRUCTION 
Gr>::•.• 1'\d Surrace 

I 175" ~I) J'l5" Wall 
Surt3,:;e Casing 

4!5 -+------------- 5' ~ ll2RD"' '.'•'all Blnnk 
Fib~r9las'io '/,'all C;~sing 

z 
0 
~ 
<( 
:= 
0::: 
0 
LL 

a::: 
UJ 
-1 
t-
(j) 
:::J 
c::: 

Forty Niner 
Member 

53(! 

Magenta 
Member 

S54 

Tamansk 
Member 

6<li! 

Culebra 
Member 

,::,;.ment 
PtK'tlaoo·ASTM C1 "'1 0·92 

s· Fimf1.l:l<>s:; o .o2G· 
Slot S<:reen 

CMtrllllzers Located at 9ottom ana 
Tap o-f Saeen ana at 60-foot 
lnlfll"tllls lo SUI1aca 

151'4------

1 
Los Medanos 
Member 

f'lme · De.~Jtll>< .'n fe~ll~gs appm:<tm.ttte 
Not to Sc;,ic 

Figure L-11 
As-Built Configuration of Well WQSP-5 

PERMIT ATTACHMENT L 
Page L-51 of 54 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
January 31, 2012 

TtJ? Of Casan-g 

GEOLOGIC 

11fj -+------------

4!0-~----------------------

z 
0 
F 
.:;:: 
:::§: 
0:: 
0 
lL 
n::: 
w 
...J 

ti; 
::::) 

n::: 

l 

Forty niner 
Member 

41<1 

Magenta 
Member 

497 

Tamalisk 
Member 

51!2 

Culebra 
Member 

f..Il7------

Los Medanos 
Member 

N<ite: De_llit'l!io Itt l'etlt !Jr;Js "-'flptollllrtltle 

NOf ro S'cv~C 

Figure L-12 

WElL CONSTRUCTION 
Gr·:~ nd Sun'llce 

~ 5" Hole 

rcu~·. 0 315"'1'\'ali 
!krlao::;.e Casing 

o-· • 0 2BIJ" 'li'o;ll Bl:tnk 
•ibGrql;lGs W~;~ll Ca'ioing 

c;.,.m~nl 

Pmt!and-ASTM C1511l-~2 

Bentonite Seal 

5' ~iimr!ll;;.s:; G.02•Y 
Siot SC1'6en 

Centralizers Located at Bottom aoo 
Top o-f Saeen and at SO-Foot 
lnttor\•Bis !o sur-race 

As-Built Configuration of Well WQSP-6 

PERMIT ATTACHMENT L 
Page L -52 of 54 

;: ... ~ 
d'.~ :J~~ 



c 

¢J I 
:f' t.: ... j-, s 1-i 

\ ~ 
~ ~ 

\: 
IS 
1-; 
~ 

' .. .. 
1.! \:, 0 

tx: .... . 
0 ;li 

:. u i 
u.J ! tx: 

E:i 
0 
t; 
~ 

U.UPI'lJYO.l' 

u .fO-"'Mi"'><>l 

u.. 
0 
z 
c:s: 
X u 

~ .. 
~ 111\ 
e C> 

t 

J • t 
i -l 
l J 

i' -... 
~ ~ ~ ~ ~ 

'=~! r:: 
;.:. "" i? 
"" "" .~ 

~ ~ 
~, l J \ 1 ~ 

.. 
:II ~ » \, "' o< 

\\-1 
.. ~ .. !_ ~ 

~ \ 
:;- .. a .3 

' -· ~ 

- - ;; 

I """" I e-R "\ '\ 

~ t t ... ... 

l ~ ,:» I ·•. 'I ·-·· . ' -
... ~· 

~o-"1--
..;;. .... 

lo-- ! 
'~ --lo- I l ' 1 j 

\. 

i-' --\ :§. 
:,.... ~ t ; .2 

~ 
...... 

~ 1 1 "' 
41!1 ~ lo-,_ ! ! f. i E 

"""' ~ !l I ..:\ 

...... = ~ 
i ' '"'""' 

..-"i ~ ~ 

"""" """' 
...... ! t 

z 

'"'""' ~ ~ 
...... 

~-
!:-

j jio< ~ 
.. .Q 

....... F"-" s 0:. 

~ ...... """ 
.... ,. """ """ ::.. 

...,.., """" 
.;Q 

l ' 
~ 

~ 
.., 

~ \ \ ~. ~ ~ ~ i5 
,; 
:1 ~- L 

. ~ E 
F L ~ 

1 I 
10 5 ! 
'! s 

t " 11: 
0 .. ~ 

t- j; j s " -~ 
.... 1 !; I ... 

Q: 
t ,. 

& . L l 1 t L t ,_ I .f. 

Figure L-13 
Example Chain-of-Custody/Request for Analysis Form 

PERMIT ATTACHMENT L 
Page L -53 of 54 

~ .. 
I -I 
u 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

January 31, 2012 

l' 

~ 
E :. 
~. 

C.! 

-;: 

t 

~ ~ 
...,.,. ~·' 
!i ~ 
~f 
~~ 

"" ~ t; 
.!J;¢~ 
;!'i;.l.f 
r,.; i ~; 

.li.Q-; 
• .!$ v• . 

~a~ 

{? 
f.: .,_ 
~ 1' 
~~~ 
;':'[~ 

S' 
'H 

~ 
j:=;_ 
-:c. t e 
~:!~ 
::::<l .... 
~~::it 

1 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
January 31, 2012 

Artesia 

Figure L-14 
Groundwater Level Surveillance Wells 

(inset represents the groundwater surveillance wells in WIPP Land Withdrawal Area) 
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5 0-3 Active Disposal Room Ventilation Rate Log Sheet (Example) 

6 

7 

8 ATTACHMENT 0 

9 WIPP MINE VENTILATION RATE MONITORING PLAN 

10 0-1 Definitions 

11 Compliance with the mine ventilation requirements set forth in Permit Part 4 and Permit 
12 Attachment A2 requires the use and definition of the following terms: 

13 Actual cubic feet per minute (acfm): The volume of air passing a fixed point in an excavation, 
14 normally determined as the product of the cross section of the excavation and the mean velocity 
15 of the air. 

16 Standard cubic feet per minute (scfm): The actual cubic feet per minute passing a fixed point 
17 adjusted to standard conditions. In the Imperial measurement system, the standard condition for 
18 pressure is 14.7 pounds per square inch (psi) (sea level) and the standard condition for 
19 temperature is 492 degrees Rankine (freezing point of water or 32 degrees Fahrenheit). The 
20 greatest difference between acfm and scfm occurs in the summer when the pressure at the 
21 repository horizon is about 14.2 psi and the temperature is about 560 degrees Rankine (100 
22 degrees Fahrenheit). Then 

23 1 scfm x (560/492) x (14.7/14.2) = 1.2 acfm 

24 A reasonably conservative conversion factor, therefore, is 1.2. Using this factor, 35,000 scfm is 
25 very nearly 35,000 x 1.2 or 42,000 acfm. 

26 Restricted Access: If the required ventilation rate in an active room where waste disposal is 
21 taking place cannot be achieved or cannot be supported due to operational needs, access is 
28 restricted by the use of barriers, signs and postings, or individuals stationed at the entrance to 
29 the active disposal room when ventilation rates are below 35,000 scfm. Note: As provided in 0-
30 3c(2) entry to restricted access active rooms for the purpose of establishing normal ventilation is 
31 allowed. 

32 Shift: Those work shifts when there is normal access to the Waste Isolation Pilot Plant (WIPP) 
33 underground. 

~4 Worker: Anyone who has normal access to the WIPP underground. 
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2 The objective of this plan is to describe how the ventilation requirements in the Permit will be 
3 met. This plan achieves this objective and documents the process by which the Permittees 
4 demonstrate compliance with the ventilation requirements by: 

5 • Maintaining an annual running average of 260,000 scfm through the underground 
6 repository 

7 • Maintaining a minimum of 35,000 scfm of air through the active rooms where waste 
8 disposal is taking place and when workers are present in the rooms 

9 This plan contains the following elements: Objective; Design and Procedures; Equipment 
10 Calibration and Maintenance; Reporting and Record Keeping; Quality Assurance. 

11 0-3 Design and Procedures 

12 This section describes the four basic processes that make up the mine ventilation rate 
13 monitoring plan: 

14 • Test and Balance, a periodic re-verification of the satisfactory performance of the entire 
15 underground ventilation system and associated components 

16 • Monitoring and calculation of the Running Annual Average of the Total Mine Airflow to 
17 verify achievement of the 260,000 scfm minimum requirement 

18 • Monitoring of active room(s) to ensure a minimum flow of 35,000 scfm whenever waste 
19 disposal is taking place and workers are present in the room 

20 • Quarterly verification of the total mine airflow 

21 0-3a Test and Balance 

22 0-3a(1) Test and Balance Process 

23 The WIPP ventilation system and the underground ventilation modes of operation are described 
24 in Permit Application A2-2a(3). The Permittees shall verify underground ventilation system 
2s performance by conducting a periodic Test and Balance. The Test and Balance is a 
26 comprehensive series of measurements and adjustments designed to ensure that the system is 
27 operating within acceptable design parameters. The Test and Balance is an appropriate method 
2a of verifying system flow because it provides consistent results based on good engineering 
29 practices. The testing of underground ventilation systems is described in McPherson, 1993. 
30 Once completed, the Test and Balance data become the baseline for underground ventilation 
31 system operation until the next Test and Balance is performed. 

32 The "Test" portion of the process shall. involve measuring the pressure drop and air quantity of 
33 every underground entry excluding alcoves or other dead end drifts. In addition, the tests shall 
34 verify resistance curves for each of the main regulators, measure shaft resistance, and measure 
35 main fan pressure and quantity. This is done at the highest achievable airflow to facilitate 
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accurate measurements. From these measurements the frictional resistance of the system is 
2 determined. 

3 Pressure shall be measured using the gage and tube method, which measures the pressure 
4 drop between two points using a calibrated pressure recording device and pitot tubes. Pressure 
5 drops across the shafts shall be measured by either calibrated barometers at the top and 
6 bottom of shafts or the gage and tube method. Airflow shall be measured using a calibrated 
7 vane anemometer to take a full entry traverse between system junctions. Fan pressure shall be 
8 measured using a calibrated pressure recording device and pitot tube to determine both static 
9 and velocity pressure components. 

10 Multiple measurements shall be taken at each field location to ensure accurate results. 
11 Consecutive field values must fall within ±5% to be acceptable. These data shall be verified 
12 during the testing process by checking that: 

13 • the sum of airflows entering and leaving a junction is equal to zero; and, 
14 • the sum of pressure drops around any closed loop is equal to zero. 

15 Once the measurements are taken, data shall be used to calculate the resistance of every 
16 underground drift, as well as shafts and regulators using Atkinson's Square Law 

n P=Rx 0 2 

18 where the pressure drop of an entry (P) is equal to a resistance (R) times the square of the 
9 quantity of air flowing (Q) through the circuit. 

20 The "Balance" portion of the process shall involve adjusting the settings of the system fans and 
21 regulators to achieve the desired airflow distribution in all parts of the facility for each mode of 
22 operation. Particular emphasis shall be given to the active disposal room(s) in the Waste 
23 Disposal Circuit to ensure that a minimum airflow of 35,000 scfm is achieved. The system 
24 baseline settings for the current Balance shall be established from the previous Test and 
25 Balance. Adjustments shall then be made to account for changes in system resistance due to 
26 excavation convergence due to salt creep, approved system modifications, or operational 
21 changes. 

28 The Permittees shall use a commercially available ventilation simulator to process Test and 
29 Balance field data. The simulator uses the Hardy-Cross Iteration Method (McPherson, 1993) to 
30 reduce field data into a balanced ventilation network, including the appropriate regulator settings 
31 necessary to achieve proper airflow distribution for the various operating modes. Once 
32 balanced, the same simulator shall be used to evaluate changes such as future repository 
33 development and potential system modification before they are implemented. 

34 The Test and Balance process culminates in a final report which is retained on site. Following 
35 receipt of the Test and Balance Report, the Permittees shall revise the WIPP surface and 
36 underground ventilation system procedures to incorporate any required changes to the 
37 ventilation system configuration. The Test and Balance data shall be used to adjust the 
38 operating range of fan controls, waste tower pressure, auxiliary air intake tunnel regulator 
39 settings, underground regulator settings, and door configurations. The model data and 
40 procedure changes shall be used to establish normal configuration settings to achieve the 
41 desired airflow in the underground. These settings shall then be modified by operations 
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personnel throughout the year to compensate for system fluctuations caused by seasonal 
2 changes in psychrometric properties, and to meet specific operations needs. This ensures that 
J the facility is operated at the design airflow rate for each ventilation mode. 

4 0-3a(2) Test and Balance Schedule 

5 The Test and Balance is generally conducted on a 12- to 18-month interval, but in no case shall 
6 the interval between consecutive Test and Balance performances exceed 18 months. This 
7 interval is sufficient to account for changes in the mine configuration since over this period the 
8 ventilated volume changes very little. The quality and maintenance of ventilation control 
9 structures (e.g., bulkheads) is excellent, so leakage is small and relatively constant. Historic test 

10 and balance results confirm that changes between test and balances fall within anticipated 
11 values. 

12 0-3b Running Annual Average of the Total Mine Airflow 

13 0-3b(1) Monitoring Total Mine Airflow 

14 The Permittees shall use the Central Monitoring Room Operator's (CMRO) Log to monitor total 
15 mine airflow. Run-times for the various modes of operation shall be entered into the CMRO Log. 
16 For example, if the CMRO Log indicates that the ventilation system was configured for Alternate 
17 Mode (one main fan) at 8:00am, and that this configuration was maintained until 11:30 am, a 
18 total of 3.5 hours of run-time in Alternate Mode would be recorded. Run times are recorded to 
19 the nearest quarter hour. The CMRO shall record each time when the ventilation system 
20 configuration is changed, including periods when there is no ventilation. 

21 0-3b(2) Calculation of the Running Annual Average ofT otal Mine Airflow 

22 The Permittees shall calculate the running average flow rate on a monthly basis. The Permittees 
23 shall use the logged runtime data for various modes of operation (as described in 0-3b( 1)) and 
24 the nominal design flow-rates for the various modes presented in Table 0-1 to calculate the 
25 average monthly flow rate for the facility. 

26 The average monthly mine flow rate is computed monthly using the following formula: 

21 Monthly Average Flow Rate= {[Normal Mode Run-time (hrs.) x 425,000 scfm] 
28 +[Alternate Mode Run-time (hrs.) x 260,000 scfm] 
29 +[Maintenance Bypass Run-time (hrs.) x 260,000 scfm] 
30 +[Reduced Mode Run-time (hrs.) x 120,000 scfm] 
31 +[Minimum Mode Run Time (hrs.) x 60,000 scfm] 
32 +[Filtration Mode Run-time (hrs.) x 60,000 scfm]} 
33 I 730 Hours per month. 

34 The running annual average of total mine airflow annual average flow rate shall be calculated 
35 using the monthly averages and the following formula: 

36 Annual Average Flow Rate= I Monthly Average for Previous 12 Months 
37 12 
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1 The use of an average value of 730 hours per month in the monthly average calculation is 
2 reasonable, given that all the numbers involved are very large and that the final use of the 
3 monthly average flow is in an annual calculation. 

4 0-3c Active Room Minimum Airflow 

5 0-3c( 1) Verification of Active Room Minimum Airflow 

6 Whenever workers are present, the Permittees shall verify the minimum airflow through active 
7 room(s) where waste disposal is taking place of 35,000 scfm at the start of each shift, any time 
8 there is an operational mode change, or if there is a change in the ventilation system 
9 configuration. 

10 0-3c(2) Measurement and Calculation of the Active Room Airflow 

11 The Permittees shall measure the airflow rate and use the room cross-sectional area to 
12 calculate the volume of air flowing through a disposal room. The measurement of airflow shall 
13 use a calibrated anemometer and a moving traverse (McPherson, 1993). Airflow measurements 
14 shall be collected at an appropriate location, chosen by the operator to minimize airflow 
15 disturbances, near the entrance of each active room. The excavation dimensions at the 
16 measurement location are taken and the cross-sectional area is calculated. The flow rate is the 
17 product of the air velocity and the cross-section area. The value shall be entered on a log sheet 
18 (see Table 0-3) and compared to the required minimum. The format and content of the log 
19 sheet may vary, but will always contain the data and information shown on Table 0-3. Working 
!O values are in acfm and the conversion to scfm is described in section 0-1 above. 

21 Measurements shall be collected, recorded, and verified by qualified operators. 

22 The operator shall compare the recorded acfm value with the minimum acfm value provided at 
23 the top of the log sheet. The airflow shall be re-checked and recorded whenever there is an 
24 operational mode change or a change in ventilation system configuration. Once the ventilation 
25 rate has been recorded and verified to be at least the required minimum, personnel access to 
26 the room is unrestricted in accordance with normal underground operating procedures. If the 
27 required ventilation rate cannot be achieved, or cannot be supported due to operational needs, 
28 access to the room shall be restricted. Those periods when active disposal room access is 
29 restricted shall be documented on the log sheet for that active disposal room. Entry to restricted 
30 access active rooms for the purpose of establishing normal ventilation is allowed. Such entry 
31 shall be documented on the log sheet including a reference to the SOP used for reentry, 

32 0-3d Quarterly Verification of Total Mine Airflow 

33 The Permittees shall perform a quarterly verification of the total mine airflow to ensure that rates 
34 established by the Test and Balance for various operational modes are reasonably maintained. 
35 These checks are identified in Permit Attachment E, Table E-1, and are performed as indicated 
36 in Table E-1. 

37 0-4 Equipment Calibration and Maintenance 

38 Equipment used for the periodic Test and Balance, quarterly flow verification checks, and daily 
"'19 verification of active disposal room flow rate shall be calibrated in accordance with appropriate 
+O WIPP calibration and data collection procedures. Work performed by subcontractors shall also 
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be calibrated to an equivalent standard. Equipment shall be inspected before each use to 
2 ensure that it is functioning properly and that the equipment calibration is current. Maintenance 
3 of equipment shall be completed by qualified individuals or by qualified off-site service _vendors. 

4 Equipment used to conduct the Test and Balance, Quarterly Verification of Total Mine Airflow, 
5 and to determine the airflow through the active disposal room(s) are provided in Table 0-2. 

6 0-5 Reporting and Recordkeeping 

7 0-5a Reporting 

8 The Permittees shall submit an annual report to NMED presenting the results of the data and 
9 analysis of the Mine Ventilation Rate Monitoring Plan. In the years that the Test and Balance is 

10 performed, the Permittees will provide a summary of the results in the annual report. 

11 The Permittees shall calculate the running annual average mine ventilation rate on a monthly 
12 basis and evaluate compliance with the minimum ventilation rate for an active room specified in 
13 Permit Section 4.5.3.2 on a monthly basis. The Permittees shall report the Secretary in the 
14 annual report specified in Permit Section 4.6.4.2 whenever the evaluation of the mine ventilation 
15 monitoring program data identifies that the ventilation rates specified in Permit Section 4.5.3.2 
16 have not been achieved .. 

17 0-5b Recordkeeping 

18 The Permittees shall retain the following information in the Operating Record: 

19 • The CMRO Log documenting the ventilation system operating mode. 

20 • The underground facility running annual average mine ventilation rate on a monthly 
21 basis. 

22 • Active disposal room ventilation flow rate readings as documented on the Active 
23 Disposal Room Ventilation Rate Log Sheet (Table 0-3). 

24 • The quarterly flow verification check and associated documentation. 

25 These records will be maintained in the facility Operating Record until closure of the WIPP 
26 facility. 

27 0-6 Quality Assurance 

2a Quality·assurance associated with the Mine Ventilation Rate Monitoring Plan shall comply with 
29 the requirements of the WIPP Quality Assurance Program Description (QAPD). The Permittees 
30 shall verify the qualification of personnel conducting ventilation flow measurements. The 
31 instrumentation used for monitoring both underground and active disposal shall be calibrated in 
32 accordance with the applicable provisions of the WIPP procedures. The software used to 
33 calculate the monthly and annual running averages and the ventilation simulation software 
34 programs shall be controlled in accordance with the WIPP QAPD and WIPP computer software 
35 quality assurance plans. 
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Data generated by this plan, as well as records, and procedures to support this plan shall be 
2 maintained and managed in accordance with the WIPP QAPD. Nonconformance or conditions 
3 adverse to quality as identified in performance of this plan will be addressed and corrected as 
4 necessary in accordance with applicable WIPP Quality Assurance Procedures. 

5 
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Ventilation Operating Modes and Associated Flow Rates 

Mode of Operation Flow Rate (scfm) 

Nominal Design Values 

Normal (two main fans) 425,000 

Alternate (one main fan) 260,000 

Maintenance Bypass [parallel operation of main fan(s) 260,000 to 425,000 
and filtration Fan(s)] 

Reduced (two filtration fans) 120,000 

Minimum (one filtration fan) 60,000 

Filtration (one filtration fan) 60,000 

TABLE 0-2 
Mine Ventilation Rate Testing Equipment 

Equipment Used to Conduct 
Test 

Calibrated Anemometer 

Calibrated Differential Pressure 
Sensor 

Pitot Tubes 

Tubing 

Temperature Sensing Device 

Relative Humidity Sensor 

Calibrated Barometers 

Electronic Manometer 

Ventilation Test Performed 

Test and Balance Active Disposal 
Room(s) 

X X 

X 

X 

X 

X 

X 

X 

X 
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TABLE 0-3 
2 Active Disposal Room Ventilation Rate Log Sheet (Example) 

3 ROOM NUMBER ----
4 

5 

NOTE: When airflow reading is below 42,000 acfm, access will be restricted. 
~--- -----·--·- -~-- ------------···---

DATE I TIME I AIRFLOW WAS 42,000 ACFM 
1------ __j_ __ ~!;~[)~NG _ _ _ __!'CHI[EVED.:?___ .... 

YES NO +·-- ------- . - ·- ... - --·--- -· .. ·-- - --

ROOM ACCESS WAS 
RESTRICTED? 

------T-- -- -··---· ---- ---

YES i NO 
. -----~----

·---~ ~------ __ --- __ +- __ -- ---+--- -- -- -+- ------ --L ---
I 

SIGNATURE 

--+-- --r- --. --------
I 
i 

---f--··· -----+--------f-----·-t····--·- - ·- ······ 
i 

I . 
---+ ----+------+- ----·- -·- ·-·· ...... 

i i --- _, __ --+ --- r - - - - --

---f-----------~---------- --- -+---- -----+--- -- J ·- -

+---~ +- -1··········· 
f--. ---1------ 1--·- --· - -- - J-- ----j---- --! t 
'------...L....------L .l -- - - -- -----_l_ ----_j____- -- -
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Allen, Pam, NMENV 

Kliphuis, Trais, NMENV From: 
ent: 
o: 

Friday, February 03, 2012 12:11 PM 
Allen, Pam, NMENV 

Subject: FW: "errors" in yesterday's permit mod 

Please add to Febraury WIPP Record. 

--- - -Original Message--- - 
From: Kieling, John, NMENV 
Sent: Thursday, February 02, 2012 8:57 AM 
To: Kliphuis, Trais, NMENV 
Subject: RE: "errors" in yesterday's permit mod 

Trais, 
As we discussed at the end of yesterday, make the changes as Charlie suggests. I will sign 
the letter. 

Thanks, John 

-----Original Message----
From: Kliphuis, Trais, NMENV 
Sent: Wednesday, February 01, 2012 5:02 PM 
To: Kieling, John, NMENV 
Subject: FW: "errors" in yesterday's permit mod 

arlie is suggesting that we write a cover letter stating we made some non-substantive 
changes to typographic errors and attach the corrected pages and a new CD. Then, post the 
letter on the web and update the files on the web but keep the issue dates associate with the 
files . I can do all that tomorrow. 

Trais Kliphuis 
WIPP Staff Manager 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Drive E, Building 1 
Santa Fe, New Mexico 87505 

Office: 505-476-6051 
Fax: 505-476-6060 
Front Desk: 505-476-6000 

permit mod 

I've noticed some "errors" or "typos" in looking at the January 31, 2012 revisions on the 
P download page. 

believe that they can and should be corrected by NMED. 

1 



So far what I've found are: ~ 
1. Part 1 - odd numbered pages at bottom were not changed from "of 19» 
to "of 2a.» 

2. Part 4 - Page 4-7 deleted a space " u after "room» in the fifth line of 4.5.3.2. 

3. Part 4 - Page 4-12 - seventh line of 4.6.4.3 should be 4.6.4.2 (Mine ventilation), not 
4.6.2.2 [On page 0-7, line 17, the report is under 4.6.4.2.] 

4. Part A2 - What's posted on the download page is still the April 15, 
2e11 version, not the January 31, 2e12 revision. 

5. Part 02 - Page 0-6 - "Disposal» should be deleted on line 4. 

I'd appreciate knowing how you're addressing these and any other similar matters with 
yesterday's revisions. 

Thanks. 
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Allen NMENV • 
Kliphuis, Trais, NMENV 
Wednesday, February 08, 2012 3:49PM 
Allen, Pam, NMENV 

Subject: FW: Shielded Containers 

For the record 

From: Kliphuis, Trais, NMENV 
Sent: Thursda , 
To: Kehrman, Bob 
Cc: McCauslin, Susan - DOE; Chavez, Rick - RES; Basabilvazo, George - DOE 
Subject: Shielded Containers 

Greetings, 

Below are portions of the internal initial analysis regarding the shielded containers and the technical adequacy of the 
PMR. Please note some of this may not be accurate or relevant at this time. Let me know if you have questions. 

The following questions pertain to the shielded containers and container management practices: 

a. Pati 3: The PMR states that shielded containers will be managed in the same manner as CH containers 
when accepted at WIPP. Is modification of Table 3 .1.1, WHB Unit, required to address management of 
the shielded RH containers? 

b. Pati 3, Section 3 .1 .1. 9 atld 3 .1.1 .1 0. Section 3 .1.1. 9 states that all RH waste will be stored in the RH 
Complex [Permit Attachment A1, Section Al-l(c)(l)]; please clarifY whether the shielded RH 
containers will be stored with CH waste (Section 3 .1.1.9). Also, the title of Section 3 .1.1.1 0, RH TRU 
Mixed Waste Storage Time Limit, implies that the storage limitations apply to shielded containers; for 
clarity and if necessary, the section could probably be retitled to specify application of storage 
limitations to RH waste in canisters/casks (i.e. not shielded containers). 

c. Pati 3, Ta:ble 3.1.2. It is assumed that the limits associated with Contact Handled containers in Table 
3 .1.2, Parking Area Unit, would include the shielded containers; is this assumption is accurate? PMR 
should address this ... ? 

d. Part 3, Section 3.3: The Shielded Containers will be managed at WIPP in accordance with CH 
requirements and presumably in surface areas designated for CH waste. Would there be any special 
issues or necessary considerations if the shielded RH containers were found to be in poor condition 
while in an area where CH waste is managed-- would this impact maintenance, clean up, and drum 
management in the CH area if an issue arose with a shielded container? 

e. Pati 4, Table 4.1.1. The Permittees propose modifications to Part 4 Table 4.1.1., removing the RH 
container equivalent calculations. For closed panels, removal of the information does not appear 
necessary since the container equivalency information is still pertinent. 

f. Attachment A, Section Al-l b(2). TI1e Permittees added shielded containers to the description of 
allowable RH TRU Mixed Waste Containers, stating the shielding will allow RH waste to be "managed 
as CH TRU mixed waste". This language infers the waste will be considered CH TRU mixed waste; 

1 



I however, it is clear that the will still be part of the RH inventor r clarity, it may be better to 
indicate that the shielding will allow RH containers to be managed in the same manner as CH TRU 
mixed waste, rather than "managed as CH TRU mixed waste". 

g. Attachment A, Section A 1-l c. The Permittees propose no changes to Section A 1-1 c, but is it 
necessary to modify the HalfPACT discussion to included shielded containers and to clarify that not all 
RH waste will be managed in the RH complex? 

h. Attachment A, Section Al-l d(3). The Permittees state that shielded containers will be "handled as 
CH TRU mixed waste", but Section A1-d(4) was also added that explicitly describes the management of 
shielded containers. For clarity, it would be better to state that shielded containers will be handled or 
managed consistent with CH practices, since the Permittees correctly recognize that some special 
consideration will be given to management of shielded containers (e.g. different dunnage, specified 
removal using a bridge crane, etc.). 

i. Attachment A, Section A2-2a(l) . This section is entitled CH TRU Mixed Waste Handling Equipment, 
but it also applies to RH shielded container management. To ensure that tl1e section title reflects section 
contents, it could be retitled to indicate that the section also addresses RH containers to avoid the 
inference that the RH shielded containers contain CH waste. Please examine the rest of Attachment 2 for 
similar inferences. 

j. Attachment A, Section A2-2b. PMRs for Section A2-2b imply that the shielded containers would be 
considered part of the CH inventory; it is tmderstood that DOE does not intend to manage RH waste in 
RH shielded containers as part of the CH inventory, but elements of the PMR and in particular section 
titles infer the opposite. It is suggested that the title of this section could be revised to state: CH TRU 
Mixed Waste and RH Shielded Container Emplacement. Similarly, the following title could be 
modified: RH TRU Mixed Waste Emplacement should be changed to RH TRU Mixed Waste 
Emplacement in Canisters. This change would clarify the perception that the shielded containers are 
considered CH waste. 

k. Attachment Cl: For clarity, the tem1 "shielded containers" could be revised to "shielded RH 
containers" here and throughout to ensure no confusion as to the contents of these containers. See 
Attachment A of this deliverable for additional information and commentary pertaining to the DAC 
determination for shielded RH containers. 

1. Attachment C7: How does the presence of lead impact the ability of the Permittees to meet C7 permit 
requirements for the RH shielded containers? Will these containers undergo visual examination rather 
than RTR, and does it impact in any way the ability of the site to comply with the Permittees 
confirmation requirements since the drums will be managed as CH waste but will contain RH waste? 
How does the requirement to visually examine waste affect the speed at which the characterization may 
take place, since this the PMR states that the major justification for the use of shielded containers is to 
reduce ''time and personnel" expenditures? Or is the time and personnel savings related to management 
at the WIPP site and not the generator site, as the RH waste would require repackaging to put waste in 
the shielded containers? Please clarify. 

m. Attachment D, Section D-4d(l), All Emergencies. This section includes a paragraph specifically 
addressing RH TRU Mixed waste, but the paragraph wasn't updated to address shielded RH containers. 
At a minimum, this paragraph should identify the use of shielded RH containers and reference how 
releases from those containers will be managed. 
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. . . 
n. Attachment 0 , Section 0 - ) Control of Spills or Leaking or Put ·ed Containers of CH and RH 
TRU Mixed Waste, RH TRU Mixed Waste. The section addresses spills or leaks associated with 
canisters, but it does not address spill, leakage, or puncturing of shielded RH containers which also 
contains RH TRU Mixed Waste. The section should be revised to address how spills, leaks or punctures 
of shielded RH containers will be addressed. If the shielded RH containers will be addressed in the 
same manner as CH containers, the section should be revised to clarify this. 

o. Attachment E, Section E-1 b(l ). As in previous sections, the container inspection criteria should state 
that shielded RH containers still contain RH waste, even if those containers are managed in the same 
manner as CH containers. The PMR language states that waste "will be managed as" CH waste or RH 
waste, when the intent is that both RH and CH waste will be managed using CH waste management 
practices. As written, it could be inferred that because shielded RH containers are managed as CH waste 
they would be considered CH waste, which is not the case. 

p. Attachment G, Tables G3-2 and G3-3. Please identify the appropriate procedure(s) used for shielded 
RH containers. 

2. Identify that the modification is a Class 2 modification [20.4.1.900 NMAC (incorporating 40 CFR 
§270.42(b )(1 )(ii))]. 

The Permittees indicate that the modification deals solely with the addition of a new container to manage 
existing accepted waste, so the modification is a Class 2 because "there is no need for specialized waste 
management equipment nor is there any increase in the proposed storage area in the Waste Handling Building 
for managing shielded containers. NMED processed and approved these containers and shipping packages as 

ss 2 PMRs. Therefore, this is a Class 2 as specified in 20.4.1.900 NMAC (incorporating 40 CFR, 
0.42(b)), Appendix I, Item F.3.b which states: "Storage of different wastes in containers, .... That do not 

require additional or different management practices from those authorized in the permit. " ... ". 

The waste to be managed in the new container is no different than waste cunently managed in the facility. 
NMED has accepted other container modification requests as Class 2 changes. The Permittees conectly 
included modifications to the permit to describe the management and movement of these new containers in the 
subsurface, and the containers themselves require some special disposal configuration considerations due to the 
excessive weight of the containers. See Items 3 and C, below, for additional information. 

3. Explain why the modification is needed [20.4.1.900 NMAC (incorporating 40 CFR 270.42(b )(1 )(iii))]. 

The Permittees state that the modification is needed because "The use of the shielded containers will enable the 
DOE to reduce the time and personnel necessary for the packaging and management of specific RH TRU mixed 
waste that will meet the smface dose rate limitations for CH TRU mixed waste." However, PMR should 
elaborate on how the use of shielded containers will "reduce the time and personnel necessary for the packaging 
and management of specific RH TRU mixed waste ... ". For example, the PMR does not specify whether these 
cost and time savings will occur at the generator site and/or at WIPP. The time and personnel reductions should 
be more thoroughly presented, both at the WIPP and generator sites (assuming the savings applies to both), 
including personnel reduction, savings associated with the characterization process (e.g. visual examination 
during repackaging vs. other methods). Perhaps, clarify how the management ofRH waste in shielded 
containers will reduce time and personnel since the waste may undergo packaging/repackaging similar to the 

ocesses currently used, and will undergo the same characterization methodologies prior to shipment (i.e. by 
ing the management associated with RH casks). 

3 

:01'535 



.. !"" 
4. Provide the applicable inform& •. ..~n required by 40 CFR §270.13 throug 70.21 ,§270.62 and 
§270.63[20.4.1.900 NMAC (incorporating 40 CFR §270.42 (b)(l)(iv))]. 

The PMR states: "The attached regulatory crosswalk describes those portions of the WIPP Permit that are 
affected by this PMR. Where applicable, regulatory citations in this modification reference Title 20, Chapter 4, 
Part I, NMAC, revised March 2009, incorporating the CFR, Title 40 (40 CFR Parts 264 and 270). 40 CFR 
§270.16 through §270.22, §270.62, §270.63 and §270.66 are not applicable at WIPP. Consequently, they arc not 
listed in the regulatory crosswalk table. 40 CFR §270.23 is applicable to the WIPP Hazardous Waste Disposal 
Units (HWDUs). This modification does not impact the conditions associated with the HWDUs." The cross 
matrix and proposed permit language modifications satisfy the intent of this requirement (see Item 1 above for 
additional comments). 

Trais Kliphuis 
WIPP Staff Manager 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Drive E, Building 1 
Santa Fe, New Mexico 87505 

Office: 505-476-6051 
Fax: 505-476-6060 
Front Desk: 505-476-6000 
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Allen, Pam, NMENV 

Subject: 

For the record 

Kliphuis, Trais, NMENV 
Monday, February 06, 2012 10:47 AM 
Allen, Pam , NMENV 
FW: Fixes 

From: McCauslin, Susan - DOE [mailto:susan.mccauslin@wipp.ws] 
Sent: Thursda 2 0 
To: Kliphuis, Trais, NMENV 
Cc: Chavez, Rick- RES; Kehrman, Bob - RES; Most, Wille- RES 
Subject: FW: Fixes 

Hi Trais, 

Below is a list of items we noted on the revision that should be corrected . Thanks, and please let me lmow if you have 
questions on these. 

Susan McCauslin 
(575) 234-7349 

From: Kehrman, Bob - RES 
Sent: Thursday, February 02, 2012 4:32PM 

: Kehrman, Bob - RES; Mccauslin, Susan - DOE 
Most, Wille- RES; Chavez, Rick- RES; Pastorello, Linda- RES 

ubject: Fixes 

Susan 

Here are the various discrepancies that we noted. Only the first two, (which we discussed on the phone) and the next 
two are important. The others can be fixed later. 

Permit Part 5, Section 5.10.2.2. Groundwater Surface Elevation Results Not all of the changes were made, making this 
text inconsistent with the text that was changed in Attachment L 

Permit Part 5, Section 5.10.2.3. Groundwater Flow and Radionuclide Sampling Results Not all of the changes were 
made, making this text inconsistent with the text that was changed in Attachment L · 

Attachment L, Section L-3b{1), Page L-9 on Line 11 
Wording was left out: 

"The wells were drilled through the Culebra and into the Los Medafios as shown in Table L-5 ." 

Attachment L, Section L-4c{2}{ii}, Page L-12, starting on Line 40 and going to Page L-13, Line 2 
The word "than" is omitted and the "s" is left off of parameter: 

" ach DMW will be purged to no more than _three well bore volumes, or until field parameters stabilize, whichever occurs 
. Well stabilization occurs when the field-analyzed parameter§ are within± 5% of three consecutive measurements . A 

c:: 1 bore volume is defined as the volume of water from static water level to the bottom of the well sump." 

1 
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Attachment L- Table.of Contents • 
Jumps from L-7h to L-7j should be L-7i 

Attachment L Section L-1a(1}, paragraph that starts on the bottom of Page L-2, Line 39 and goes onto Page L-3, Line 2 

Word "Application" was left in text. It should be deleted. 

"These evaporite-bearing formations lie between two other formations significant to the geology 39 and hydrology of the 
WIPP facility. The Dewey Lake Redbeds Fonnation (Dewey Lake) overlying the Rustler is dominated by nonmarine 
sediments and consists almost entirely of mudstone, claystone, siltstone, and interbedded sandstone (see Amended 
Renewal Application Addendum L 1, Section L 1-1 c( 6) Application (DOE, 2009))." 

Attachment L, Section L-1a(2J(iii) Page L-7, Lines 28-31 
Add period at end of paragraph. 

Attachment L, Section L-4c(2)(iii), Page L-14, starting on Line 18 
The acronym SOPs does not need bolded in this instance: 

"Final samples will be collected in the appropriate type of container for the specific analysis to be 18 performed. The 
samples will be collected in new and unused glass and plastic containers (refer 19 to Table L-6). For each parameter 
analyzed, a sufficient volume of sample will be collected to 20 satisfy the volume requirements of the analytical 
laboratory (as specified by laboratory SOPs)." 

Attachment L, Section L-4c(2)(iii), Page L-14, Lines 27-28 
The word Table needs capitalization and an "s" for plural. 

"Final samples will be sent to the analytical laboratories and analyzed for parameters and 27 hazardous constituents 
specified in Part 5, tiable~ 5.4a and 5.4b." 

Attachment L, Section L-4c(2}(iv}, Page L-15, Unes 5-8 
The word "provide" should be singular. 

11The sample tracking system at the WIPP facility uses uniquely numbered chain of custody/request for analysis 
(CofC/RFA) forms. The primary consideration for storage or transportation 6 is that samples shall be analyzed within the 
prescribed holding times for the analytes of interest. WIPP SOPs (see Table L-3) provides instructions to ensure proper 
sample tracking protocol." 

Attachment L, Section L-4c(3), Page L-16, Lines 27-30 
Word "present" should be plural 

"Analysis of samples will be performed using methods selected to be consistent with EPA recommended procedures in 
SW 846 (EPA, 1996). Additional detail on analytical techniques and methods will be given in laboratory SOPs. In Part 5, 
Tables 5.4.a and 5.4.b presen~ the analytical parameters and hazardous constituents for the WIPP DMP." 

Attachment L, Section t.-7a(2}(iJ(AJ, Page L-22, Lines 10-12 
The word 11Check" was deleted in the PMR and should be deleted in the final: 

"Field measurements will include pH, Specific Conductance (SC), temperature, specific gravity.and static groundwater 
surface elevation. Field measurement accuracy will be determined using calibration ~standards." 

Attachment A2, Section A2-2a(4}, Page A2-10, lines 33-35 

To be consistent with our Class 1 request, the text should read "The Horizontal Emplacement and Retrieval Equipment 
(HERE) (Figure A2-15) or functionally equivalent equipment (e.g., Figure A2-1Sa) ... " 
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• 
Bob l(ehrman 
lll ashington TRU Solutions LLC- Regulatory Compliance Department 

ntractor to the Department of Energy 
Lt-021 National Parks Hwy- MS GSA-20 1 
Carlsbad, NM 88220 
kehrmab@wipp.ws 
(575) 234-7210 
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SUSA NA MART IN EZ 
Governor 

JOI-fN A. SANCHEZ 
Lieutenant Governor 

February 7, 201 2 

NEW MEXICO 
ENVIRONM-ENT DEPARTMENT 

Hazardous Waste Bureau 

2905 Rodeo Park .Drive .East, Building 1 
Santa Fe, New Mexico 87505-6303 

Phone (505) 476-6000 Fax (505) 476-6030 
www.llmellv.state.llm.us 

DAVE MARTIN 
Secretary 

BUTCH TONGATE 
Depu ty Secretary 

RE: FINAL PERMIT DECISION AND RESPONSE TO COMMENTS, CLASS 2 MODJFICA TION 
REQUEST 
WIPP HAZARDOUS WASTE FACILITY PERMIT 
EPA J.D. NUMBER NM4890139088 

Dear Interested Person: 

On January 31 , 20 12, the New Mexico Environment Department (NMED) took final 
administrative action on a Class 2 permit modification request (PMR) to the Waste Isolation 
Pilot Plant (WIPP) Hazardous Waste Facility Permit. The Department of Energy Carlsbad Field 
Office and Washington TRU Solutions LLC (the Permittees) submitted this PMR to the 
Hazardous Waste Bureau on October 3, 2011 , seeking to update ventilation language, add a 
shielded container, and revise the Waste Isolation Pilot Plant (WIPP) Groundwater Detection 
Monitoring Program Plan. 

NMED approved the groundwater revisions and the ventilation language updates with changes 
and denied the shielded container addition. This Class 2 PMR was evaluated and processed in 
accordance with the requirements specified in 20.4.1.900 NMAC (incorporating 40 CFR 
§270.42(b)). It was subject to a 60-day public comment period. 

Further information on this administrative action, including response to comments, may be found 
on the NMED WIPP Information Page at <http://www.nmenv.state.nm.us/wipp/>. 

Sincerely, 

John E. Kieling 
Acting Chief 
Hazardous Waste Bureau 

cc: Trais Kliphuis, HWB 



• 
Mr. John Kieling, Chief 
Hazardous Waste Bureau 

Department of Energy 
Carlsbad Field Office 

P. 0 . Box 3090 
Carlsbad, New Mexico 88221 

JUL 5 2012 

New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, New Mexico 87505-6303 

I ECE~VED 
.~ 2012 
~~ED Hazardolrs 
Waste Bun:aU 

Subject: Notification of Class 2 Permit Modification Request to the Hazardous Waste 
Facility Permit Number: NM4890139088-TSDF 

Dear Mr. Kieling: 

Enclosed is the following Class 2 Permit Modification Request: 

• Addition of a Shielded Container 

We certify under penalty of law that this document and the attachments were prepared 
under our direction or supervision in accordance with a system designed to assure that 
qualified personnel properly gather and evaluate the information submitted. Based on 
our inquiry of the person or persons who manage the system, or those persons directly 
responsible for gathering the information, the information submitted is, to the best of our 
knowledge and belief, true, accurate, and complete. We are aware that there are 
significant penalties for submitting false information, including the possibility of fine and 
imprisonment for knowing violations. 

If you have any questions, please contact Mr. George T. Basabilvazo at (575) 234-7488. 

Sincerely, 

'b-«-~~ eR.~~~ager 
arlsbad Field Office 

Enclosure 

cc: w/enclosure 
T. Kliphuis, NMED *ED 
J. Davis, NMED ED 
C. Walker, Trinity Engineering ED 
*ED denotes electronic distribution 

CBFO:OESH:AS:ANC: 12-0768:UFC 5486.00 
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Overview of the Permit Modification Request 

2 This document contains one Class 2 Permit Modification Request (PMR) for the Waste Isolation 
3 Pilot Plant (WIPP) Hazardous Waste Facility Permit (Permit) Number NM4890139088-TSDF. 
4 

5 This PMR is being submitted by the U.S. Department of Energy (DOE) Carlsbad Field Office 
6 and Washington TRU Solutions LLC (WTS), collectively referred to as the Permittees, in 
7 accordance with the Permit, Part 1, Section 1.3.1. (20.4.1. 900 New Mexico Administrative Code 
8 (NMAC) incorporating Title 40 Code of Federal Regulations (CFR) §270.42(b)) . The 
9 modification provides for the following changes: 

10 

11 addition of a new shielded container for managing Remote-Handled (RH) 
12 transuranic (TRU) mixed waste as Contact-Handled (CH) TRU mixed waste 
~4 since it meets the surface dose rate of CH TRU mixed waste, 
15 description of how the volume of RH TRU mixed waste which is disposed in 
16 shielded containers will be tracked, and, 
17 related changes to waste handling descriptions. 
18 

19 The shielded container will be used to package RH TRU mixed waste that is approved for 
20 shipment to the WIPP facility for disposal and meets the surface dose requirements, once 
21 packaged, of CH TRU mixed waste. 
22 
23 These changes do not reduce the ability of the Permittees to provide continued protection to 
24 human health and the environment. 
25 

26 The requested modification to the Permit and related supporting documents are provided in this 
27 PMR. The proposed modification to the text of the Permit has been identified using red text and 
28 a double underline and a strikeout font for deleted information. All direct quotations are 
29 indicated by italicized text. The following information specifically addresses how compliance 
30 has been achieved with the Permit Part 1, Section 1.3.1. for submission of this Class 2 PMR. 

31 1. 
32 

33 

20.4.1.900 NMAC (incorporating 40 CFR 270.42(b)(1)(i)) requires the applicant to 
describe the exact change to be made to the permit conditions and supporting 
documents referenced by the Permit. 

34 The Permittees are proposing to add a new payload container to the Permit which is designated 
35 as a shielded container (shown in Figure 1). This container is similar in size to a standard 
36 55-gallon drum. The shielded container body side wall is constructed of an approximately 3/16-
37 in. inner steel shell , an approximately 1-in. middle layer of lead, and an approximately 1/8-in. 
38 outer steel shell. The shielded container lid and base are each constructed of approximately 3-
39 in. steel plate. The lid is bolted on . A gasket of silicone rubber is utilized for lid closure. The 
40 empty weight of the shielded container is approximately 1, 726 pounds. The shielded container 
41 accommodates a 30-gallon steel drum which will contain RH TRU mixed wast~. Both the 
42 shielded container and its 30-gallon steel drum are vented in accordance with transportation 
43 requirements. The shielded container vent port includes a lead shield plug. Although the 30-
44 gallon drum will be packaged with RH TRU mixed waste, the lead construction of the shielded 
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• 
container will reduce the surface dose rate at the outer surface to less than 200 millirem per 

2 hour (mrem/hr), allowing the container to be handled as CH TRU mixed waste. 
3 

4 The WIPP Land Withdrawal Act (LWA) also referred to as Public Law 102-579 defined CH TRU 
5 mixed waste in Section 2, item 3 as follows: "The term "contact-handled transuranic waste" 
6 means transuranic waste with a surface dose rate not greater than 200 millirem per hour." This 
7 same definition of CH TRU mixed waste (mixed or non-mixed) was incorporated into the Permit 
8 Part 1, Section 1.5.1. When Congress included this definition in the Land Withdrawal Act, they 
9 codified a definition established by the DOE. The following plain language definitions for 

10 Contact-Handled and Remote-Handled transuranic waste are found in Section 7 of DOE 
11 N 435.1, Contact-Handled and Remote-Handled Transuranic Waste Packaging: 
12 

13 a. Contact-handled Transuranic (CH-TRU) Waste. Waste containing more than 100 nanocuries 
14 of alpha emitting transuranic isotopes per gram of waste with half-lives greater than 20 years 
15 and a payload surface dose rate not greater than 200 millirem per hour. 

16 b. Remote-handled Transuranic (RH- TRU) Waste. Waste containing more than 100 nanocuries 
17 of alpha emitting transuranic isotopes per gram of waste with half-lives greater than 20 years 
18 and a payload surface dose rate of 200 millirem per hour or greater. 
19 

20 It is clear from these definitions that the designation of CH TRU or RH TRU is based solely on 
21 the dose rate at the surface of the payload container and not the dose rate of the waste before 
22 final packaging. Therefore, waste with high surface dose rates may be required to be managed 
23 as RH TRU mixed waste at a generator site. However, if that very same waste is packaged into 
24 a shielded container payload container such that the surface dose rate is below 200 mrem/hr, it 
25 can be managed and stored as CH TRU mixed waste after packaging. 
26 

27 Whenever transuranic waste is shipped in the shielded container payload container and the 
28 resulting surface dose rate is not greater than 200 mrem/hr then it is, by statute and DOE policy, 
29 CH TRU mixed waste. 
30 

31 The management and storage requirements for CH TRU mixed waste in the Permit will apply to 
32 the waste that arrives at the WIPP facility in shielded containers because the surface dose rate 
33 is less than 200 millirems/hr at the time of shipment. In this context, management of TRU mixed 
34 waste includes receipt, unloading, handling in the Waste Handling Building (WHB), hoisting, 
35 handling in the underground, emplacement, inspections, monitoring, and associated record 
36 keeping. Modification to the Permit is required to include shielded containers as approved 
37 containers. In developing this Class 2 PMR the Permittees addressed only those items which 
38 impact the addition of this new container at the WIPP facility. 
39 

40 The conditions for managing RH TRU mixed waste were established when the Permit was 
41 modified in 2006. These conditions assure the safety of the public and workers during 
42 management, storage and disposal at the WIPP facility. This PMR is not proposing a change to 
43 these conditions for managing RH TRU mixed waste. The Permittees are proposing a change 
44 to the way a portion of the RH TRU mixed waste inventory is managed if it is packaged in 
45 shielded containers and has a surface dose rate of less than 200 mrem/hr. In this case, the RH 
46 TRU mixed waste may be managed, stored, and disposed at the WIPP facility as CH TRU 
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1 mixed waste. Management and storage of shielded containers as CH TRU mixed waste in 
2 accordance with the Permit is also protective of human health and the environment. This is 
3 because the management and storage of shielded containers can be accomplished within the 
4 existing operating framework (e.g. , standard operating procedures, equipment, systems, and 
5 personnel) which has been demonstrated to be protective over more than a decade of 
6 operation. 
7 

8 Because the quantity of RH TRU mixed waste that can be successfully shielded to a surface 
9 dose rate of less than 200 mrem/hr is small, no increase in the volume of CH or RH TRU mixed 

10 waste which is permitted to be stored or emplaced at the WIPP facility is needed to 
11 accommodate this volume of waste. Therefore, changes in the maximum storage capacity or 
12 amount of storage area indicated in Permit Part 3, Section 3.1.1 and Section 3.1.2 or disposal 
13 volumes in Permit Part 4, Section 4.1.1 , are not necessary since shielded containers will be 
14 managed, stored, and disposed within the existing operating envelope established for CH TRU 
15 mixed waste in the Permit. With one exception (i.e., the RH Hot Cell which does not apply to CH 
16 TRU mixed waste storage), the storage time limitations in Permit Part 3, Section 3.1.1 for TRU 
17 mixed waste is the same (i.e., 60 days) regardless of surface dose rate. Therefore, the 
18 limitations that currently apply to CH TRU mixed waste will also apply to waste contained in 
19 shielded containers, and no changes to these time limits are necessary. The management of 
20 shielded containers does not alter the potential exposure to hazardous waste and, therefore, 
21 does not increase the risk to human health and the environment. This is because the limits 
22 established for the facility and the operations specified in the Permit have been demonstrated to 
23 be protective and are unchanged to accommodate shielded containers . 
24 

25 The quantity of RH TRU mixed waste that can be shipped to the WIPP facility is limited to 4% of 
26 the total TRU mixed waste capacity. Only a portion of that waste has been identified as 
27 potentially eligible for shipment in Shielded Containers. Therefore, there is an insufficient 
28 quantity of RH TRU mixed waste to impact the overall capacity of the facility. This is illustrated 
29 in the following example calculation: 
30 
31 According to Crawford, et.al., 20071

, 1,922 m3 of RH TRU mixed waste could potentially 
32 qualify for shipment in a shielded container. If the 30-gallon inner container is 
33 completely filled (0.11 m3

) then this will result in 17,473 shielded containers {1 ,922m3
/ 

34 0.11 m3 = 17,473 shielded containers). This represents about 6% of the floor space in 
35 Panels 7- 10 (17,473 container /3 containers per assembly /2 assemblies per stack I 
36 12,000 stacks per panel/4 panels remaining= 0.06 or 6%). 12,000 stacks per panel is 
37 based on a footprint of a 7-pack assembly of TRU waste containers. 
38 

39 Some interested stakeholders asked for a more recent evaluation relative to the RH inventory. 
40 However, the Permittees have not performed an analysis relative to the most current RH TRU 
41 inventory in support of this modification simply because volume changes are not being 
42 proposed in this PMR and it is not within the scope of the PMR. The above referenced report is 
43 to illustrate that only a fraction of the 4% total capacity of RH TRU mixed waste is available for 

1 http://www.epa.gov/radiation/docs/wipp/simpleanalysisreport.pdf 
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use in shielded containers and therefore only a portion of that will take up floor space. The 

2 Permittees have clearly stated the need for the PMR is for the addition of the shielded container 
3 for use by the generator sites for managing certain RH TRU mixed wastes. In addition, benefits 
4 to the Permittees in terms of simplified waste management are discussed in the overview of the 
5 PMR. The Resource Conservation and Recovery Act (RCRA) does not require container-
6 specific inventory projections as part of the regulatory process for including descriptions of 
7 containers used for managing hazardous waste. The topic of inventory, and its relationship to 
8 the capacity of the WIPP repository to dispose of up to 7,080 cubic meters of RH TRU waste, is 
9 best discussed in another forum because this PMR does not alter the volume to accommodate 

10 any more or less RH TRU mixed waste than what is currently allowed by the Permit. 
11 

12 This PMR is needed to add another container to the list of acceptable containers in Permit 
13 Part 3, Section 3.3.1. The Permittees believe that this container may further expedite the 
14 cleanup and disposal of TRU mixed waste from throughout the United States. 

15 The Nuclear Regulatory Commission (NRC) has authorized the use of the HalfPACT 
16 transportation package for the shipment of shielded containers. The shielded containers comply 
17 with the U.S. Department of Transportation (DOT) Type 7 A specifications. 

18 The RH TRU mixed waste that is included in the current inventory for disposal at the WIPP 
19 facility was evaluated for packaging in shielded containers. Candidate RH TRU mixed waste 
20 streams for shipment and disposal in shielded containers will be selected based on the 
21 requirement to keep the radiation surface dose rate at the external surface of the shielded 
22 container below 200 mrem/hr in accordance with Permit Part 1, Section 1.5.1. The 
23 characterization being performed on waste being shipped in shielded containers will be no 
24 different than the waste characterization that is now required for RH TRU mixed waste in the 
25 Permittees' Waste Analysis Plan. Waste placed into shielded containers will have been 
26 characterized per the requirements of the Permit Attachments C-C6 and will have undergone 
21 confirmation per the Permit requirements specified in Permit Attachment C7. 

28 Specifically, the requirements for characterizing RH TRU mixed waste apply to RH TRU mixed 
29 waste that will be placed into shielded containers. This assures that the radiography or visual 
30 examination record required by Permit Attachment C, Section C-3c for RH TRU mixed waste is 
31 available for confirmation. Characterization information will be available for confirmation for the 
32 30-gallon drum. The Permit requirements specified in Permit Attachment C7 regarding 
33 confirmation apply equally to both CH TRU and RH TRU mixed waste regardless of the payload 
34 container used for shipment and management. 

35 RH TRU mixed waste emplaced at the WIPP facil ity in shielded containers will remain 
36 designated as RH TRU mixed waste in the WIPP Waste Information System (WWIS). The 
37 emplaced volume will be counted against the RH TRU mixed waste volume limits specified in 
38 the Permit. The shielded container allows the Permittees to manage the shipment in a manner 
39 consistent with management of a CH TRU mixed waste shipment. 
40 
41 In the unlikely event that shielded containers have surface contamination or container integrity 
42 issues which may require decontamination/repair/patch/overpacking, the Permittees may 
43 overpack the shielded container into a standard waste box or ten drum overpack. Because the 
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surface dose rate is less than 200 mrem/hr, this overpacking will occur in the CH Bay of the 
2 WHB and not in the RH Bay, consistent with overpacking other containers that are managed 
3 and stored as CH TRU mixed waste. Even if the damage to the shielded container resulted in a 
4 breach of the shielding, it would still be handled in the CH Bay in accordance with Permit 
5 Attachment D, Section D-4d(6). Facility radiological control programs will dictate how a 
6 container breach will be mitigated and may include the use of supplemental shielding , 
7 overpacks, or other methods to manage radiological hazards beyond the scope of this Permit. 
8 

9 The shielded containers will be assembled for shipment from the generator site in a three-pack 
10 configuration on a triangular pallet surrounded by radial and axial dunnage components. These 
11 components are designed to keep the load from shifting during transportation. They will be 
12 transported as a single three-pack configuration within the HalfPACT packaging. Currently, RH 
13 TRU mixed waste is transported in RH 72-B packaging. The shielded containers will be 
14 transported in HalfPACTs with no more than three HalfPACTs per shipment. Not all RH TRU 
15 mixed waste will be packaged in shielded containers. Therefore, both RH 72-B and HalfPACTs 
16 will be shipped to the WIPP facility. Using shielded containers has the potential to reduce the 
17 number of shipments so, therefore, there is no additional risk. Furthermore, regardless of the 
18 number of shipments, the Permittees are not requesting an increase in the storage capacity of 
19 the Parking Area Unit or WHB or disposal capacity for RH TRU mixed waste in the 
20 underground. The maximum amount of waste managed and stored at the WIPP facility will 
21 remain unchanged, thereby posing no additional risk. 
22 
23 Upon arrival at the WIPP facility , the shielded containers will be processed as CH TRU mixed 
24 waste using CH TRU mixed waste handling equipment and operating procedures. After receipt 
25 at the WIPP facility , the HalfPACT transportation container will be opened using existing lifting 
26 fixtures and equipment in the CH Bay portion of the Waste Handling Building . Once accessible 
27 after the HalfPACT lids have been removed, the top axial dunnage will be removed prior to 
28 removing the three-pack assembly from the HalfPACT (see Figure 2). Next, the three-pack 
29 assembly, the radial dunnage, the bottom slipsheet and the triangular pallet will be lifted from 
30 the HalfPACT using the installed guide tubes and placed on a facility pallet. A plastic reinforcing 
3 1 plate may be used for ease of handling and stacking purposes. When in storage in the Waste 
32 Handling Building, RH TRU mixed waste in shielded containers is subject to the more stringent 
33 visual inspection requirements for CH TRU mixed waste. The facility pallet will then be moved 
34 to the repository in the same manner as other CH TRU mixed waste. The three-pack assembly 
35 will be placed singly on the floor using the slipsheet. The triangular pallet will not be emplaced. 
36 The three-pack will be placed in the interstitial spaces among the CH TRU mixed waste (see 
37 Figure 3) . In order to meet the stacking stability requirements of Permit Attachment A2, Section 
38 A2-2b, shielded containers will not be stacked more than two high, and no other waste 
39 assemblies or backfill MgO sacks will be placed on top of three-pack assemblies of shielded 
40 containers2

. Emplacement of the three-pack assembly of shielded containers will be performed 
41 using existing waste handling equipment and fixtures. 

2 http://www.epa.gov/radiation/docs/wipp/shielded_container/shieldedcontainers_090810.pdf; 

http://www.epa.gov/radiation/docs/wipp/shielded_ container/shieldedcontainers_ 09081 0 _att1 . pdf 
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2 The Permittees will track waste components, packaging, transportation and emplacement 
3 information using the same method as other waste that is transported and emplaced at the 
4 WIPP facility. The shielded container waste volume will be reported as the volume of RH TRU 
5 mixed waste in the inner waste container (i.e., 30 gallons). Quantities of RH TRU mixed waste 
6 that arrive in canisters are currently counted based on the canister internal volume (0.89 m3

) 

7 specified in the Permit. Therefore, shielded containers and canisters will have a common 
8 volume reporting basis in the WWIS. 

9 

10 The volume of the shielded container is specified as 0.11 m3
, which is the internal volume of the 

11 30-gallon inner container. Accordingly, the volume of the shielded container is based on the 
12 maximum amount of waste that can be placed into the container. This is the same basis for the 
13 other containers in the Permit. This is the appropriate volume for this container because 
14 shielded containers are only being approved for use with 30-gallon inner containers (i.e., 
15 shielded containers will not be used without a 30-gallon inner container) . 

16 The Permittees are also proposing an administrative change by requesting the removal of the 
17 "Container Equivalency" column in Permit Part 4, Table 4.1.1 since this column is not used to 
18 meet any compliance requirements. The columns that do have compliance implications are 
19 only "Maximum Capacity" and "Final Waste Volume". Container Equivalency is not tracked in 
20 the WWIS nor is it used to calculate any final waste volumes. Converting shielded containers to 
21 RH canister equivalence will result in fractions of "equivalent containers" which is meaningless 
22 since fractions of containers are not disposed. 
23 

24 The Permittees have evaluated the Drum Age Criteria (DAC) for the shielded container 
25 packaging configuration using the same VDRUM model that was used for other container DAC 
26 calculations (Drum Age Criteria Values for the Shielded Container, September 2011 ). A 
27 conservative packaging configuration was used in the evaluation (Appendix C). The evaluation 
28 indicates that existing 55-gallon DAC values bound the values for the shielded container. This 
29 calculation takes into account the open-top coated and woven polypropylene bag used to hold 
30 the 30-gallon drum. In modeling , the Permittees considered this woven, open-topped bag as if it 
31 were a closed (via twist and tape} liner bag serving as another layer of confinement. The 
32 calculations indicate that the DAC is bounded by the current 55-gallon drum DAC. 
33 

34 The Permittees are proposing the following changes in this PMR: 
35 

36 

37 

38 

39 

40 

41 

42 

1. Add a new container in Permit Part 3, Section 3.3.18.; Permit Part 4, 
Table 4.1 .1; Permit Part 4, Section 4.3.1.8.; Permit Attachment A 1, 
Section A1-1b(2); Section A 1-1d(3); Section A1-1d(4); Table A1-2; Figure 
A1-37; Permit Attachment A2, Section A2-2a(1); Section A2-2b, Table 
A2-1 ; Permit Attachment A4, Section A4-3; Permit Attachment C1 , 
Section C1-1a, Section C1-1a(1), Table C1 -8 and footnote; Permit 
Attachment D, Section D-1d, Section D-1e(1); Permit Attachment E, 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

2. 

3. 

4. 

Section E-1b(1); Permit Attachment G3, Section G3-4a; and Permit 
Attachment H1 , Introduction. 

Revise Permit Part 4 , Table 4.1.1 to remove the container equivalent 
column since RH TRU mixed waste will be disposed of in both canisters 
and shielded containers . This is the same approach used for CH TRU 
mixed waste which can arrive in six different containers. Furthermore, this 
table is a volume based limitation and not a container limitation . Thus it is 
not necessary to have the number of equivalent containers since the 
volume is not being changed. The use of Container Equivalency is not a 
means by which neither the Permittees nor the NMED can show 
compliance with Panel volumes or repository volumes nor is it used to 
calculate any final volumes. 

Add a figure of the shielded container (Permit Attachment A 1, Figure A 1-
37). 

Add "Shielded Containers" to Permit Attachment C 1, Sections C 1-1 a and 
C 1-1 a ( 1) and revise Permit Attachment C 1 , Table C 1-8 indicating that 
the 55-gallon drum DAC bounds the shielded container. 

22 Appendix A, Table of Changes, provides a detailed list of changes by Permit section . Proposed 
23 text changes are included in Appendix 8 of this PMR. 
24 

25 2. 
26 

27 

20.4.1.900 NMAC (incorporating 40 CFR §270.42(b)(1)(ii)), requires the applicant to 
identify that the modification is a Class 2 modification. 

28 This PMR proposes to add a new container to the Permit. The shielded container will contain 
29 hazardous waste already approved for disposal at the WIPP facility; however, that waste (RH 
30 TRU mixed waste) is approved for management in the RH Complex and not in the CH Bay, and 
31 therefore, as discussed below, it is a different waste in a particular unit. This type of 
32 modification is similar to what the Environmental Protection Agency (EPA) described when they 
33 added this item (F.3.b) to the RCRA regulations in 19883

. 

34 

35 The Permit distinguishes between CH TRU mixed waste and RH TRU mixed waste even though 
36 both types of waste contain similar hazardous waste constituents. The reason for distinguishing 
37 between the two types is due to the presence of radioactivity as measured by the radioactive 
38 dose rate on the surface of the container. Excessive exposure to radioactivity (i.e., radioactivity 
39 at high levels) can be hazardous to workers. To mitigate the hazard, the Permittees use the 
40 categories CH TRU and RH TRU to dictate the management practices used for each container, 
41 thereby minimizing exposure to radioactivity for the purpose of protecting workers. For 
42 example, it is not possible to visually inspect the surface of a RH TRU mixed waste container or 
43 a RH TRU mixed waste container storage area except remotely using cameras. On the other 

3 53 FR 37927, September 28, 1988. 
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hand, CH TRU mixed waste containers and storage areas can be (and must be) inspected 
2 visually. Even though both RH TRU mixed waste and CH TRU mixed waste contain the same 
3 hazardous waste, they are considered to be different waste by the Permittees because they are 
4 managed and stored differently (remotely versus not remotely) and have different RCRA 
5 requirements applied to them (remote inspection versus visual inspection). Remote-Handled 
6 TRU mixed waste without sufficient shielding cannot be managed and stored in the CH TRU 
7 storage unit since the CH TRU mixed waste storage unit is not equipped to perform the needed 
8 remote management. Likewise, CH TRU mixed waste cannot be managed and stored in the 
9 RH TRU storage unit since visual inspection would be impractical. In this modification, the 

10 Permittees are proposing to manage hazardous waste that is defined as RH TRU mixed waste 
11 by the generator in the CH TRU mixed waste management areas by using the shielded 
12 container. Because RH TRU mixed waste has not been managed and stored in the CH TRU 
13 portion of the facility, the Permittees consider this Class 2 PMR as the appropriate modification 
14 request to authorize this activity. Since modification of the facility is not needed, and the 
15 imposition of different waste management practices is not needed, this modification is not 
16 classified as a Class 3 Permit Modification. This is because the management of RH TRU mixed 
17 waste in shielded containers can be done using existing CH TRU mixed waste practices in the 
18 CH TRU portion of the facility. 
19 

20 Unlike the SLB2 and TRUPACT Ill, there is no need for specialized waste management 
21 equipment nor is there any increase in the proposed storage area in the Waste Handling 
22 Building for managing shielded containers. NMED processed and approved these containers 
23 and shipping packages as Class 2 PMRs. Therefore, this is a Class 2 as specified in 20.4.1.900 
24 NMAC (incorporating 40 CFR, §270.42(b)) , Appendix I, Item F.3.b which states: "Storage of 
25 different wastes in containers, . . . . That do not require additional or different management 
26 practices from those authorized in the permit. " 
27 
28 Although RH TRU mixed waste has been shipped to the WIPP facility previously, this waste has 
29 not been managed and stored in the CH TRU mixed waste management portion of the facility. 
30 Therefore, this classification is appropriate and will allow for NMED evaluation of the proposal 
31 and public comment on this requested change. 
32 

33 The Permittees have added other containers and shipping packages. The basis for these 
34 changes was determined in accordance with 20.4.1.900 NMAC (incorporating 40 CFR 270.42 
35 Appendix I) depending on the portions of the Permit that were affected by the change. Although 
36 the basis for classification was different in some cases, these have been approved by the 
37 New Mexico Environment Department (NMED) as Class 2 Permit Modifications. These include 
38 the following : 
39 

40 • Direct loaded ten drum overpack (approved 11-25-2002) 40 CFR 270.42 Appendix I 
41 Item# F.a.2. 
42 • Direct loaded 85-gallon drums (approved 11-25-2002) 40 CFR 270.42 Appendix litem# 
43 F.a.2. 
44 • Addition of 100-gallon drums (approved 11-25-2002) 40 CFR 270.42 Appendix litem# 
45 F.a.2. 
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1 • Addition of a standard large box 2 (SLB2) (approved 4-15-2011) 40 CFR 270.42 
2 Appendix I Item# F.a.2. 
3 • Addition of a HalfPACT shipping package (approved 11-25-2002) Based upon an August 
4 30, 2001 , NMED letter that indicates that the addition of waste management containers 
5 is not a "non-substantive" change and, therefore, should be processed as a Class 2 
6 Permit Modification. 
7 • Addition of a TRUPACT Ill shipping package (approved 4-15-2011) 40 CFR 270.42 
8 Appendix I Item# F.a.2. 
9 

1 o This PMR also proposes some changes to the waste analysis plan relative to the drum age 
11 criteria to be used for the shielded container. Therefore, 40 CFR, §270.42(b) , Appendix I, item 
12 B. General Facility Standards 1. Changes to waste sampling or analysis methods: d. Other 
13 changes ... 2, also applies" 
14 

15 It has been suggested by some stakeholders that this modification should be processed as a 
16 Class 3 modification. A regulatory analysis of why it is inappropriate for the Permittees to 
17 request a Class 3 process for a modification that is clearly defined in 20.4.1 .900 NMAC 
18 (incorporating 40 CFR 270.42 Appendix I) as Class 2 is attached as Appendix D. 

19 3. 
20 

20.4.1.900 NMAC (incorporating 40 CFR 270.42(b)(1)(iii)), requires the applicant to 
explain why the modification is needed. 

21 This PMR is necessary to add a shielded container as an acceptable waste container at the 
22 WIPP facility . 
23 
24 Shielded containers have been developed as one method for generator sites to facilitate the 
25 packaging and shipment of RH TRU mixed waste. For example, a generator site using shielded 
26 containers may be able to avoid the need of some new RH waste handling and storage facilities 
27 once the waste is packaged. Consequently, in order to anticipate usage by TRU waste 
28 generators, the Permittees have identified the need to include these containers in the Permit. 
29 Shielded containers are expected to reduce the time and personnel necessary for the packaging 
30 of RH TRU mixed waste at generator sites and the management, storage, and disposal of that 
31 waste at the WIPP facility. Only waste that meets the definitions of TRU mixed waste in Permit 
32 Part 1, Section 1. 5. 7 and that can be packaged to meet the surface dose rate limitations for CH 
33 TRU mixed waste will be managed, stored, and disposed at the WIPP facility in shielded 
34 containers. The shielded container will be transported to the WIPP facility in the HalfPACT 
35 transportation package and will be managed, stored, and subsequently emplaced in the rooms 
36 of the repository as CH TRU mixed waste as discussed in Section 1 of this Overview. The 
37 containers comply with DOT Type 7 A specifications and they will have a surface dose rate of 
38 less than 200 mrem/h. 
39 

40 The Permittees believe the use of shielded containers will be beneficial because the shipment of 
41 RH TRU mixed waste in shielded containers in the HalfPACT may be more efficient than 
42 shipment in canisters using the RH 72-B Cask. This is because a single RH 72-8 Cask 
43 shipment holds a single canister which typically will contain three 55-gallon drums or three 
44 30-gallon drums. A shipment in HalfPACT may contain up to three HalfPACTs each containing 
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1 three shielded containers for a total of nine which is three times the amount in a single canister 
2 shipment. However, even if a single HalfPACT is used in a shipment with no other waste, the 
3 shipment is no less efficient than using a canister with the same payload. Furthermore, a pallet 
4 of shielded containers containing two three-packs can be managed from unloading to disposal 
5 in about two hours versus the eight to ten hours needed for RH TRU mixed waste in a canister. 
6 This is a significant saving in waste processing time. Handling as CH TRU mixed waste is 
7 inherently less complex than handling waste as RH TRU mixed waste as required by Permit 
8 Attachments A 1 and A2. 
9 

10 The RH TRU mixed waste that will be packaged in shielded containers is waste that is or may 
11 be designated for disposal in the WIPP facility and will have undergone the required 
12 characterization as RH TRU mixed waste specified in the WIPP Waste Analysis Plan. No 
13 change in the permitted aboveground hazardous waste storage or underground disposal unit 
14 capacity is required . Candidate RH TRU mixed waste streams for shipment and disposal in 
15 shielded containers will be selected based on the requirement to keep the radiation surface 
16 dose rate at the external surface of the shielded containers below 200 mrem/hr. The volume of 
17 waste emplaced in shielded containers will remain designated as RH TRU mixed waste in the 
18 WWIS and will be counted against the RH TRU mixed waste underground hazardous waste 
19 disposal unit disposal limits in the Permit. 
20 

21 Additional explanations of why the changes are needed are provided in Item 1. above. 
22 

23 4. 
24 

25 
26 

20.4.1.900 NMAC (incorporating 40 CFR §270.42 (b)(1 )(iv)) requires the applicant to 
provide the applicable information required by 40 CFR §270.13 through §270.21 , 
§270.62 and §270.63. 

27 The attached regulatory crosswalk describes those portions of the Permit that are affected by 
28 this PMR. Where applicable, regulatory citations in this modification reference Title 20, Chapter 
29 4, Part 1, NMAC, revised March 2009, incorporating the CFR, Title 40 (40 CFR Parts 264 and 
30 270) . 40 CFR §270.16 through §270.22, §270.62, §270.63 and §270.66 are not applicable at 
31 WIPP. Consequently, they are not listed in the regulatory crosswalk table. 40 CFR §270.23 is 
32 applicable to the WIPP Hazardous Waste Disposal Units (HWDUs) . This modification does not 
33 impact the conditions associated with the HWDUs. 
34 
35 5. 
36 

37 

38 

20.4.1.900 NMAC (incorporating 40 CFR §270.11(d)(1) and 40 CFR §270.30(k)) 
require that any person signing under paragraph a and b must certify the 
document in accordance with 20.4.1.900 NMAC. 

39 The transmittal letter for this PMR contains the signed certification statement in accordance with 
40 Permit Part 1, Section 1.9. of the Permit. 
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Regulatory Crosswalk 

Regulatory Regulatory Added or Clarified Information 
Citation(s) Citation(s) 

Section of the 20.4.1.900 NMAC 20.4.1 .500 NMAC Description of Requirement 
Permit or Permit Yes No (incorporating 40 (incorporating 40 

Application CFR Part 270) CFR Part 264) 
§270.13 Contents of Part A permit application Attachment B, 

Part A .I 
§270.14(b)(1) General facility description Attachment A .I 
§270.14(b)(2) §264.13(a) Chemical and physical analyses Attachment C .I 
§270.14(b)(3) §264.13(b) Development and implementation of Attachment C 

waste analysis plan .I 
§264.13(c) Off-site waste analysis requirements Attachment C .I 

§270.14(b)(4) §264.14(a-c) Security procedures and equipment Part 2.6 .I 
§270.14(b)(5) §264.15(a-d) General inspection requirements Attachment E .I 

§264.174 Container inspections Attachment E .I 
§270.23(a)(2) §264.602 Miscellaneous units inspections Attachment E .I 
§270.14(b)(6) Request for waiver from NA 

preparedness and prevention 
requirements of Part 264 Subpart C 

§270.14(b)(7) 264 Subpart D Contingency plan requirements Attachment D .I 
§264.51 Contingency plan design and Attachment D 

implementation .I 
§264.52 (a} & (c-f) Contingency plan content Attachment D .I 
§264.53 Contingency plan copies Attachment D .I 
§264.54 Contingency plan amendment Attachment D .I 
§264.55 Emergency coordinator Attachment D .I 
§264.56 Emergency procedures Attachment D .I 

§270.14(b)(8) Description of procsdures, structures Part 2.10 
or equipment for: .I 

§270.14(b)(8) Prevention of hazards in unloading Part 2.10 
(i) operations (e.g., ramps and special 

forklifts} .I 
§270.14(b)(8) Runoff or flood prevention (e.g., Part 2.10 
(ii} berms, trenches, and dikes) .I 
§270.14(b)(8) Prevention of contamination of water Part 2.10 
(iii} supplies .I 
§270.14(b)(8) Mitigation of effects of equipment Part 2.10 
(iv) failure and power outages .I 
§270.14(b)(8) Prevention of undue exposure of Part 2.10 
(v) personnel (e.g., personal protective 

equipment) .I 
§270.14(b}(8) §264.601 Prevention of releases to the Part 
(vi) atmosphere Part 4 
§270.23(a)(2) Attachment A2 

Attachment N .I 
264 Subpart C Preparedness and Prevention Part 2.10 .I 
§264.31 Design and operation of facility Part 2.10 .I 
§264.32 Required equipment Part 2.10 

Attachment D .I 
§264.33 Testing and maintenance of Attachment E 

equipment .I 
§264.34 Access to communication/alarm Part 2.10 

system .I 
§264.35 Required aisle space Part 2.10 .I 
§264.37 Arrangements v.rith local authorities Attachment 0 .I 

14 

01.558 



Regulatory Regulatory Added or Clarified Information 
Citation(s) Citation( s) 

Section of the 20.4.1.900 NMAC 20.4.1.500 NMAC Description of Requirement 
Permit or Permit Yes No (incorporating 40 (incorporating 40 

Application CFR Part 270) CFR Part 264) 
§270.14(b)(9) §264.17(a-c) Prevention of accidental ignition or Part 2.10 

reaction of ignitable. reactive , or 
incompatible wastes .I 

§270.14(b) Traffic pattern, volume, and controls. Attachment A4 
(1 0) for example: 

Identification of turn lanes 
Identification of traffic/stacking lanes. 
if appropriate 
Description of access road surface 
Description of access road load-
bearing capacity 
identification of traffic controls .I 

§270.14(b) §264.18(a) Seismic standard applicability and Part B, Rev. 6 
(11 )(i) and (ii) requirements Chapter B .I 
§270.14(b) §264.18(b) 1 00-year floodplain standard Part B, Rev. 6 
(11 )(iii-v) Chapter B .I 

§264.18(c) Other location standards Part B, Rev. 6 
Chapter B .I 

§270.14(b) §264.16(a-e) Personnel training program Part 2 
(12) Attachment F .I 
§270.14(b) 264 Subpart G Closure and post-closure plans Attachment G & H 
(13) .I 
§270.14(b)(13) §264.111 Closure performance standard Attachment G .I 
§270.14(b)(13) §264.112(a), (b) Written content of closure plan Attachment G .I 
§270.14(b)(13) §264.112(c) Amendment of closure plan Attachment G .I 
§270.14(b)(13) §264.112(d) Notification of partial and final Attachment G 

closure .I 
§270.14(b)(13) §264.112(e) Removal of wastes and Attachment G 

decontamination/dismantling of 
equipment .I 

§270.14(b)(13) §264.113 Time allowed for closure Attachment G .I 
§270.14(b)(13) §264.114 Disposal/decontamination AttachmentG .I 
§270.14(b)(13) §264.115 Certification of closure Attachment G .I 
§270.14(b)(13) §264.116 Survey plat Attachment G .I 
§270.14(b)(13) §264.117 Post-closure care and use of AttachmentH 

property .I 
§270.14(b)(13) §264.118 Post-closure plan; amendment of Attachment H 

plan .I 
§270.14(b)(13) §264.178 Closure/ Attachment G 

containers ./ 
§270.14(b)(13) §264.601 Environmental performance Attachment G 

standards-Miscellaneous units ./ 
§270.14(b)(13) §264.603 Post-closure care Attachment G ./ 
§270.14(b}(14) §264.119 Post-closure notices Attachment H ./ 
§270.14(b)(15) §264.142 Closure cost estimate NA ./ 

§264.143 Financial assurance NA ./ 
§270.14(b) (16) §264.144 Post-closure cost estimate NA .I 

§264.145 Post-closure care financial NA 
assurance .I 

§270.14(b)(17) §264.147 Liability insurance NA ./ 
§270.14(b)(18) §264.149-150 Proof of financial coverage NA ./ 
§270.14(b)(19)(i), Topographic map requirements Attachment B 
(vi) , (vii) , and (x) Map scale and date Part A 

Map orientation ./ 
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Regulatory Regulatory Added or Clarified Information 
Citatlon(s) Citatlon(s) 

Section of the 20.4.1.900 NMAC 20.4.1 .500 NMAC Description of Requirement 
Permit or Permit Yes No (incorporating 40 (incorporating 40 

CFR Part 270) CFR Part 264) Application 

Legal boundaries 
Buildings 
Treatment, storage, and disposal 
operations 
Run-on/run-off control systems 
Fire control facilit ies 

§270.14(b)(19)(ii) §264.18(b) 1 00-year floodplain Attachment B 
Part A 

.t 
§270.14(b)(19)(iii) Surface waters Attachment B 

Part A 
.t 

§270.14(b)(19)(iv) Surrounding Land use Attachment B 
Part A 

.t 
§270.14(b)(19)(v) Wind rose Attachment B 

Part A 
.t 

§270.14(b)(19)(viii) §264.14(b) Access controls Attachment B 
Part A 

.t 
§270.14(b)(19)(ix) Injection and withdrawal wells Attachment B 

Part A 
.t 

§270.14(b)(19)(xi) Drainage on flood control barriers Attachment B 
Part A 

.t 
§270.14(b)(19)(xii) Location of operational units Attachment B 

Part A 
.t 

§270.14(b)(20) Other federal laws Attachment B 
Wild and Scenic Rivers Act Part A 
National Historic Preservation Act 
Endangered Species Act 
Coastal Zone Management Act 
Fish and Wildlife Coordination Act 
Executive Orders .t 

§270.15 §264 Subpart I Containers Attachment A 1 
Part 3 Section 
3.3.1 .8. .t 

§264.171 Condition of containers Attachment A 1 .t 
§264.172 Compatibility of waste v.rilh Attachment A 1 

containers .t 
§264.173 Management of containers Attachment A 1 .t 
§264.174 Inspections Attachment E 

Attachment A 1 .t 
§270.15(a) §264.175 Containment systems Attachment A 1 .t 

§264.176 Special requirements for ignitable or Part 2 
§270.15(c) reactive waste .t 
§270 .. 15(d) §264.177 Special requirements for Part 2 

incompatible wastes .t 
§264.178 Closure Attachment G .t 

§270.15(e) §264.179 Air emission standards Part 4 
Attachment N .t 

§270.23 264 Subpart X Miscellaneous units Attachment A2 .t 
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Regulatory Regulatory Added or Clarified lnfonnation 
Citation(s) Citation(s) 

Section of the 20.4.1.900 NMAC 20.4.1 .500 NMAC Description of Requirement 
(incorporating 40 (incorporating 40 Permit or Penn it Yes No 

CFR Part 270) CFR Part 264) Application 

§270.23(a) §264.601 Detailed unit description Permit Part 4, 
Section 4.3.1.8. 
Table4.1.1 
Attachment A2 .I 

§270.23(b) §264.601 Hydrologic, geologic , and Part 5 
meteorologic assessments Attachment L .I 

§270.23(c) §264.601 Potential exposure pathways Part 4 
Attachment A2 
Attachment N .I 

§270.23(d) Demonstration of treatment NA 
effectiveness .I 

§264.602 Monitoring, analysis, inspection, Part 2 
response, reporting, and corrective Part 4 
action Part 5 

Attachment A2 
Attachment N .I 

§264.603 Post-closure care Attachment H 
Attachment H 1 .I 

264 Subpart E Manifest system, record keeping, Part 2 
and reporting Attachment C .I 
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Table of Changes 

Affected Permit Section Explanation of Change Page Number 

Permit Part 3, Section 3.3.1.8. Add "3.3.1.8. Shielded Container B-3 
Each shielded container contains a 30-gallon inner 
container with gross internal volume of 4.0 fe (0.11 
m\ Shielded containers contain RH TRU mixed 
waste , but the shielding will allow it to be managed and 
stored as CH TRU mixed waste . For the purpose of 
this Permit, shielded containers will be managed, 
stored, and disposed as CH TRU mixed waste, but will 
be counted towards the volume limits associated with 
RH TRU mixed waste . Shielded containers may be 
overpacked into a standard waste box or ten drum 
overpack. 

Permit Part 4, Table 4.1.1. Remove "container equivalent" column since the RH B-4 
TRU mixed waste may now be disposed at the WIPP 

facility in containers other than canisters . 

Permit Part 4, Section 4.3.1.8 Add Section "4.3.1.8 Shielded Container" and "Shielded B-5 
containers are configured as a three-pack." 

Add "shielded containers, which are received in 
HalfPACTs," 

Add "Shielded Container 
Remote-Handled TRU mixed waste received at the 
WIPP facility in shielded containers will be arranged as 
three-packs. A summary description of the shielded 
container is provided below. The shielded container 
meets the requirements for DOT specification 7 A (Figure 

Permit Attachment A 1, A1-37). 

Section A 1-1 b(2) Shielded containers consist of a 30-gallon inner B-6 

container with a gross internal volume of 4.0 te (0.11 
m3). One or more filter vents will be installed in the 
shielded container lid to prevent the escape of 
radioactive particulates and to prevent internal 
pressurization. The shielded container is constructed 
with approximately one inch of lead shielding on the 
sides and approximately three inches of steel on the top 
and bottom of the container and will be used to emplace 
RH TRU mixed waste. The shielding will allow it to be 
managed and stored as CH TRU mixed waste." 

Permit Attachment A 1 , Add "that is not in a shielded container" B-6 

Section A1-1d(3) Add "Remote-Handled TRU mixed waste received in 
shielded containers will be managed and stored as CH 
TRU mixed waste." 

Permit Attachment A 1, Add "A1-1d(4) Handling Waste in Shielded Containers B-6,8-7 

Section A1 -1d(4) Remote-Handled TRU mixed waste received at the 
WIPP facility in shielded containers will be managed, 
stored, and emplaced as CH TRU mixed waste using the 
CH TRU mixed waste handling equipment described in 
this Permit. Shielded containers with RH TRU mixed 
waste will arrive by tractor-trailer at the WIPP facility in 
sealed HalfPACTs, at which time they will undergo 
security and radiological checks and shipping 
documentation reviews. Consistent with the handling of 
HalfPACT shipping packages in Section A1-1d(2), a 
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Affected Permit Section Explanation of Change Page Number 

forklift will remove the HalfPACT and transport it into the 
WHB and place the HalfPACT at either one of the two 
TRUDOCKs in the TRUDOCK Storage Area of the WHB 
Unit. 

An external survey of the HalfPACT inner vessel will be 
performed as the outer containment vessel lid is 
removed . The inner vessel lid or closure lid will be lifted 
under the VHS, and the contents will be surveyed during 
and after this process is complete. A description of the 
VHS and criteria that are applied if radiological 
contamination is detected are discussed in Section A1-
1d(2). 

Shielded containers will be received as three-pack 
assemblies in HalfPACTs. An overhead bridge crane will 
be used to remove the contents of the shielded container 
assembly and place them on a facility pallet. The 
containers will be visually inspected for physical damage 
(severe rusting, apparent structural defects, signs of 
pressurization, etc.) and leakage to ensure they are in 
good condition prior to storage. Waste containers will 
also be checked for external surface contamination. If a 
primary waste container is not in good condition , the 
Permittees will overpack the container, repair/patch the 
container in accordance with 49 CFR §173 and §178 
(e.g., 49 CFR §173.28), or return the container to the 
generator. 

Once the shielded container assembly is on the facility 
pallet, the TRU mixed waste container identification 
numbers will be verified against the Uniform Hazardous 
Waste Manifest and the WWIS. Inconsistencies will be 
resolved as discussed in Section A1-1d(2) . Up to two 
three-pack assemblies of shielded containers will be 
placed on a facility pallet. The use of facility pallets will 
elevate the waste at least 6 in. (15 em) from the floor 
surface. Pallets of waste will then be relocated to the CH 
Bay Storage Area of the WH8 Unit for normal storage or 
wilt be transported to the conveyance loading room as 
described in Section A1-1d(2)." 

Permit Attachment A 1 , Revise Table A1-2 to add "Shielded container" and a 8-8 
Table A1-2 "Three pack of shielded containers" to the table with 

those weights being "2,260 lbs.· and "7,000 lbs." 
respectively. 

Permit Attachment A 1, Add "Figure A1-37 Typical Shielded Container" 8-9 
Figure A1-37 

Permit Attachment A2, Add "two 3-packs of shielded containers" B-10 

Section A2-2a( 1) Delete "or'' 

Permit Attachment A2, Add "and shielded containers" 8-10 
Section A2-2b Delete "(e.g., TRUPACT lis or HalfPACTs)," 

Add "one 3-pack of shielded containers," 

Add "or shielded containers" 

Permit Attachment A2, Revise Table A2-1 to add "Shielded container" and a 8-11 
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Affected Permit Section Explanation of Change Page Number 

Table A2-1 "Three-pack of shielded containers" to the table with 
those weights being "2,260 lbs." and "7,000 lbs." 
respectively. 

Permit Attachment A4, Add "one shielded container 3-pack," 8-12 
Section A4-3 Add "two shielded container 3-packs," 

Permit Attachment C 1, Add "and shielded containers" 8 -13 
Section C1-1a 

Permit Attachment C 1, Add "and shielded containers" 8-13,8-14 

Section C1-1a(1) Delete "and" 

Add", and shielded containers" 

Permit Attachment C 1, Add "and shielded containers" 8-15,8-16 
Table C1-8 

Add "and shielded containers" to footnote 
a 

Permit Attachment D, Add "Remote-Handled TRU mixed waste may arrive in 8-17 
Section D-1 d shielded containers with an internal capacity of 4.0 ft3 

(0.11 m\ Shielded containers will be arranged as three-
packs." 

Permit Attachment D, Add "3-pack of shielded containers," 8 -17 
Section D-1e(1) Delete "or" 

Permit Attachment D, Add "that is not managed in shielded containers" 8-17 
Section D-4d(1) 

Permit Attachment D, Add "that are managed as" and delete "of 8-17 
Section D-4d(6) 8 -18 

Permit Attachment E, Delete "CH TRU mixed" 8-19 
Section E-1b(1) Add "that will be managed and stored as CH TRU mixed 

waste" 

Add "," and delete "or" 

Add "or shielded containers as (3)-packs" 

Add "off-site waste that will be managed and stored as" 

Add "Off-site waste that will be managed and stored as" 

Delete "handled" 

Add "managed" 

Permit Attachment G3, Add "TRU mixed waste, including RH TRU mixed waste B-20 
Section G3-4a in shielded containers" 

Permit Attachment H 1, Add "Some RH TRU mixed waste may arrive in shielded 8-21 
Introduction containers as described in Permit Attachment A 1." 
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• 
Proposed Revised Permit Text: 

2 3.3 .I. Acceptable Storage Containers 

3 The Permittees shall use containers that comply with the requirements for U.S. 
4 Department of Transportation shipping container regulations ( 49 CFR § 173 - Shippers -
5 General Requirements for Shipment and Packaging, and 49 CFR ~ 178 - Specifications 
6 for Packaging) for storage ofTRU mixed waste at WIPP. The Permittees are prohibited 
7 fi·om storing TRU mixed waste in any container not specified in Permit Attachment A I, 
a Section A 1-1 b, as set forth below: 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

3.3.1.8. Shielded Container 

Each shielded container contains a 30-gallon inner container with a gross 
internal volume of 4.0 re CO. II m\ Shielded containers contain RH TRU 
mixed waste. but the shielding will allow it to be managed and stored as 
CH TRU mixed waste. For the mu:pose of this Permit. shielded containers 
will be managed. stored. and disposed as CH TRU mixed waste. but will be 
counted towards the volume limits associated with RH TRU mixed waste. 
Shielded containers may be overpacked into a standard waste box or ten 
drum overoack. 
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2 

3 

Table 4. 1.1 -Underground 1-IWDUs 

Maxim~ Container Final Waste 
Description 1 Waste Type Capaci Volume 

Panel1 CHTRU 636,ooote 370,800 ~ 
(18,000 m3

) (10,500 m) 

Panel2 CHTRU 636,000 ~ 635,600 ~ 
(18,000 m) (17,998 m) 

Panel3 CH TRU 662,150 ~ 603,600 ~ 
(18,750 m) (17 ,092 m ) 

Pane14 CHTRU 662,150 ~ 503,500 ~ 
(18,750 m ) (14,258 m ) 

RH TRU 12,570 ~3 400 RH TRU 6,200 ~3 

(356m ) GaRisteFs (176m) 

PanelS CHTRU 662,150 ~ 
(18,750 m) 

RHTRU 15,720 ~3 
§OQ RH TRU 

(445m) GaRisteFs 

Panel6 CHTRU 662,150 ~ 
(18,750 m) 

RHTRU 18,860 ~3 eOO RH TRU 
(534 m ) GaRisteFs 

Panel? CHTRU 662,150 ~ 
(18,750 m ) 

RHTRU 22,950 ~3 730 RH TRY 
(650m) GaRistaFs 

Panel8 CH TRU 662,150 ~ 
(18,750m) 

RHTRU 22,950 te +dO RH TRY 
(650m3

) GaRistaFs 

Total CHTRU 5,244,900 ~3 

(148,500 m) 

RHTRU 93,050~ a&iO RH lRU 
(2,635 m ) CanisteA>O 

1 The area of each panel is approximately 124,150 te (11,533 m2
) . 

2 "Maximum Capacity" is the maximum volume of TRU mixed waste that may be emplaced in each panel. 
The maximum repository capacity of "6.2 million cubic feet of transuranic waste" is specified in the 
WIPP Land Withdrawal Act (Pub. L. 102-579, as amended). 

B-4 

: 01571 



2 
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4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

• 
4.3 . DISPOSAL CONTAINERS 

4.3.1 Acceptable Disposal Containers. 

The Permittees shall use containers that comply with the requirements for U.S. 
Department of Transportation shipping container regulations (49 CFR § 173- Shippers
General Requirements for Shipment and Packaging, and 49 CFR § 178 - Specifications 
for Packaging) for disposal ofTRU mixed waste at WIPP. The Permittees are prohibited 
from di sposing TRU mixed waste in any container not specified in Permit Attachment A I 
(Container Storage), Section A 1- 1 b, as set forth below: 

4 ... :u.s. .. Shielded Container 

SJ1ielded container£...a.J:c. configu.r.ed as a three-pad ... 
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A1 -1b(2) RH TRU Mixed Waste Containers 

2 Remote-Handled (RH) TRU mixed waste containers include RH TRU Canisters, which are 
3 received at WIPP loaded singly in an RH-TRU 72-8 cask, shielded containers. which are 
4 received in HalfPACTs. and 55-gallon drums, which are received in a CNS 10-1608 cask. 

5 

6 

7 

8 Shielded Container 
9 

10 Remote-Handled TRU mixed waste received at the WIPP facility in shielded containers will be 
11 arranged as thrEfe-packs. A summarv description of the shielded container is provided below, 
12 The shielded container meets the requirements for DOT specification 7A (figure A1-37) . 
13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Shieldeg containers consist of a 30-gallon inner container with a gross internal volume of 4,0 te 
CO. 11 m ). One or more filter vents will be installed in the shielded container lid to prevent the 
escape of radioactive particulates and to prevent internal pressurization. The shielded container 
is constructed with approximately one inch of lead shielding on the sides and approximately 
three inches of steel on the top and bottom of the container and will be used to emplace RH 
TRU mixed waste. The shielding will allow it to be managed and stored as CH TRU mixed 
was1e., 

23 A1-1d(3) RH TRU Mixed Waste Handling 

24 The RH TRU mixed waste that is not in a shielded container will be received in the RH-TRU 72-
25 8 cask or CNS 1 0-1608 cask loaded on a trailer, as illustrated in process flow diagrams in 
26 Figures A1-26 and A1-27, respectively. These are shown schematically in Figures A1-28 and 
27 A1-29. Remote-Handled TRU mixed waste received in shielded containers will be managed 
28 and stored as CH TRU mixed waste. Upon arrival at the gate, external radiological surveys, 
29 security checks, shipping documentation reviews are performed and the Uniform Hazardous 
3o Waste Manifest is signed. The generator's copy of the Uniform Hazardous Waste Manifest is 
31 returned to the generator. Should the results of the contamination survey exceed acceptable 
32 levels, the shipping cask and transport trailer remain outside the WH8 in the Parking Area Unit, 
33 and the appropriate radiological boundaries (i.e., ropes, placards) are erected around the 
34 shipping cask and transport trailer. A determination will be made whether to return the cask to 
35 the originating site or to decontaminate the cask. 

36 

37 

38 A1-1d(4} Handling Waste in Shielded Containers • 
39 

40 Remote-Handled TRU mixed waste received at the WIPP facility in shielded containers will be 
41 managed. stored. and emplaced as CH TRU mixed waste using the CH TRU mixed waste 
42 handling equipment described in this Permit. Shielded containers with RH TRU mixed waste 
43 will arrive by tractor-trailer at the WIPP facility in sealed HalfPACTs. at which time they will 
44 undergo security and radiological checks and shipping documentation reviews. Consistent with 
45 the handling of HalfPACT shipping packages in Section A1-1d(2). a forklift will remove the 
46 HalfPACT and transport it into the WH8 and place the HalfPACT at either one of the two 
47 TRUDOCKs in the TRUDOCK Storage Area of the WH8 Unit. 
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• 
2 An external survey of the HalfPACT inner vessel will be performed as the outer containment 
3 vessel lid is removed. The inner vessel lid or closure lid will be lifted under the VHS. and the 
4 contents will be surveyed during and after this process is complete. A description of the VHS 
5 and criteria that are applied if radiological contamination is detected are discussed in Section 
6 81:1d.(21 
7 

8 Shielded containers will be received as three-pack assemblies in HalfPACTs. An overhead 
9 bridge crane will be used to remove the contents of the shielded container assembly and place 

10 them on a facility pallet. The containers will be visually inspected for physical damage (severe 
11 rusting. apparent structural defects. signs of pressurization. etc.) and leakage to ensure they are 
12 in good condition prior to storage. Waste containers will also be checked for external surface 
13 contamination. If a primarv waste container is not in good condition. the Permittees will 
14 overpack the container. repair/patch the container in accordance with 49 CFR §173 and §178 
15 (e.g .. 49 CFR §173.28) . or return the container to the generator. 
16 

17 Once the shielded container assembly is on the facility pallet. the TRU mixed waste container 
18 identification numbers will be verified against the Uniform Hazardous Waste Manifest and the 
19 WWIS. Inconsistencies will be resolved as discussed in Section A1-1d(2). Up to two three-pack 
20 assemblies of shielded containers will be placed on a facilitv pallet. The use of facilitv pallets will 
21 elevate the waste at least 6 in. (15 em) from the floor surface. Pallets of waste will then be 
22 relocated to the CH Bay Storage Area of the WHB Unit for normal storage or will be transported 
23 to the conveyance loading room as described in Section A1-1d(2). 
24 

25 

26 
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3 

4 

5 

Table /\1 -2 
Waste Handlin g Equipm e nt Ca pacit ies 

CAPACITIES FOR EQUIPMENT 

CH Bay overhead bridge crane 12,000 lbs. 

Surface forkl ifts 26,000 lbs. (CH Bay forklift) 

70,000 lbs. (TRUPACT-111 
Handler forklift) 

Facility Pallet 25,000 lbs. 

Adjustable center-of-gravity lift fixture 10,000 lbs. 

Facility Transfer Vehicle 30,000 lbs. 

Yard Transfer Vehicle 60,000 lbs. 

MAXIMUM GROSS WEIGHTS OF CONTAINERS 

Seven-pack of 55-gallon drums 7,000 lbs. 

Four-pack of 85-gallon drums 4,500 lbs. 

Three-pack of 1 00-gallon drums 3,000 lbs. 

Ten-drum overpack 6,700 lbs. 

Standard waste box 4,000 lbs. 

Standard large box 2 10,500 lbs. 

Sbielded cootaioer 2 260 lbs 

Three-~,:~ac~ oi..s.ble.Lded cootaioers Z QQQ lbs 

MAXIMUM NET EMPTY WEIGHTS OF EQUIPMENT 

TRUPACT-11 13,140 lbs. 

HalfPACT 10,500 lbs . 

TRUPACT-111 43,600 lbs. 

Adjustable center of gravity lift fixture 2,500 lbs. 

Facility pallet 4,120 lbs. 
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CONTENTS 
(30-GAL CONTAINER 

NOT SHOWN) 

BODY 

Figure A1-37 
Typical Shielded Container 
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2 

3 

A2-2a(1) 

4 Facility Pallets 

CH TRU Mixed Waste Handling Equipment 

5 The facility pallet is a fabricated steel unit designed to support 7 -packs, 3-packs, or 4-packs of 
6 drums, standard waste boxes (SWBs), ten-drum overpacks (TOOPs) , or a standard large box 2 
7 (SLB2) , and has a rated load of 25,000 pounds (lbs.) (11 ,430 kilograms (kg)). The facility pallet 
8 will accommodate up to four 7-packs, four 3-packs, two 3-packs of shielded containers. Gf four 
9 4-packs of drums, four SWBs (in two stacks of two units) , two TOOPs, or one SLB2. Loads are 

10 secured to the facility pallet during transport to the emplacement area. Facility pallets are shown 
11 in Figure A2-3. Fork pockets in the side of the pallet allow the facility pallet to be lifted and 
12 transferred by forklift to prevent direct contact between TRU mixed waste containers and forklift 
13 tines. This arrangement reduces the potential for puncture accidents. WIPP facility operational 
14 documents define the operational load of the facility pallet to ensure that the rated load of a 
15 facility pallet is not exceeded. 

16 

17 A2-2b Geologic Repository Process Description 

18 

19 CH TRU Mixed Waste Emplacement 

20 CH TRU mixed waste containers am!_ shielded containers will arrive by tractor-trailer at the 
21 WIPP facility in sealed shipping containers (e.g., TRUPACT lis or HalfPACTs) , at which time 
22 they will undergo security and radiological checks and shipping documentation reviews. The 
23 trailers carrying the shipping containers will be stored temporarily at the Parking Area Container 
24 Storage Unit (Parking Area Unit). A forklift will remove the Contact Handled Packages from the 
25 transport trailers and a forklift or Yard Transfer Vehicle will transport them into the Waste 
26 Handling Building Container Storage Unit for unloading of the waste containers. Each 
27 TRUPACT-11 may hold up to two 7-packs, two 4-packs, two 3-packs, two SWBs, or one TDOP. 
28 Each HalfPACT may hold up to seven 55-gal (208 L) drums, one SWB, ~-pack of shielded 
29 containers. or four 85-gal (322 L) drums. Each TRUPACT-111 will hold one SLB2. An overhead 
30 bridge crane or Facility Transfer Vehicle with transfer table will be used to remove the waste 
31 containers from the Contact Handled Packaging and place them on a facility or containment 
32 pallet. Each facility pallet has two recessed pockets to accommodate two sets of 7 -packs, two 
33 sets of 3-packs, two sets of 4-packs, two SWBs stacked two-high, two TOOPs, or one SLB2. 
34 Each stack of waste containers will be secured prior to transport underground (see Figure A2-
35 3). A forkl ift or the facility transfer vehicle will transport the loaded facility pallet to the 
36 conveyance loading room adjacent to the Waste Shaft. The facility transfer vehicle will be driven 
37 onto the waste shaft conveyance deck, where the loaded facility pallet will be transferred to the 
38 waste shaft conveyance, and the facility transfer vehicle will be backed off. Containers of CH 
39 TRU mixed waste (55-gal (208 L) drums, SWBs, 85-gal (322 L) drums, 100-gal (379 L) drums, 
40 and TOOPs) or shielded containers can be handled individually, if needed, using the forklift and 
41 lifting attachments (i.e., drum handlers, parrot beaks). 

42 
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4 
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6 

Table A2-1 
CH TRU Mixed Waste Handling Equipment Capacities 

Capacities for Equipment 

Facility Pallet 25,000 lbs. 

Facility Transfer Vehicle 26,000 lbs. 

Underground transporter 28,000 lbs. 

Underground forklift 12,000 lbs. 

Maximum Gross Weights of Containers 

Seven-pack of 55-gallon drums 7,000 lbs. 

Four-pack of 85-gallon drums 4,500 lbs. 

Three-pack of 100-gallon drums 3,000 lbs. 

Ten-drum overpack 6,700 lbs. 

Standard waste box 4,000 lbs. 

Standard large box 2 10,500 lbs. 

Sbielded cootaioe[ 2 26Q lbs 

Ib.re.e.:Qack of sbielded cootaioe[S Z QQQ lbs 

Maximum Net Empty Weights of Equipment 

TRUPACT-11 13,140 lbs. 

HalfPACT 10,500 lbs. 

TRUPACT-111 43,600 lbs. 

Facility pallet 4,120 lbs. 
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1 A4-3 Waste Handling Building Traffic 
2 

3 

4 The TRUPACT-11 may hold up to two 55-gallon drum seven-packs, two 85-gallon drum four-
s packs, two 100-gallon drum three-packs, two standard waste boxes (SWB) , or one ten-drum 
6 overpack (TDOP). A HalfPACT may hold seven 55-gallon drums, one SWB, one shielded 
7 container 3-pack. or four 85-gallon drums. The TRUPACT-111 holds a single SLB2. A six-ton 
8 overhead bridge crane or Facility Transfer Vehicle with a transfer table will be used to remove 
9 the contents of the Contact Handled Package. Waste containers will be surveyed for radioactive 

10 contamination and decontaminated or returned to the Contact Handled Package as necessary. 

11 Each facility pallet will accommodate four 55-gallon drum seven-packs, four SWBs, four 85-
12 gallon drum four-packs, four 100-gallon drum three-packs, two shielded container 3-packs. two 
13 TOOPs, or an SLB2. Waste containers will be secured to the facility pallet prior to transfer. A 
14 forklift or facility transfer vehicle will transport the loaded facility pallet the air lock at the Waste 
1s Shaft (Figures A4-3, A4-3a, and A4-3b). The facility transfer vehicle will be driven onto the 
16 waste shaft conveyance deck, where the loaded facility pallet will be transferred to the waste 
17 shaft conveyance and downloaded for emplacement. 

18 

19 
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C1 -1a Method Requirements 

2 

3 For those waste streams without an acceptable knowledge (AK) Sufficiency Determination 
4 approved by the U.S. Department of Energy (DOE), containers shall be randomly selected from 
5 waste streams designated as summary category S5000 (Debris waste) and shall be categorized 
6 under one of the sampling scenarios shown in Table C 1-5 and depicted in Figure C 1-1 . If the 
7 container is categorized under Scenario 1, the applicable drum age criteria (DAC) from Table 
8 C1 -6 must be met prior to headspace gas sampling . If the container is categorized under 
9 Scenario 2, the applicable Scenario 1 DAC from Table C1-6 must be met prior to venting the 

10 container and then the applicable Scenario 2 DAC from Table C1 -7 must be met after venting 
11 the container. The DAC for Scenario 2 containers that contain filters or rigid liner vent holes 
12 other than those listed in Table C1-7 shall be determined using footnotes "a" and "b" in Table 
13 C1 -7. Containers that have not met the Scenario 1 DAC at the time of venting must be 
14 categorized under Scenario 3. Containers categorized under Scenario 3 must be placed into 
15 one of the Packaging Configuration Groups listed in Table C1-8. If a specific packaging 
16 configuration cannot be determined based on the data collected during packaging and/or 
17 repackaging (Attachment C, Section C-3d(1)), a conservative default Packaging Configuration 
18 Group of 3 for 55-gallon drums and shielded containers , 6 for Standard Waste Boxes (SWBs) 
19 ten-drum overpacks (TOOPs), and standard larged box 2s (SLB2s), and 8 for 85-gallon and 
20 1 00-gallon drums must be assigned, provided the drums do not contain pipe component 
21 packaging. If a container is designated as Packaging Configuration Group 4 (i.e., a pipe 
22 component) , the headspace gas sample must be taken from the pipe component headspace. 
23 Drums, TOOPs, SLB2s, or SWBs that contain compacted 55-gallon drums containing a rigid 
24 liner may not be disposed of under any packaging configuration unless headspace gas 
25 sampling was performed before compaction in accordance with this waste analysis plan (WAP). 
26 The DAC for Scenario 3 containers that contain rigid liner vent holes that are undocumented 
27 during packaging, repackaging , and/or venting (Section C1-1a[4][ii]) shall be determined using 
28 the default conditions in footnote "b" in Table C1-9.The DAC for Scenario 3 containers that 
29 contain filters that are either undocumented or are other than those listed in Table C1-9 shall be 
30 determined using footnote 'a' in Table C1-9. Each of the Scenario 3 containers shall be sampled 
31 for headspace gas after waiting the DAC in Table C1-9 based on its packaging configuration 
32 (note: Packaging Configuration Groups 4, 5, 6, 7, and 8 are not summary category group 
33 dependent, and 85-gallon drum, 100-gallon drum, SWB, TDOP, and SLB2 requirements apply 
34 when the 85-gallon drum, 100-gallon drum, SWB, TDOP, or SLB2 is used for the direct loading 
35 of waste). 

36 C1 -1a{1) General Requirements 

37 

38 For all retrievably stored waste containers, the rigid liner vent hole diameter must be assumed 
39 to be 0.3 inches unless a different size is documented during drum venting or repackaging . For 
40 all retrievably stored waste containers, the filter hydrogen diffusivity must be assumed to be the 
41 most restrictive unless container-specific information clearly identifies a filter model and/or 
42 diffusivity characteristic that is less restrictive . .For all retrievably stored waste containers that 
43 have not been repackaged, acceptable knowledge shall not be used to justify any packaging 
44 configuration less conservative than the default (i.e. , Packaging Configuration Group 3 for 55-
45 gallon drums and shielded containers , 6 for SWBs TOOPs, and SLB2s, and 8 for 85-galfon and 
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• 
1 00-gallon drums). For information reporting purposes listed above, sites may report the default 

2 packaging configuration for retrievably stored waste without further verification. 

3 

4 

s Drum age criteria apply only to 55-gallon drums, 85-gallon drums, 1 00-gallon drums, SWBs, 
6 TOOPs, af\4 SLB2s. and shielded containers . Drum age criteria for all other container types 
7 must be established through permit modification prior to performing headspace gas sampling. 

8 

9 
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2 

3 

4 

Table C1-8 
Scenario 3 Packaging Configuration Groups 

Packaging Configuration Group Covered 55000 Packaging. Configuration Groups 

Packaging Configuration Group 1, 55-gal drums a • No layers of confinement, filtered inner lid b 

• No inner bags, no liner bags (bounding case) 

Packaging Configuration Group 2, 55-gal drums a • 1 inner bag 

• 1 filtered inner bag 

• 1 liner bag 

• 1 filtered liner bag 

• 1 inner bag, 1 liner bag 

• 1 filtered inner bag, 1 filtered liner bag 

• 2 inner bags 

• 2 filtered inner bags 

• 2 inner bags, 1 liner bag 

• 2 filtered inner bags, 1 filtered liner bag 

• 3innerbags 

• 3 filtered inner bags 

• 3 filtered inner bags, 1 filtered liner bag 

• 3 inner baqs, 1 liner ba_gj_boundiQg_ cas~ 

Packaging Configuration Group 3, 55-gal drums and • 21iner bags 
~a 

• 2 filtered liner bags 

• 1 inner bag, 2 liner bags 

• 1 filtered inner bag, 2 filtered liner bags 

• 2 inner bags, 2 liner bags 

• 2 filtered inner bags, 2 filtered liner bags 

• 3 filtered inner bags, 2 filtered liner bags 

• 4innerbags 

• 3 inner bags, 2 liner bags 

• 4 inner baqs, 21iner bags (bounding case) 

Packaging Configuration Group 4, pipe components • No layers of confinement inside a pipe component 

• 1 filtered inner bag, 1 filtered metal can inside a 
pipe component 

• 2 inner bags inside a pipe component 

• 2 filtered inner bags inside a pipe component 

• 2 filtered inner bags, 1 filtered metal can inside a 
pipe component 

• 2 inner bags, 1 filtered metal can inside a pipe 
comQonent_{_boundiQg_ casEU_ 

Packaging Configuration Group 5, Standard Waste Box, • No layers of confinement 
Ten-Drum Overpack, or Standard Large Box 2 a • 1 SWB liner bag (bounding case) 
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• 
Packaging Configuration Group Covered 85000 Packaging Configuration Groups 

Packaging Configuration Group 6, Standard Waste Box, • any combination of inner and/or liner bags that is 
Ten-Drum Overpack, or Standard Large Box 2 • less than or equal to 6 

• 5 inner bags, 1 SWB liner bag {bounding case) 

Packaging Configuration Group 7, 85-gal. drums and • No inner bags, no liner bags, no rigid liner, filtered 
1 00-gal. drums a inner lid {bounding case) 0 

• No inner bags, no liner bags, no rigid liner 

Packaging Configuration Group 8, 85-gal . drums and 
1 00-gal. drums a 

• 4 inner bags and 2 liner bags, no rigid liner, filtered 
inner lid {bounding case) b 

If a specific Packaging Configuration Groups cannot be determined based on the data collected during packaging and/or 
repackaging . a conservative default Packaging Configuration Group of 3 for 55-gallon drums and shielded containers . 6 for 
SWBs. TOOPs, and SLB2s, and 8 for 85-gallon and 100-gallon drums must be assigned provided the drums do not contain 
pipe component packaging. If pipe components are present as packaging in the drums. the pipe components must be 
sampled following the requirements for Packaging Configuration Group 4 . 

A "filtered inner lid" is the inner lid on a double lid drum that contains a filter. 

Definitions: 

Liner Bags: One or more optional plastic bags that are used to control radiological contamination. Liner bags for drums have 
a thickness of approximately 11 mils. Liner bags are typically similar in size to the container. SWB liner bags have a 
thickness of approximately 14 mils. TOOPs and SLB2s use SWB liner bags. 

Inner Bags: One or more optional plastic bags that are used to control radiological contamination. Inner bags have a 
thickness of approximately 5 mils and are typically smaller than liner bags. 

8-16 
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D-1 d Description of Containers 

2 

3 Remote-Handled TRU mixed waste may arrive in shielded containers with an internal capacity 
4 of 4.0 fe (0.11 m\ Shielded containers will be arranged as three--packs. 
5 

6 

7 

8 D-1e(1) CH Bay Operations 

9 Once unloaded from the Contact-Handled Package, CH TRU mixed waste containers (3-pack of 
10 shielded containers. 7-packs of 55-gal drums, 3-packs of 100-gal drums, 4-packs of 85-gal 
11 drums, SWBs, TOOPs, or one SLB2) are placed on the facility pallet. The waste containers are 
12 stacked on the facility pallets (one- or two-high, depending on weight considerations) . The use 
13 of facility pallets will elevate the waste at least 6 inches (in.) (15 centimeters [em]) from the floor 
14 surface. Pallets of waste will then be stored in the CH bay. This storage area will be clearly 
15 marked to indicate the lateral limits of the storage area. This storage area will have a maximum 
16 capacity of thirteen facility pallets of waste during normal operations. These pallets will typically 
17 be in the CH Bay storage area for a period of up to five days. 

18 

19 D-4d(1) All Emergencies 

20 

21 For RH TRU mixed waste that is not managed in shielded containers , the detection of 
22 contamination on or damage to a RH TRU mixed waste canister or a facility canister may occur 
23 outside the Hot Cell during cask to cask transfer of the canister or during loading of the Shielded 
24 Insert in the Transfer Cell. When such contamination or damage is found, the Permittees have 
25 the option to decontaminate or return the canister to the generator/storage site or another site 
26 for remediation . In the case of a damaged facility canister, the Shielded Insert may be used as 
27 an overpack to facilitate further management. Contamination may also be detected within the 
28 Hot Cell during the unloading of the CNS 1 0-160B shipping cask. In this case, the Permittees 
29 may decontaminate the 55-gallon drums or return them to the generator/storage site or another 
30 site for remediation . Spills or releases that occur within the RH Complex or the underground as 
31 the result of RH TRU mixed waste handling will be mitigated by using appropriate measures 
32 which may include the items above. 

33 

34 D-4d(6) Control of Spills or Leaking or Punctured Containers of CH and RH TRU Mixed Waste 
35 

36 

37 

38 CH TRU Mixed Waste 

39 Prior to the re-entry following an event involving containers that are managed as ef CH TRU 
40 mixed waste, a Radiological Work Permit (RWP) is written for personnel to enter with protective 
4 1 clothing to assess the conditions, take surveys and samples, and mitigate problems that could 
42 compound the hazards in the area (cover up spilled material with plastic material sheeting and 
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1 or any approved fixatives such as polyvinyl alcohol (PVA) or paint, place equipment in a safe 
2 configuration, etc.). During the re-entry phase, smears and air sample filters are taken and 
3 counted. This information is used by cognizant managers, RC personnel, and As Low As 
4 Reasonably Achievable (ALARA) Committee representatives to determine an appropriate 
s course of action to recover the area. A plan to decontaminate and recover affected areas and 
6 equipment will be approved with a separate RWP written to establish the radiological controls 
7 required for the recovery. 

8 
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E-1b(1) Container Inspection 

2 

3 Containers are used to manage TRU mixed waste at the WIPP facility. These containers are 
4 described in Permit Part 3. Off-site CH TRU mixed waste that will be managed and stored as 
s CH TRU mixed waste will arrive in 55-gallon drums arranged as seven (7)-packs, in Ten Drum 
6 Overpacks (TDOP), in 85-gallon drums arranged as four (4) packs, in 100-gallon drums 
7 arranged as three (3) packs, in standard waste boxes (SWB>.t GF in standard large box 2s 
8 (SLB2s) or shielded containers as (3)-packs. The waste containers will be visually inspected to 
9 ensure that the waste containers are in good condition and that there are no signs that a release 

10 has occurred. This visual inspection shall not include the center drums of 7-packs and waste 
11 containers positioned such that visual observation is precluded due to the arrangement of waste 
12 assemblies on the facility pallets. If CH TRU mixed waste handling operations should stop for 
13 any reason with containerslocated on the TRUPACT- 11 Unloading Dock (TRUDOCK storage 
14 area of the WHB Unit) or in room 108 while still in the Contact-Handled Packages, primary 
15 waste container inspections could not be accomplished until the containers of waste are 
16 removed from the shipping containers. 

17 As described in Permit Attachment A 1, Section A 1-1 d(3), off-site waste that will be managed 
18 and stored as RH TRU mixed waste will arrive in containers inside Nuclear Regulatory 
19 Commission (NRC)-certified casks designed to provide shielding and facilitate safe handling. 
20 Canisters, will be loaded singly into an RH-TRU 72-B cask. Drums will be loaded into a CNS 10-
21 160B cask . The cask will be visually inspected upon arrival. Because RH TRU mixed waste is 
22 stored in the Parking Area Unit in sealed casks, there are no additional requirements for 
23 engineered secondary containment systems. Following removal of the canisters and drums, the 
24 interior of the cask will be inspected and surveyed for evidence of contamination that may have 
25 occurred during transport. 

26 Off-site waste that will be managed and stored as RH TRU mixed waste is handled managed 
27 and stored in the RH Complex of the WHB. The RH Complex includes the following : RH Bay, 
28 the Cask Unloading Room , the Hot Cell , the Transfer Cell, and the Facility Cask Loading Room. 
29 As RH TRU mixed waste is held in canisters within a canister rack the physical inspection of the 
30 drum or canister is not possible. Inspections of RH TRU mixed waste in these areas occurs 
31 remotely via closed-circuit cameras a minimum of once weekly when stored waste is present. 
32 Because RH TRU mixed waste is in sealed casks, there are no additional requirements for 
33 engineered secondary containment systems. However, the floors in the RH Complex (including 
34 the RH Bay, Facility Cask Loading Room and Cask Unloading Room) are coated concrete and 
35 during normal operations (i.e., when waste is present) , the floor of the RH Complex is inspected 
36 visually or by using close-circuit cameras on a weekly basis to verify that it is in good condition 
37 and free of visible cracks and gaps. 

38 
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G3-4a TRU Mixed Waste Processing 

2 Tables G3-2 and G3-3 specify the various steps in the process of receiving and disposing 
3 containers of CH TRU mixed waste. including RH TRU mixed waste in shielded containers and 
4 RH TRU mixed waste, respectively, where radiological surveys will be performed by the 
5 Permittees. WIPP Procedure WP 12-HP1100 provides the detailed description of methods and 
6 equipment used when performing surface contamination surveys, dose rate surveys, and large 
7 area wipes. 

8 
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ATTACHMENT H1 

2 ACTIVE INSTITUTIONAL CONTROLS DURING POST -CLOSURE 

3 Introduction 

4 

5 Upon receipt of the necessary certifications and permits from the EPA and the New Mexico 
6 Environment Department, the Permittees will begin disposal of contact-handled (CH) and 
7 remote-handled (RH) TRU and TRU mixed waste in the WIPP. This waste emplacement and 
8 disposal phase will continue until the regulated capacity of the repository of 6,200,000 cubic feet 
9 (175,588 cubic meters) ofTRU and TRU mixed waste has been reached, and as long as the 

10 Permittees comply with the requirements of the Permit. For the purposes of this Permit 
11 Attachment, this time period is assumed to be 25 years. The waste will be shipped from DOE 
12 facilities across the country in specially designed transportation containers certified by the 
13 Nuclear Regulatory Commission. The transportation routes from these facilities to the WIPP 
14 have been predetermined. The CH TRU mixed waste will be packaged in 55-gallon (208-liter), 
15 85-gallon (322-liter), 100-gallon (379-liter) steel drums, standard waste boxes (SWBs) , ten drum 
16 overpacks (TOOPs) , and/or standard large box 2s (SLB2s) . An SWB is a steel container having 
17 a free volume of 66.3 cubic feet (1.88 cubic meters). Figure H1-2 shows the general 
18 arrangement of a seven-pack of drums and an SWB as received in a Contact-Handled 
19 Package. RH TRU mixed waste inside a Remote-Handled Package is contained in one or more 
20 of the allowable containers described in Permit Attachment A 1. Some RH TRU mixed waste 
21 may arrive in shielded containers as described in Permit Attachment A 1, 

22 

23 
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• 
1.0 Background and Purpose 

Containers of transuranic (TRU) waste must meet a minimum age criterion before a volatile 

organic compound (VOC) gas sample collected from the waste container headspace is 

considered representative of the VOCs within the container. The drum age criterion (DAC) is 

the time required after container closure, or after container closure and container venting, before 

a headspace gas sample can be collected. The methodology described in "Determination of 

Drum Age Criteria and Prediction Factors Based on Packaging Configurations' ' (BWXT, 2000) 

is the basis for the packaging-specific DAC values for debris waste (summary category S5000) 

currently approved in the Hazardous Waste Facility Permit for the Waste Isolation Pilot Plant 

("Permit") (NMED, current version). 

The shielded container is a new waste container that has been proposed for disposal at the WIPP. 

The shielded container is a vented carbon steel and lead cylindrical assembly with a removable 

lid. It is approved for the shipment oftransuranic (TRU) waste in the HalfPACT package. Up to 

three (3) shielded containers can be shipped within a HalfPACT package. 

The shielded container is designed to carry one 30-gallon payload drum. A partially exploded 

view of the shielded container, including its 30-gallon payload drum, is provided in Figure 1. In 

addition to the 30-gallon payload drum, the shielded container may contain an optional 30-gallon 

drum handling bag, which is cylindrical in shape with an open top. The bag is made of a coated 

and woven polypropylene fabric with an internal diameter of approximately 20.25 inches and a 

height of 25 inches. The surface area associated with a bag holding the 30-gallon drum is 

approximately l ,590 square inches (1 0,261 square centimeters). The drum handling bag has a 

thickness of approximately 24 mil. The bottom portion of the bag is lined with 8-ounce geo

textile material. An alternative to the 30-gallon drum handling bag is a sling that is open at both 

the top and bottom and is approximately 8-mil thick. Two continuous loops of nylon webbing 

intersect each other at the bottom center of the sling to suppo.rt the bottom of the 30-ga!Jon drum. 

The shielded container and 30-gallon drum must each be installed with a filter vent. Contact

handled TRU (CH-TRU) waste is placed into a vented 30-gallon drum, which is then loaded into 

the shielded container. 

Packaging-specific DAC values were previously determined for a number of packaging 

configurations (BWXT, 2000, Shaw 2003). The DAC for each packaging configuration was 

determined using the computer program VDRUM that solved a series of differential equations 

describing the VOC transport phenomena within the waste container (BWXT, 2000 and 

Connolly et al, 1998). Model input parameters include the physical properties of VOCs, the 

initial concentration profile in the waste container, physical dimensions of each confinement 
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• • 
layer (thickness, surface area, void volume), and the hydrogen diffusion characteristics of tilter 

vents installed on the waste containers (BWXT, 2000 and Connolly et al , 1998). Model 

parameters and assumptions used in determining the DAC values have also been documented 

(Shaw 2003, B W XT, 2000 and Connolly et aL 1998). 

HANDLING 
EYE l3) 

Figure 1 

LID 

Shielded Container 

illER VENT 
ASSEMBLY 

The purpose of this report is to demonstrate that separate DAC values are not required for the 

shielded container or the 30-gallon drum (to allow for headspace sampling of stand-alone 

30-gallon drum before being placed in the shielded container) because the existing 55-gallon 

drum default DAC values under Scenario 3, Packaging Configuration Group 3 (debris waste, 

summary category S5000) serve as reference upper bounds for the shielded container and 

30-gallon drum packaging configurations, and therefore can be conservatively applied to the 

shielded container or 30-gallon drum. The inside volume of an empty shielded container is 

approximately 159 liters (Day, 2008) compared to 208 liters for an empty 55-gallon drum. As 
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• 
the waste will be loaded in a 30-gallon drum, a shielded container packaging configuration (and, 

by definition, the 30-gallon drum configuration) will hold less waste and has less available void 

volume than a typical 55-gallon drum loaded with debris waste. In addition, the shielded 

container packaging configurations will not use a rigid drum liner. Based on sensitivity studies 

(BWXT, 2000) these differences should result in lower DACs for the shielded container, and 

therefore the default 55-gallon drum DACs under Scenario 3, Packaging Configuration Group 3, 

should serve as conservative upper bounds. The next sections demonstrate that the DAC value 

for the shielded container (and the stand-alone 30-gallon drum) is indeed bounded by the existing 

55-gallon drum packaging configuration DAC. 

2.0 Methodology _______________ _ 

All assumptions and parameters used in previous DAC calculations have been documented 

(Shaw 2003 , BWXT, 2000). The VDRUM code was used to determine the DAC for a shielded 

container packaging configuration and 30-gallon drum configuration comparable to that of the 

55-gallon drum. Parameter values specific to the shielded container DAC evaluation are 

discussed below and are listed in the input file included in Appendix A. Additional assumptions 

used in determining the DAC value for the shielded container are presented in this section. 

A conservative inner packaging configuration was selected for the shielded container for this 

analysis. The packaging configuration consists of debris waste packaged in six plastic bags 

(i .e., four inner bags packaged in two liner bags). The optional 30-gallon drum handling bag (if 

used) is completely open at the top and made of a permeable mesh fabric and the sling (if used) 

is open at both the top and bottom. As a conservative measure in the DAC calculation for the 

shielded container packaging configuration, the 30-gallon drum handling bag is modeled by the 

VDRUM code as an additional drum liner bag with a twist-and-tape (closed) closure, which is 

conservative with regard to VOC equilibrium. Selection of this configuration is conservative as 

it will result in a longer DAC than the likely shielded container configuration with fewer bags. 

The bags are placed in a vented 30-gallon drum that is then placed inside a vented shielded 

container. There is no rigid drum liner in this packaging configuration. Both the 30-gallon drum 

and the shielded container are each assumed to be fitted with a filter vent with a hydrogen 

diffusivity characteristic of 1.85E-5 mole/second/mole fraction (molls/mol fraction). This filter 

is commonly used for new packaging configurations. The modeling of the shielded container 

packaging configuration is depicted in Figure 2. The calculated DAC for the shielded container 

configuration, as well as the DAC for the stand-alone 30-gallon drum, will be compared to the 

default Scenario 3, Packaging Configuration Group 3 DAC in Table Cl-9 ofthe Permit (NMED, 

current version) for a 55-gallon drum with 4 inner bags, 2 liner bags, no rigid drum liner and a 

filter hydrogen diffusivity value of 3.7E-6 molls/mol fraction. The size and thickness of the bags 
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VDRUM Model of Shielded Container Packaging Configuration 
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•• 
is assumed to be the same as for the 55-gallon drum. Other parameter values are documented in 

Appendix A. 

VOCs permeate across the inner and liner bags, diffuse out of the 30-gallon drum vent, into the 

shielded container headspace, and finally diffuse out through the shielded container filter vent. 

In this and all previous DAC calculations (Shaw 2003, BWXT, 2000 and Connolly et al, 1998), 

it is conservatively assumed that the VOC concentration within the innermost confinement layer 

is constant due to thermodynamic equilibrium of the gas phase surrounding the VOC

contaminated waste matrix . 

To model this configuration using VDRUM, the hydrogen diffusion value of the 30-gallon drum 

filter vent is expressed as an equivalent surface area of the opening in the lid. If the transport 

rate of a VOC across a filter vent and an opening are set equal to each other (BWXT, 2000), then 

an equivalent opening surface area can be defined in terms of the VOC diffusivity across the 

filter vent: 

where 

o* voc = VOC diffusivity across filter vent, mole s- 1 

Dvoc = VOC diffusivity in air, cm2 s- 1 

Ad = surface area of opening in confinement layer, cm2 

c = gas concentration, mole cm-3 

xd =thickness of confinement layer at opening, em 

/1y = VOC mole fraction difference across confinement layer 

Rearranging Equation (I) yields 
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From Shaw, 2003 the ratio of VOC ditfusivity across a filter vent to that across air is assumed 

equivalent to the ratio of hydrogen across a filter vent to that of hydrogen in air: 

D,~oc · = 
D;1, 

Dmc DH, 
(3) 

where 

o•112 = Hydrogen diffusivity across filter vent, mole s-1 

D112 =Hydrogen ditfusivity in air, cm2 s- 1 

Therefore, the equivalent surface area of an opening in a confinement layer can be expressed in 

terms of hydrogen diffusivity across the filter vent in the confinement layer 

D: x" 
A=·-'

d D 
H C 

l 

The ideal gas law estimates the gas concentration: 

C =palm 
RT 

where 

P atm =pressure, atmosphere (atm) 

T =temperature, Kelvin (K) 

R =gas constant= 82.06 cm3 atm/(g-mole) K 

(4) 

(5) 

Hydrogen diffusivity is estimated using the Fuller, Schettler, and Giddings equation (Shaw, 

2003): 

D = 0.00143Tu 5 

H, 0.5 f.( )1 /3 ( )1 /3 ]2 
PMH

2
,ait• (i.,, H

2 
+ ~,.air 

(6) 
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where 

where 

• 
T = gas temperature, K 

P = pressure, bar 

M112.air = 2 [1/Mm + 1/Mairr' 

Mi = molecular weight of component i, gram (gram-moleY 1 

(l:v)i = atomic diffusion volume of component i 

Mm = 2.016 

Mair = 28.97 

(l:v)i = 6. I 2 

(Lv)i = t 9.7 (BWXT, 2000) 

In the case of hydrogen-air system at T = 298.2 K and P = 1 atmosphere = 1.01325 bar, the 

diffusivity is : 

Assuming an area thickness of 1.0 em, the equivalent surface area for the 30-gallon drum filter 

vent of 1.85 X 1 0-S mol/s/mol fraction diffusivity is the following: 

3.0 Results 

Ad = 1.85x10-
5
(82.06)(298.2) = 0_597 cm2 

0.758 

--------------------------------------------------------

The DAC calculated using an established methodology (BWXT, 2000) for a representative 

shielded container packaging configuration is documented in the output file included in 

Appendix A. The longest DAC is 16 days based on the VOC methyl isobutyl ketone. This DAC 

is equivalent to the Scenario 3, Packaging Configuration Group 3 DAC of 16 days in Table Cl-9 

of the Permit (NMED, current version) for a 55-gallon drum with 4 inner bags, 2 liner bags 

(bounding case), no rigid drum liner, and a filter hydrogen diffusivity value of 3.7E-6 molls/mol 

fraction . Thus, the analysis has demonstrated that separate DAC values are not required for the 

representative shielded container packaging configuration because the existing default 55-gallon 

drum DACs under Packaging Configuration Group 3 serve as upper bounds and should be used. 
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The DAC for directly sampling the headspace of the "30-gallon drum, prior to placing in a 

shielded container, was also evaluated. This DAC, calculated as I 0 days, is also bounded by the 

Packaging Configuration Group 3 DAC of 16 days in Table Cl-9 of the Permit (NMED, current 

version) for a 55-gallon drum. The input and output files for the 30-gallon drum configuration 

are also presented in Appendix A. 
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Appendix A 
Input and Output Files Associated with the 

Shielded Container and 30-Gallon Drum DAC Value 
Determination 
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• 
This appendix includes the input and output files for the shielded container and the 30-gallon 

drum that document the calculation of DAC values using the methodology described in BWXT 

(2000). 

The computer program VDRUM used for deriving DAC values in BWXT (2000) employs input 

files of required data and reports the time for volatile organic compounds (VOCs) to reach at 

least 90 percent of their steady state concentrations. The input file for each packaging 

configuration includes the same data structure beginning with the input and output file names 

and the number of VOCs evaluated. Each VOC included in the analysis has two lines of input 

data, the initial concentrations in the layers of confinement and the physical and chemical 

properties. The physical characteristics, such as thickness and surface area, of each type of 

confinement layer are entered. 

To determine the drum age criteria, the greatest time in days is selected from the VOCs (shown 

in bold in the output data listing). The data structures for the input and output files are shown in 

the following sections. 

Input File Format 
Line I: Input file name, output file name, number ofVOCs evaluated 

Line 2: Name ofVOC #I, [IB]o, [LB]o, [LHS]o, [DHS]o 

Where: 

[IB]o - Initial VOC concentration (ppmv) in inner bags 
[LB]o- Initial VOC concentration (ppmv) in liner bags 
[LHS]o- Initial VOC concentration (ppmv) in drum liner headspace 
[DHS]o- Initial VOC concentration (ppmv) in drum headspace 

Line 3: MW, p, D, Tc, Pc, D*, H, k, G (see Reference I for VOC-specific values) 

Where: 

MW- VOC molecular weight (g/gmol) 
p- VOC permeability in polyethylene@ 25°C, cm3(STP) em-' sec-' (cmHgr' 
D- VOC diffusivity in air @ 25°C, cm2 s-1 

Tc - VOC critical temperature, K 
Pc- VOC critical pressure, atm 
D* - VOC diffusivity across filter vent, molls/mol fraction 
H- VOC Henrys constant for polyethylene drum liner, (cm3 polymer) atm/(cm3 (STP) gas) 
k- VOC mass transfer coefficient at drum liner surface, s- 1 

G- VOC generate rate (always set to 0 (zero)). 

Lines (2n, 2n+ 1 ): Information for nth (last) VOC 
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Line (2n+2): Ar(l), Ad(l), V(l), Xp(l}, xd(l} 

Line (2n+3): Ap(2), Ad(2), V(2), Xp(2), xd(2) 

Line (2n+4) : Ap(3), Ad(3), V(3), Xp(3), xu(3) 

Line (2n+5): Ap(4), Ad(4), V(4), Xp(4), xu(4) 

Where: 

Ar - permeable surface area, cm2 

Ad -- diffusional cross-sectional area, cm2 

V- void volume inside layer of confinement, cm3 

Xr - layer thickness, em 
Xd - length of diffusional path length, em 
I - inner bag 
2 - drum liner bag 
3 - drum liner headspace 
4 - drum headspace 

Line (2n+6): T, P, Dv* 

Where: 

T - gas temperature= 25°C 
P - gas pressure= 76 em Hg 
Dv * - hydrogen diffusion characteristic across drum filter vent, molls/mol fraction 

Output File Format 

Line I : Input file name 

Lines 2, n+ 1: VOC, DAC, [DAC], (SS] 

Where: 

VOC - name of VOC 
DAC - drum age criterion, days 
[DAC] - VOC concentration at the time of the DAC value, ppmv 
[SS] - VOC concentration at steady-state conditions, ppmv 

Specific infonnation about data input includes the following: 

• The hydrogen release rate across the 30-gallon drum is defined by the hydrogen 
diffusivity of the filter vent. The DAC value was calculated for a diffusivity value of 
1.85E-5 molls/mol fraction for the 30-gallon drum filter vent. 
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• 
• Tc, Pc arc required if D = 0 (i .e. , when VOC difTusivity in air is not specified). 

• Tc, Pc, Dv* are required if D* = 0 (i.e., when VOC diffusivity across filter vent is not 
specified) and the drum is vented. 

• lfD > 0 and D* > 0 (i.e., when ditfusivities are specified), Tc and Pecan equal zero. 

• No VOC gas generation is assumed ; therefore, g equals zero. 

• Only gas permeation across bags is considered, so Ad = Xd = 0 (for bags only). 

• Although a rigid drum liner is not included in the packaging configuration, the 
VDRUM model includes a rigid drum liner layer in the input file and specification of 
Ap and x,., is required to estimate the volume of liner material. In order to nullify the 
effects of resistance to permeation of the non-existent rigid drum liner, Xp is set to a 
very small , non-zero value as shown in the input file , making the resistance to 
permeation ofVOCs through this layer negligible. 

• The shielded container packaging configuration parameter values are assumed to be 
the same as those for the corresponding 55-gallon drum (BWXT, 2000) values of bag 
thickness and surface area. 

• The 30-gallon drum handling bag, though open at the top, is conservatively modeled 
as a liner bag with twist and tape closure. The bag adds a thickness of 0.028 em for 
0.084 em total. These values are shown in the corresponding input file. 

• Assumptions for void volumes between the inner and liner bags and within the 
30-gallon drum headspace are scaled by a factor of 30/55 from the corresponding 
55-gallon drum void volumes previously used (BWXT, 2000). Thus, the void volume 
between inner and liner bags is 10,900 cm3 (scaled from the 55-gallon drum value of 
20,000 em\ The void volume in the 30-gallon drum headspace is 15,300 cm3 (scaled 
from the 55-gallon drum value of28,000 cm3

) 

• The void volume between the 30-gallon drum and the shielded container is 37,284 cm3 

(Day, 2008). 

• The release rate from the shielded container filter vent was set to a diffusivity of 
1.85£-5 molls/mol fraction. Because VDRUM only allows entry of one filtered layer 
of confinement, the filter on the 30-gallon drum was accounted for by adjusting the 
parameter values for diffusion through the rigid drum liner layer hole to match the 
characteristics of the 30-gallon drum filter diffusion (the rigid drum liner layer is 
required in the VDRUM model). The modeled dimensions of the rigid drum liner hole 
are adjusted so the effective release rate equals the diffusivity value of 1.85E-5 
molls/mol fraction 30-gallon drum filter vent. The 1.85E-5 mol/sec/mol fraction filter 
vent is modeled as a hole with an area of 0.597 cm2 through a 1.0 em thick layer. 
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Input File for Shielded Container DAC Evaluation 

'shieldcontvdrum','shieldcontvdrum.out', 12 
'carbon tetrachloride', 1 000.,0.,0.,0. 
153.82, I 9J.e- l 0,0.0,556 .4,45.0,0.,0.0217,6.e-5 ,0. 
'methanol', I 000.,0 .,0.,0. 
32.0, I JS .e- 1 0,0.,5 13 .2,78.5,0. ,0.0272,2.4e-7,0. 
'dichloromethane', I 000. ,0. ,0.,0. 
84.9,263.e- l 0,0.,5 1 0.,62.2,0.,0.0431 ,2.e-6,0 . 
'toluene', 1 000. ,0. ,0.,0. 
92.1 ,669.e-l 0,0.0,591 .8,40.5,0.,0.002857,7.e-6,0. 
'trichloroethylene', I 000.,0.,0. ,0. 
131.4,583.e-1 0,0.0,572.0,49.8,0.,0.00640,6.e-5,0. 
'butanol', I 000. ,0.,0.,0. 
74. 1 ,300.e-l 0,0.,563. 1 ,43.6,0.,0.02273,8.e-6,0. 
'chloroform', 1 000.,0.,0.,0. 
119.4,260.e- l 0,0 .,536.4,53.0,0.,0.04545,8.e-6,0. 
'1 , 1-dichloroethene', I 000. ,0. ,0.,0. 
96.9, 110.e-l 0,0.,513 .0,47.5 ,0.,0.09091 ,8.e-6,0. 
'methyl ethyl ketone', I 000.,0. ,0. ,0. 
72.1, 165.e-l 0,0.,536.8,41 .5,0.,0.03704,8.e-6,0. 
'methyl isobutyl ketone' , 1 000.,0.,0.,0. 
I 00.2, 130.e-l 0,0.,571 .0,32.3,0 .,0.0 1724,8.e-6,0. 
'I , I ,2,2-tetrachloroethane', I 000.,0.,0 .,0. 
167.9,2300.e-l 0,0.,661.2,57.6,0.,0.003846,8.e-6,0. 
'chlorobenzene', 1 000. ,0. ,0.,0. 
112.6,600.e-l 0,0.,632.4,44.6,0.,0.007692,8.e-6,0. 
14000.,0.,0. ,0.050,0. 
14000.,0. , I 090() .,0.084,0. 
12800.,0.597, 15300.,0.00005 ,1 .0 
0.,0.,37284.,0.,0. 
25.,76 ., 1.85e-5 

c shielded container, w/30-gal drum, each w/ filter vent, 4 inner bags, 2 liner bags 
c 30-gallon drum handling bag modeled as a twist and tape liner bag even though 
c bag is open at top. The bag adds a thickness of0.028 em for 0.084 em total. 
c Value for volume within innermost bags not required. 
c Void volume between bags: 10,900 cm3 (scaled from 55-gal drum value of20,000 cm3) 
c Bag thickness same as Scenario 3 
c Void volume in 30-gal drum headspace = 15,300 cm3 (scaled from 55-gal drum value of28,000 cm3) 
c Void volume between 30-gal and shielded container: 37,284 cm3 
c No liner so no solubility for VOCs (thus, 30-gal drum as "liner thickness" xp = 0.00005 em) 
c Effective surface area across 30-gal drum filter (assuming xd = 1.0 em): Ad = 0.597 cm2 
c so effective H2 release rate equals 30-gal drum filter vent, D*(H2) = 1.85e-5 molls/mol fraction 
c D*H2 = total H2 diff. char. across shielded container filter vent= 1.85e-5 molls/mol fr 
c VOC diff. char. estimated knowing D*H2, VOC Tc, VOC Pc 
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Output File for Shielded Container DAC Evaluation 

shieldcontvdrum 
carbon tetrachloride 14 399.5111 438.5642 
methanol II 346.9043 379.4464 
dichloromethane II 403.0082 443 .6181 
toluene 12 436.2250 480.7493 
trichloroelhylenc 12 436.7753 477.0292 
butanol 12 412.6895 456.21 I I 
chloroform 12 406.4105 448.6669 
I, 1-dichloroethene 15 359.0007 392.9815 
methyl ethyl ketone 14 389.6570 425 .0542 
methyl isobutyl ketone 16 380.5107 419.6800 
I, 1,2,2-tetrachloroethane II 444.8763 493.8665 
ch lorobenzene 12 431.7012 479.1213 
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Input File for 30-Ga//on Drum DAC Evaluation 

'30galtlrum':30galdrum.out', 12 
'carbon tetrachloride', I 000 .,0 .,0.,0. 
153.82, 193.e-1 0,0.0,556.4,45.0,0.,0.0217 ,6.e-5,0. 
'methanol', I 000.,0 .,0.,0. 
32.0, 135.e-1 0,0.,513 .2, 78.5,0.,0.0272,2.4e-7,0. 
'dichloromethane', I 000.,0 .,0.,0. 
84.9,263.e-l 0,0.,51 0.,62.2,0.,0.0431 ,2.e-6,0. 
'toluene', I 000.,0.,0 .,0. 
92.1 ,669.e-1 0,0.0,591.8,40.5,0.,0.002857,7.e-6,0. 
'trichloroethylene', I 000.,0 .,0.,0. 
131.4,583.e-1 0,0.0,572.0,49.8,0.,0.00640,6.e-5,0. 
'butanol', I 000.,0.,0 .,0. 
74.1 ,300.e-l 0,0.,563.1 ,43.6,0.,0.02273,8.e-6,0. 
'chloroform', 1 000.,0.,0.,0. 
119.4,260.e-l 0,0.,536.4,53.0,0.,0.04545,8 .e-6,0. 
'I, 1-dichloroethene', I 000.,0.,0.,0. 
96.9, II O.e-1 0,0.,51 3.0,47.5,0.,0.09091 ,S.e-6,0. 
'methyl ethyl ketone', I 000.,0.,0.,0. 
72.1,165 .e-1 0,0.,536.8,4 I .5,0.,0.03704,8 .e-6,0. 
'methyl isobutyl ketone', I 000.,0.,0.,0. 
I 00.2, 130.e-l 0,0.,57 I .0,32.3,0.,0.0 I 724,8.e-6,0. 
'I, I ,2,2-tetrachloroethane', I 000.,0.,0.,0. 
167.9,2300.e-1 0,0.,661.2,57.6,0.,0.003846,8.e-6,0. 
'chlorobenzene', I 000.,0.,0.,0. 
I 12.6,600.e-l 0,0._,632.4,44.6,0.,0.007692,8.e-6,0. 
14000.,0.,0.,0.050,0. 
14000.,0., I 0900. ,0.056,0. 
12800., 150.,40000.,0.00005, 1.4 
0.,0., 15300.,0.,0. 
25.,76.,185 .e-7 
c 30-gal drum w/ filter vent, 4 inner bags, 2 liner bags 
c Value for volume within innermost bags not required . 
c Void volume between bags: 10,900 cm3 (scaled from 55-gal drum value of20,000 cm3) 
c Bag thickness same as Scenario 3 
c Void volume in 30-gal drum headspace = 15,300 cm3 (scaled from 55-gal drum value of28,000 cm3) 
c No liner (estimated by Ad= I 50 cm2, xd=1.4 em, xp=0.00005) 
c 30-gal drum filter vent= 1.85e-5 molls/mol fr 
c VOC diff. char. estimated knowing D*H2, VOC Tc, VOC Pc 
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Output File for 30-Ga//on Drum DAC Evaluation 

~Ogaldrum 
carbon tetrachloride 7 756.5144 814.9987 
methanol 8 612 . 807~ 663.1251 
dichloromethane 5 762.1498 828.8836 
toluene ~ 904.2119 935.8895 
trichloroethylene 

, 
878.6143 924.7414 ·' 

butanol 5 809.4791 864. 1644 
chloroform 5 769.9742 842.9145 
I, I -dichloroethcnc 10 639.2377 696.2681 
methyl ethyl ketone 7 704.3638 778.6090 
methyl isobutyl ketone 9 696.7892 764.4190 
I, I ,2,2-tetrachloroethane I 950.9211 976.5667 
chlorobenzene 3 887.4651 930.9960 
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WHY THE SHIELDED CONTAINER MODIFICATION IS NOT A CLASS 3 MODIFICATION 

PART 1 REGULATORY ANALYSIS 

In 1988 the Environmental Protection Agency (EPA) codified the process for modifying 
Resource Conservation and Recovery Act (RCRA) permits. The EPA established a tiered 
system that assured that modifications received a proper level of public involvement. The 
system consists of two fundamental parts: the process for modifying Permits based on the 
Classification of a modification; and the Classification process. This paper focuses on the 
classification of a modification. 

In the Rulemaking, the EPA stated the following fundamental premise for the classification 
system" 

As defined in revised § 270.42, Class 1 and 2 permittee-requested modifications do not 
substantially alter existing permit conditions or significantly affect the overall operation of 
the facility. Class 1 covers routine changes, such as changing typographical errors, 
upgrading plans and records maintained by the facility, or replacing equipment with 
functionally equivalent equipment. Class 2 modifications address common or frequently 
occurring changes needed to maintain a facility's capability to manage wastes safely or 
to conform with new regulatory requirements. Class 3 modifications cover major 
changes that substantially alter the facility or its operations. (53 FR 37912-01 , p. 37913). 

There are no facility alterations being proposed by this modification and the changes are 
descriptive in nature mostly duplicating information relevant to containers already in the Permit. 

The EPA's determination of how the various changes in Appendix I of 40 CFR 270.42 are to be 
classified clearly reflects this philosophy. The shielded container modification does not 
substantially alter the facility or its operations as is evident from the descriptions in the Overview 
and the limited number of changes in the Permit. 

Also in the Rulemaking, the EPA allows the Permittee to elect to follow the procedures of a 
Class 2 modification for a Class 1 modification if the regulatory agency is notified. 

Several commenters asked for a specified timeframe for Agency decisions for the 
Class 1 modifications that require prior approval. Therefore, in today's rule a new 
provision has been added at§ 270.42(a)(3) that allows the permittee to elect to follow 
the Class 2 process instead of the Class 1 procedures. As discussed in the following 
section, the Class 2 process will assure that an Agency decision will be made on the 
modification request within established timeframes (generally 90 to 120 days). This 
approach will also result in additional public participation regarding the permittee's 
request. Furthermore, the deadlines in the Class 2 process balance the concerns of the 
Agency, the public, and the permittee, and are readily adaptable to the types of facility 
changes encompassed in Class 1. (53 FR 37912-01, p. 37915) 

The EPA realized that there would be times when a Permittee would seek a modification that is 
not included in Appendix I. They addressed this in the Rulemaking : 
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• 
Althougl1 EPA has sought to provide a complete list of possible permit modifications and 
their classifications in Appendix I, there will undoubtedly be permit modification requests 
that are not included in Appendix I. Therefore, EPA today is establishing procedures that 
permittees can use under§ 270.42(d) where a permittee wishing to make a permit 
modification not included in Appendix I can submit a Class 3 modification request, or 
alternatively ask the Agency for a determination that Class 1 or 2 modification 
procedures should apply. In making this determination, the Agency will consider the 
similarity of the requested modification to modifications listed in Appendix I, and will also 
apply the general definitions of Class 1, 2, and 3 modifications. It should be noted that 
EPA intends to monitor decisions by permitting authorities (both EPA Regional offices 
and authorized States) on modification request classifications and will periodically 
amend Appendix I of this regulation to include new classifications. (53 FR 37912-01 , p. 
37919) 

The plain meaning of this is that because the Shielded Container modification is covered by at 
least one entry in Appendix I of 40 CFR 270.42, then the classification is appropriate and 
correct. This is reinforced by the NMED's own ruling on August 30, 2001 when they stated: 

5. If the Permittees decide to submit another modification request addressing additional 
containers, new uses for existing containers, and the impacts on facility storage 
capacity, they should provide sufficient information to determine whether the 
modification would be considered a Class 2 or a Class 3 modification. This determination 
would be based upon calculations demonstrating the percent increase in the facility's 
container storage capacity, considering the impact on both the Parking Area Unit and the 
WHB Unit." (Letter from Gregory J Lewis to Dr. lnes Triay and Mr. John Lee, August 30, 
2001) 

The NMED supported this policy with a response to classify a modification to add a new 
container to the Permit in the following letter: 

2. Class 2 modification: Add Waste Containers 

This modification is related to several earlier permit modification requests (November 15, 1999, 
Item 4; July 20, 2000, ltem2.d; Apri/27, 2001, Item 1) regarding additional waste containers that 
NMED previously rejected or denied (August 4, 2000; August 30, 2001). The cun-ent 
modification request seeks to allow the direct loading of ten drum overpacks (TOOPs), direct 
loaded 85-ga//on drums, and 1 DO-gallon drums in addition to the cun-ently permitted containers 
for waste management at WIPP. In requesting a class determination, the Permittees cite 
40 CFR §270.42 Appendix I, Item F.2.a (modification of a container unit without increasing the 
capacity of the unit) as the most analogous modification, which is considered a Class 2 
modification according to the regulations. 

NMED agrees, and has determined that this item [new containers] is a Class 2 modification, 
subject to the permit modification requirements of 20 NMAC 4. 1. 900 (incorporating 40 CFR 
§270.42(b )). (Letter from James Bearzi to Dr. lnes Triay and Mr. John Lee, July 22, 2002) 

In conclusion, the Permittees have the following factors that indicate this is a Class 2 
modification: 
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REGULATIONS: 40 CFR 270.42, Appendix I, Item F.3.b . covers the precise situation 
that the Permittees are proposing. In addition, the Permittees are making an "other 
change" to the Waste Analysis Plan (Item B.1.d.) , also a Class 2. 

GUIDANCE: The letters from the NMED of August 30, 2001 and July 22, 2002 clearly 
put this modification in Class 2 space. 

PRECEDENT: New Mexico Environment Department (NMED) has approved the 
following modifications as Class 2 Permit Modifications: 

• Direct loaded ten drum overpack (approved 11 -25-2002) 40 CFR 270.42 
Appendix I Item # F.a.2. 

• Direct loaded 85-gallon drums (approved 11-25-2002) 40 CFR 270.42 Appendix I 
Item # F.a.2. 

• Addition of 100-gallon drums (approved 11 -25-2002) 40 CFR 270.42 Appendix I 
Item# F.a.2. 

• Addition of a standard large box 2 (SLB2) (approved 4-15-2011) 40 CFR 270.42 
Appendix I Item# F.a.2. 

• Addition of a HalfPACT shipping package (approved 11-25-2002) based upon an 
August 30, 2001 , NMED letter that indicates that the addition of waste 
management containers is not a "non-substantive" change and, therefore, should 
be processed as a Class 2 Permit Modification. 

• Addition of a TRUPACT Ill shipping package (approved 4-15-2011) 40 CFR 
270.42 Appendix I Item# F.a.2 

PART 2 DISCUSSION OF STAKEHOLDER'S REQUESTS FOR CLASS 3 

Some stakeholders have indicated that the modification should follow the procedures of a 
Class 3 due to substantial public interest because this PMR is related to RH TRU mixed waste 
and this makes it a complex modification. The EPA built in the option that the regulatory agency 
can elevate the modification to a Class 3 under certain specific conditions as follows: 

At the same time, the safeguards built into today's rule will ensure that Class 2 
modifications receive sufficient review and that risks are limited under automatic 
authorizations. These safeguards include: (1) Limitations on the types of modifications 
that can be made under Class 2 procedures, (2) the Agency's authority to reject Class 2 
modification requests because the applications are incomplete, or to require that they 
undergo Class 3 procedures (a new requirement in this final rule), (3) the fact that the 
Agency has up to 300 days to revoke an automatic authorization, if human health or 
environmental concerns are identified, and (4) the requirement that activities under 
automatic authorizations comply with Part 265 requirements. 

As noted above, these safeguards include one significant new requirement, which EPA 
has included in response to commenters' concerns about the default provision. Section 
270. 42(b)(6) has been amended to allow the Director to determine that a Class 2 
modification request should instead follow the Class 3 modification procedures. The 
Director may make this determination by the 90-day deadline (or 120-day deadline, if 
extended) required for Class 2 modifications, provided that there is significant public 
concern about the proposed modification or if he believes that the nature of the change 
warrants the more extensive procedures of Class 3. Therefore, if members of the public 
feel strongly that a Class 2 modification request should be subject to the Part 124 
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approval procedures contained in Class 3, they can raise this issue with the Agency 
during the comment period and express the reasons why the Class 2 process is not 
appropriate in the particular case. (53 FR 37912-01 , p. 37917) 

Substantial public interest simply because this is related to RH TRU mixed waste does not 
justify making this modification request a Class 3. The permitting process allowed significant 
public participation in the process of approving the WIPP Permit and modifying it to include RH 
TRU waste, consistent with the intent of the EPA and the New Mexico Hazardous Waste Act. 
However, the rules do not automatically parlay that substantial public interest into each 
modification that is requested . In fact, as seen above, the tiered modification system is 
established to promote acceptable levels of public participation in changes to the facility prior to 
making those changes. Furthermore, this change does not impact RH TRU mixed waste 
management since shielded containers will be managed as CH TRU mixed waste. The 
changes being proposed are few and simple. The proposed changes are fewer and much less 
complex than the TRUPACT-111 changes that were recently adjudicated as a class 2 PMR. In 
fact, managing RH TRU waste as CH TRU waste greatly simplifies the handling process and 
allows it to be handled in a quarter of the time. 
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Draft Permit Modification Request 

Addition of a Shielded Container 

Albuquerque, New Mexico 
June 7, 2012 
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Proposed Permit Changes 
• The modification proposes the following changes to the 

Permit 
Addition of new shielded container for managing remote-handled 
transuranic mixed waste as contact-handled transuranic mixed waste 
since the surface dose rate is less than 200 millirem/hour 

Description of how the volume of remote-handled transuranic mixed 
waste which is disposed in shielded containers will be tracked 

Description of how shielded containers are managed, stored, and 
disposed using the existing contact-handled transuranic mixed waste 
handling processes 

Includes shielded container under the 55-gallon drum age criterion 
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Basis of Classification 
• Class 2 PMR as stated in 20.4.1.900 NMAC (incorporating 40 CFR, §270.42(b)), 

Appendix I, Item F.3.b: "Storage of different wastes in containers, .... That do not 
require additional or different management practices from those authorized in the 
permit." -

- The shielded container will contain hazardous waste already approved for 
disposal at the WIPP facility, however, that waste (remote-handled transuranic 
mixed waste) is approved for management in the RH Complex and not in the CH 
Bay. 

- This type of modification is similar to what EPA describes as a "different waste in 
a particular unit." EPA added this item (F.3.b) to the RCRA regulations in 1988 
(53 FR 37927, September 28, 1988). 

• Consistent with NMED instruction regarding classification of 
container modifications (letter dated August 30, 2001, Attachment 1, 
Item 5) 
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Description of Shielded Container 
• Dimensions 

• Outside: height "'35% inches, diameter "'23 inches 
• Inside: height "'29% inches, diameter '"'"'20 3/8 inches 

• Construction 
• External side wall: '"'"'1/8 inch steel 
• Internal side wall: "'3/16 inch steel 
• Shielding between walls: "' 1 inch lead 
• Lid: '"'"'3 inch steel 
• Bottom: "'3 inch steel 

• Weight 
• Empty: "'1, 726 lbs 
• Maximum gross: 2,260 lbs 

• Waste Loading and Venting 
• RH TRU waste must be loaded into a vented 30-gallon drum 
• Shielded container and 30 gallon drum must be vented 

• 
Q 

safety ·:· performance •:• cleanup •:• closure www.em.doe.gov 4 
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Shielded Container Approvals 
-DOT Type 7A 

• Per Permit Part 3, Section 3.3.1. 

-Package approved by NRC for shipment in 
HalfPACT 

• Drop Tested 
• Certification of Compliance on NRC webpage 

-Approved by EPA 
• No detrimental effects on repository performance 
• Approval on EPA/WIPP docket 

-Within WIPP safety envelope per 10 CFR 830 

~ En vi'ralttU~llt<ll' Manu~e:,,e 
performance www.em. doe.gov 
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At the Generator/Storage Site 

• RH TRU waste placed into Shielded 
Containers will be characterized per 
Permit Attachments C-C6 

\r . EnviralrntentcJ., M(UtuY.,,L 

r·I:fwtidf'Ui www.em.doe.gov 9 
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At the WIPP Facility 

• Why is it ok to manage as CH TRU waste? 

I 

- Shielde·d containers are designed to be compatible 
with the CH TRU waste process and equipment 

- Because surface does rate is < 200 millirems/hour 

- Meets CH TRU waste definition 

• Permit Part 1, Section 1.5.1 . 

-- ·· - ~~ Q 
safety •!• performance •:• cleanup •:• closure www.em.doe.gov 1 0 
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At the WIPP Facility 

• The Permittees are not asking for change in 
·- ~ (0 CtS .S (/~ ICh'1 ~ 

- Storage capacities 

- Storage time limits in Parking Area Unit or Waste Handling 
Building Unit 

- Disposal capacities 

• These limits are not impacted by this Permit Modification 
Request 

• 
~lUtt~tt{({(f .itl(CU(Jll 

safety •:• performance •:• cleanup •:• closure www.em.doe.gov 11 
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Primary Changes to the 
Overview 

• Specifies overpack containers to be used for shield 
containers 

• Discusses drum handling bag impact on DAC 

• Clarifies that 30 gallon drum is waste container subject 
to characterization 

• Adds definitions of RH and CH TRU mixed wastes to 
clarify why the waste will be managed as CH TRU mixed 
waste 

• References stability requirements for underground 
stacking of waste containers 

• Provides more justification for basis of classification 

• 
l1lt EltJ\'ifQltliUUl(GI "UUUUJ;fP#U:Mn r.r 

, t'lt.t'f'§lilj safety •!• www.em.doe.gov 12 



I 
l ~I 

July 12, 201 2 

\MiDI-Ir~-
Walts I 

Fact Sheet 

DOE Proposes Modification 
I 

To Hazardous Waste Facility Permit 

Changes to the WIPP Hazardous Waste Facility Permit 

Background The U.S. Department of Energy Carlsbad Field Office (DOE) and Washington TRU 

Solutions LLC (WTS) submitted a Class 2 permit modification request to the New Mexico 

Environment Department (NMED) to change the Waste Isolation Pilot Plant (WIPP) 

Hazardous Waste Facility Permit (Permit). The NMED issued the Permit (Permit 

Number: NM4890139088-TSDF) in November 2010. 

What is 
Proposed? 

Comments 

The proposed modification submitted to NMED on July 5, 2012 is: 

Addition of a Shielded Container 

The generator/storage sites are proposing to package a portion of the remote-handled 

(RH) transuranic (TRU) mixed waste inventory in shielded containers for disposal at the 

WlPP facility. The use of the shielded containers will enable the WIPP facility to have an 

approved container to manage, store, and dispose RH TRU mixed waste as CH TRU 

mixed waste. Shielded containers will be transported to the WIPP in 3-pack assemblies 

in the HalfPACT transportation package and comply with the U.S. Department of 

Transportation requirements for a Type 7 A container. The RH TRU mixed waste that will 

be packaged in these containers is the same type of waste that is currently being 

disposed at the WIPP. This waste will continue to count against the total RH TRU waste 

volume allowed for disposal at the WIPP facility, as specified in the Permit. 

The shielded containers are simil~r to a 55-gallon drum, however, they consist of 

approximately one-inch of lead shielding that is located between a three-inch inner and 

outer steel waH. A shipment will consist of a three-shielded container assembly. Once 

they arrive at the WIPP facility, employees will unload and process the shipment in the 

using existing CH-TRU mixed waste shipment equipment and procedures. 

Comments for the record must be sent to Ms. Trais Kliphaus, New Mexico Environment 

Department, 2905 Rodeo Par1<. Drive, Building 1, Santa Fe, NM 87505. They also may be 

e-mailed: trais.kliphuis@state.nm.us or faxed to 505-4-76-6060. Only written comments 

will be accepted and must be received no later than 5 p.m. (MOT) on 



For more 
Information 

• •• 
September 1~, 1012, A copy of the permit modification may be viewed or copied at the 

NMED effie~~. pf Ms. Kliphuis . To be placed on the WIPP mailing list, contact 

Ms. Kliphuis at the address above. 

For more information about transuranic waste shipments and procedures, call the WIPP 

Information Center at 1-800-336-WIPP (9477}. This permit modification request is 

available for review in the Information Repository located on the WIPP home page at 

www.wipp.energy.gov. Comments to the Permittees regarding this permit modification 

may be sent to Mr. Bobby St. John, Washington TRU Solutions LLC, P.O. Box 2078, 

Carlsbad, NM 88221. 

:01629 
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DOE Pro~a:t;::1 Modifica::~ 
· _-· .:-~;,_~:- '>~-:--:-·-~. To Hazardous Waste Facility Permit 

Changes to the WIPP Hazardous Waste Facility Permit 

Background The U.S. Department of Energy Carlsbad Field Office (DOE) and Washington TRU 

Solutions LLC (WTS) submitted a Class 2 permit modification request to the New Mexico 

Environment Department (NMED) to change the Waste Isolation Pilot Plant (WIPP) 

Hazardous Waste Facility Permit (Permit) on July 5, 2012. The NMED issued the Permit 

(Permit Number: NM4890139088-TSDF) in November 2010. 

What is 
Proposed? 

Comments 

Addition of a Shielded Container 

The generator/storage sites are proposing to package a portion of the remote-handled 

(RH) transuranic (TRU) mixed waste inventory in shielded containers for disposal at the 

WIPP facility. The approval of the shielded containers will enable the WIPP facility 

manage, store, and dispose of RH TRU mixed waste as CH TRU mixed waste. Shielded 

containers have already been approved by the Nuclear Regulatory Commission for 

transport to the WIPP facility in 3-pack assemblies in the HalfPACT transportation 

package. Shielded containers also comply with the U.S. Department of Transportation 

requirements for a Type 7 A container. The RH TRU mixed waste that will be packaged in 

these containers is the same type of waste that is currently being disposed at the WIPP 

facility. This waste will continue to count against the total RH TRU waste volume allowed 

for disposal at the WIPP facility as specified in the Permit. 

The shielded containers are similar to a 55-gallon drum, however, they consist of 

approximately one-inch of lead shielding that is located between an inner and outer steel 

wall and approximately 3" of steel on the top and bottom. Once shielded containers 

arrive at the W!PP facility, employees will unload and process the shipment in the Waste 

Handling Building using existing CH-TRU mixed waste shipment equipment and 

procedures. 

Comments for the record must be sent to Ms. Trais Kliphuis, New Mexico Environment 

Department, 2905 Rodeo Park Drive, Building 1, Santa Fe, NM 87505. They also may be 

e-mailed: trais.kliphuis@state.nm.us or faxed to 505-476-6060. Only written comments 



For more 
Information 

will be accepted and must be received no later than 5 p.m. (MDT) on September 4, 2012. 

A copy of the permit modification may be viewed or copied at the NMED offices of 

Ms. Kliphuis. To be placed on the WIPP mailing list, contact Ms. Kliphuis at the address 

above. 

For more information about transuranic waste shipments and procedures, call the WIPP 

Information Center at 1-800-336-WIPP (9477). This permit modification request is 

available for review in the Information Repository located on the WIPP home page at 

www.wipp.energy.gov. Comments to the Permittees regarding this permit modification 

may be sent to Mr. Bobby St. John, Washington TRU Solutions LLC, P.O. Box 2078, 

Carlsbad, NM 88221 . 



PUBLIC INFORM ON MEETINGS 

On a Requested Modification to the 
Hazardous Waste Facility Permit for the 
Waste Isolation Pilot Plant 

WHO: 

WHAT: 

WHEN: 

WHERE: 

WHY: 

U.S. Department of Energy (DOE) Carlsbad Field Office and Washington TRU 
Solutions LLC (WTS) 

DOE and WTS will conduct public meetings to provide information on the following permit 
modification request to the WIPP Hazardous Waste Facility Permit. 

Tuesday,August14, 2012 
5 - 6 p.m. 
Skeen-Whitlock Building 
4021 National Parks Highway 
Carlsbad, New Mexico 

Thursday,August16,2012 
2 - 4 p.m. & 6 - 8 p.m. 
Courtyard by Marriott 
334 7 Cerrillos Road 
Santa Fe, New Mexico 

On July 5, 2012, DOE submitted a Class 2 permit modification request to the New 
Mexico Environment Department (NMED). The permit modification request proposes to: 

Add a shielded container for use at WIPP 

This request is to add an additional container to the list of approved containers for 
disposal at WIPP. The container will allow the Permittees to handle waste that is 
packaged in a shielded container. 

HOW: To obtain additional information about this permit modification request, contact 
Mr. Bobby St. John, WTS, at 1-800-336-9477. The permit modification is also available on the 
WIPP web site at http:/lwww.wipp.energy.gov and at the WIPP Information Center, 
Skeen-Whittock Building, 4021 National Parks Highway, Carlsbad, N.M. A copy of the 
requested permit modification also may be obtained from NMED at the address listed below. 

COMMENTS: Written comments for the record must be sent to the NMED contact person at the address 
below and received no later than 5 p.m. on September 10, 2012: 

Ms. Trais Kliphuis 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, N.M. 87505 
Phone: 505-476-6051 
Fax: 505-476-6060 
E-mail: trais.kliphuis@state. nm. us 

The Permittees' compliance history during the life of the permit being modified is available 
from Ms. Kliphuis at the New Mexico Environment Department. 

QUESTIONS: Any questions or comments to the Permitees regarding this permit modification may be sent 
to Mr. Bobby St. John, P.O. Box 2078, Carlsbad, N.M. 88221, no later than August 27, 2012. 

WIPP Permit Community Relations Plan 

On-line: http:/lwww.wipp.energy.gov I toll-free: 1-866-271-9640 I e-mail: communityrelations@wipp.ws 



PUBLIC INFORMATION MEETINGS 

On a Requested Modification to the 
Hazardous Waste Facility Permit for the 
Waste Isolation Pilot Plant 

WHO: 

WHAT: 

WHEN: 

WHERE: 

WHY: 

U.S. Department of Energy (DOE) Carlsbad Field Office and Washington TRU 
Solutions LLC (WTS) 

DOE and WTS will conduct public meetings to provide information on the following permit 
modification request to the WIPP Hazardous Waste Facil ity Permit. 

Tuesday,August14,2012 
5-6 p.m. 
Skeen-Whitlock Building 
4021 National Parks Highway 
Carlsbad, New Mexico 

Thursday, August16,2012 
2 - 4 p.m. & 6- 8 p.m. 
Courtyard by Marriott 
334 7 Cerrillos Road 
Santa Fe, New Mexico 

On July 5, 2012 , DOE submitted a Class 2 permit modification request to the New 
Mexico Environment Department (NMED). The permit modification request proposes to : 

Add a shielded container for use at WIPP 

This request is to add an additional container to the list of approved containers for 
disposal at WIPP. The container will allow the Permittees to handle waste that is 
packaged in a shielded container. 

HOW: To obtain additional information about this permit modification request, contact 
Mr. Bobby St. John, WTS, at 1-800-336-9477. The permit modification is also available on the 
WIPP web site at http://www.wipp.energy.gov and at the WIPP Information Center, 
Skeen-Whitlock Building, 4021 National Parks Highway, Carlsbad , N.M. A copy of the 
requested permit modification also may be obtained from NMED at the address listed below. 

COMMENTS: Written comments for the record must be sent to the NMED contact person at the address 
below and received no later than 5 p.m. on September 10, 2012: 

Ms. Trais Kliphuis 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, N.M. 87505 
Phone: 505-476-6051 
Fax: 505-476-6060 
E-mail: trais.kliphuis@state.nm.us 

The Permittees' compliance history during the life of the permit being modified is available 
from Ms. Kliphuis at the New Mexico Environment Department. 

QUESTIONS: Any questions or comments to the Permitees regarding this permit modification may be sent 
to Mr. Bobby St. John, P.O. Box 2078, Carlsbad, N.M. 88221, no later than August 27, 2012. 

WIPP Permit Community Relations Plan 

On-line: http://www.wipp.energy.gov I toll-free: 1-866-271-9640 I e-mail: communityrelations@wipp.ws 
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Changes to the WIPP Hazardous Waste Facility Permit 

Background The U.S. Department of Energy Carlsbad Field Office (DOE) and Washington TRU 

Solutions LLC (WTS) submitted a Class 2 permit modification request to the New Mexico 

Environment Department (NMED) to change the Waste Isolation Pilot Plant (WIPP) 

Hazardous Waste Facility Permit (Permit) on July 5, 2012 . The NMED issued the Permit 

(Permit Number: NM4890139088-TSDF) in November 2010. 

What is 
Proposed? 

Comments 

Addition of a Shielded Container 

The generator/storage sites are proposing to package a portion of the remote-handled 

(RH) transuranic (TRU) mixed waste inventory in shielded containers for disposal at the 

WIPP facility. The approval of the shielded containers will enable the WIPP facility to 

manage, store, and dispose RH TRU mixed waste as CH TRU mixed waste. Shielded 

containers have already been approved by the Nuclear Regulatory Commission for 

transport to the WIPP facility in 3-pack assemblies in the HalfPACT transportation 

package. Shielded containers also comply with the U.S. Department of Transportation 

requirements for a Type 7 A container. The RH TRU mixed waste that will be packaged in 

these containers is the same type of waste that is currently being disposed at the WIPP 

facility. This waste will continue to count against the total RH TRU waste volume allowed 

for disposal at the WIPP facility as specified in the Permit. 

The shielded containers are similar to a 55-gallon drum, however, they consist of 

approximately one-inch of lead shielding that is located between an inner and outer steel 

wall and approximately 3" of steel on the top and bottom. Once shielded containers 

arrive at the WIPP facility, employees will unload and process the shipment in the Waste 

Handling Building using existing CH-TRU mixed waste shipment equipment and 

procedures. 

Comments for the record must be sent to Ms. Trais Kliphuis , New Mexico Environment 

Department, 2905 Rodeo Park Drive, Building 1, S<!-nta Fe , NM 87505 . They also may be 

e-mailed: trais.kliphuis@state.nm.us or faxed to 505-476-6060 . Only written comments 

Page 2 of3 
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For more 
Information 

will be accepted and must be received no later than 5 p.m. (MDT) on September 10, 2012. 

A copy of the permit modification may be viewed or copied at the NMED offices of 

Ms. Kliphuis. To be placed on the WIPP mailing list, contact Ms. Kliphuis at the address 

above. 

For more information about transuranic waste shipments and procedures, call the WIPP 

Information Center at 1-800-336-WIPP (9477). This permit modification request is 

available for review in the Information Repository located on the WIPP home page at 

www.wipp .energy.gov. Comments to the Permittees regarding this permit modification 

may be sent to Mr. Bobby St. John, Washington TRU Solutions LLC, P.O. Box 2078, 

Carlsbad, NM 88221 . 

Page 3 of 3 
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Mr. John E. Kieling, Chief 
Hazardous Waste Bureau 

Department of Energy 
Carlsbad Field Office 

P. 0 . Box 3090 
Carlsbad , New Mexico 88221 

SEP 1 0 2012 

New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, New Mexico 87505-6303 

Subject: Notification of Public Notice and Fact Sheet to the Waste Isolation Pilot Plant 
Mailing List Permit Number NM4890139088-TSDF 

Dear Mr. Kieling : 

The purpose of this letter is to provide the New Mexico Environment Department with 
the information identified in 20.4.1.900 New Mexico Administrative Code (NMAC) 
incorporating 40 CFR 270.42(b)(2) regarding the Class 2 permit modification request 
entitled Addition of a Shielded Container. The information the Permittees mailed and 
published is included in Enclosures 1 and 2 and is summarized below: 

Enclosure 1 
• Public Notice for a Class 2 PMR entitled, Add a Shielded Container for use at 

WIPP. 
• Fact Sheet for a Class 2 PMR entitled, Changes to the WIPP Hazardous Waste 

Facility Permit 

Enclosure 2 (Evidence of the mailing and publication including) 
• Copy of the receipt from Mail Service Center, indicating a mail out to the WIPP 

Facility Mailing List 
• Copy of the Public Notice from the Albuquerque Journal 
• Copy of the Public Notice from the Carlsbad Current-Argus 
• Copy of the Public Notice from the Santa Fe New Mexican 

We certify under penalty of law that this document and all attachments were prepared 
under our direction or supervision in accordance with a system designed to assure that 
qualified personnel properly gather and evaluate the information submitted . Based on 
our inquiry of the person or persons who manage the system, or those persons directly 
responsible for gathering the information, the information submitted is, to the best of our 
knowledge and belief, true, accurate, and complete. We are aware that there are 
significant penalties for submitting false information, including the possibility of fine and 
imprisonment for knowing violations. 

CBFO:OESH:GTB:ANC: 12-0784:UFC 5487.00 

120920 
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Mr. John E. Kieling -2- SEP 1 0 2012 
If you have questions regarding this submittal, please contact Mr. George T. 
Basabilvazo at (575) 234-7488 . 

Sincerely 

o~ct~ ~s~sbad Field Office 
~~ral Manager ~~h~~;ton TRU Solutions LLC 

Enclosures (2) 

cc: w/enclosures 
J. Davis, NMED *ED 
T. Kliphuis, NMED ED 
C. Walker, Trinity Engineering ED 
CBFO M&RC 
*ED denotes electronic distribution 

CBFO:OESH:GTB:ANC:12-0784:UFC 5487.00 : 01.63"7 



Enclosure 1 
3 Pages 

1 a) Public Notice for a Class 2 PMR entitled, Add a shielded container for use 
at WIPP 

1 b) Fact Sheet for a Class 2 PMR entitled, Changes to the WIPP Hazardous 
Waste Facility Permit 

: rzH.63S 



PUBLIC INFORMATION MEETINGS 

On a Requested Modification to the 
Hazardous Waste Facility Permit for the 
Waste Isolation Pilot Plant 

WHO: 

WHAT: 

.WHERE: 

U.S. Department of Energy (DOE) Carlsbad Field Office and Washington TRU 
Solutions LLC (WTS) 

DOE and WTS will conduct public meetings to provide information on the following permit 
modification request to the WIPP Hazardous Waste Facility Permit. 

Tuesday, August 14,2012 
5-6 p.m. 
Skeen-Whitlock Building 
4021 National Parks Highway 
Carlsbad , New Mexico 

Thuffiday,Augu~ 16,2012 
2 - 4 p.m. & 6- 8 p.m. 
Courtyard by Marriott 
334 7 Cerrillos Road 
Santa Fe, New Mexico 

WHY: On July 5, 2012, DOE submitted a Class 2 permit modification request to the New 
Mexico Environment Department (NMED). The permit modification request proposes to : 

Add a shielded container for use at WIPP 

This request is to add an additional container to the list of approved containers for 
disposal at WIPP . The container will allow the Permittees to handle waste that is 
packaged in a shielded container. 

HOW: To obtain additional information about this permit modification request, contact 
Mr. Bobby St. John , WTS , at 1-800-336-9477. The permit modification is also avai lable on the 
WIPP web site at http://www.wipp .energy.gov and at the WIPP Information Center, 
Skeen-Whitlock Building, 4021 National Parks Highway, Carlsbad, N.M. A copy of the 
requested permit modification also may be obta ined from NMED at the address listed below. 

COMMENTS: Written comments for the record must be sent to the NMED contact person at the address 
below and received no later than 5 p.m. on September 10, 2012: 

Ms. Trais Kliphuis 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, N.M. 87505 
Phone : 505-476-6051 
Fax: 505-476-6060 
E-mail: trais .kliphuis@state.nm.us 

The Permittees' compliance history during the life of the permit being modified is available 
from Ms. Kliphuis at the New Mexico Environment Department. 

Ql)ESTIONS: Any questions or comments to the Permitees regarding this permit modification may be sent 
tQ Mr. Sobby St. John, P.O. Box 2078, Carlsbad, N.M. 88221 , no later than August 27, 2012. 

WIPP Permit Community Relations Plan 

On-line: http://www.wipp .energy.gov I toll-free : 1-866-271-9640 I e-mail: communityrelations@wipp.ws 

Page 1 of 3 
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Enclosure 2 (Evidence of the mailing and publication including) 
4 Pages 

2a) Copy of the receipt from Mail Service Center, indicating a mail out to the 
WIPP Facility Mailing List 

2b) Copy of the Public Notice from the Albuquerque Journal 

2c) Copy of the Public Notice from the Carlsbad Current-Argus 

2d) Copy of the Public Notice from the Santa Fe New Mexican 



MAIL SERVICE CENTER 
Scc WMERMOD 
CARLSBAD, NM 86cc0 

To: 

WASHINGTON TRU SOLUTIONS LLC 
BOBBY ST. JOHN-COMMUNICATIONS 
PO BOX 3090 
CARLSBAD, NM 88221-3090 

Date 

07114/20 I 2 Balance forward 
07/18/2012 INV #1030539. 
07/19/2012 PMT #28541 . 

Current 1-30Days Past Due 

0.00 671.50 

Now offering high quality color copies! 

Phone# Fax# 

Transaction 

31-60 Days Past 
Due 

0.00 

Statement 
I Date J 

8/1/2012 

Amount Due Amount Enc. 

$67!.50 

Amount Balance 

1,025.88 
304.75 1,330.63 

-659.!3 671 .50 

61-90 Days Past Over 90 Days Past 
Amount Due 

Due Due 

0.00 0.00 .$671.50 

E-Mail 

575-887-0900 575-887-0794 MAJLSERVICECENTER@ROCKETMAIL.COM 

Page1of4 . 
l 
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GOP Offers Working Folks a 'You're On Your Own' 

Milt Nomncr llledted lhal 
ht 'A'oulrt repeal Obamac<&rt 
en hts hrsl day 11 president 
lfhe win' Tbcuhn·oonsc:t · 
vat!Ye biiUonaJr~ Koch broth · 
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frcm I heir IUJ'I'!T· PAC Arntti• 
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m("eell or the law and lhusfnr 
lheddeato!flredden1 Oba.rna 
tn the Ntw~mbc:r tlttt Ions 

How qulck\y the Republl · 
cuuforaet! 

The foundallon of Obnm· 
aca~.lhelndlvJdual nu..ndate, 
uphekl u conlfiiUllnna.l b)• I be 
Supreme Courl, Wll3 I he sub· 
jtctofarc:por1alldl'1"tCmt'n01· 

d:atlun 1n lga!:lhY the ll~rlta~ 
Foundation. • ronurvallvt' 
think .-n.k. 

The- tdc:.~ •n Incorporated 
In RepubiiUfi·IJ)Ontortd lee · 
l•lallan as: a vlab\e.ahernativt 
to lht hcallh cart rt!forms 
.ourht by l"Te-Jidcnt UW Clln · 
ton. Bob Dole , a. Republican 
pres1dtntl.tl andidale. was a 
CO ·fPQnto.toll~ blU. 

Mitt Romney e1ldone-d the 
bip.artlsan Wyden· Rtnnett 
bill. wbott' cenlerptece wu 
lbt' lndtvtdu•J mandau~. In a 
Z009lnttrvl~ with "MNt the 
P~ss." He hu no~· tome 180 
dee~. Why' 

The rt!.uon f01 Romney'• 
awllc:h 111 1h.al hit ruoney 
sponson - ptoaple Hkt' the 

Knch bn\lhtn:: - bellrve that 
the United States should bt 
a -you·re on your nwn·• klnd 
of pint' ..,htrt thl' nnart and 
wr,.Jihy and well -rolat~ ta.kt
care nf themulvea and the 
olhen.. "'Oh -.mU, tou•h tuck, 
)'tm·reon your rrwn ·· 

Sorn· that you can't an'ord 
the heal!h lntunnrt premJ . 
ums bccausr- you art unem· 
p\uycd or because . • u most 
AmM"lc.am., your llu:omr hu 
nol riten in ~al ttrm& for 
about 40 yean while htallh 
lnsunnc:t cost1 have sky. 
rocketed Surry ll••t you bnt< 
n prt·UI!tlne c:ondlllnn that 
won'! be lnsu~ IK'Ctlutt- tbc 
fmand•l rltk to • cmponlt 
lntercll h dtemed too high 

to t ~ke . Thtrt '' •lways lht 
chalet of &•.Uftrl.n(l with your 
condlf\on or lncurrhll rnor· 
""""'debt - tnb.rrt. ln fad . 
thAI you Art likely to have In 
nte ror perttOnal bMkrUfltc·y 

TM- nNJOIItlnn to -om.mt · 
urc .. b only 11 part of 1be 
pldurt. 

Thr dtc:X Is b:Jdly Slicked 
ll.ltt1n.st ordtn:.ry Amertca.n.'( 
alread)• a• a rcsu.ll of the- con· 
Unutdrlllnrooononlk ~ul· 
llt:lln our sodcty. Thb lnfor· 
matlon b 001 new. 

Ftnlnc\almr.quallty -the 
pp lx:twccn the ritll and the 
no.stofu1- hnlll~nfT09o1nl 
over th~ put tO yran. Now. 
1 peroent of our cltilc:nsnwn36 
j~l"tt!IIIOrthelt:IIIOrt ., M.alth 

Thtl0f11UI)f:rtrnlll .. 'll8:1JI'!l · 
cent ol Unhed Str.ltt' weal! h . 
le.wtna th~ nlher I~ prrunl 
sharnd hy 110 tJOrcenl of""' 
Vf'Oplt 

The e<:annmy e.uentlally 
doublrd In lht' ht!tl 40 yuu. 
Hall ;otlillle benefit. as tht< 
tn~h.an waaevrewon\y7pcr 
ttnt dunnr: tMt Ptrlod 

Accllfrtint to Tr.et:nl stall'· 
lie• . l~ mtutnn Americans 
earn leu than lhe mf'dlan 
lncomcof~e .OOOpuyu.rand 
2.S pertent of all jobs pay less 
thanJ22.DOOPI!T~r. thl' Fed· 
en~ I poverl)' )evel for a r~m\ly 
or rout . 

These llatiJ!ICI sbould 
enure eveq· wnrkln~ man 
and wonutn In ,\mr.rlca. a~t 

tnt J'IUfi.O,. for 50Cial unrest . 
Tbh di!turhtna ~~;rowlnt 

wealth .. p benr.flts few lo 
lht dttrlmflnl n! "'an)' a.nd 
cnn1rlbule1 sl~:nlikantly 1n 
lonr: tr.rm national t'r.onomlc 
dt-cllm:. ullim11tely deJ'IrlYlrlA 
cvrryunt lrTes~llvt• CJ{thetr 
c:urrcnl l't.nnumlt or 1ncial 
status 

In mr vlrw II would hi> a 
sh•mt' for w. In conU.nur thls 
trtnd by elt:cUnR a oresjdcnt 
wbo promises to berln hh 
•erm by ow-numinR a slrn• · 
ture salety ~II:..: thai fm&.llr 
bur.ks rhe I rend. 

I don 't want to live ln .a 
nation !hal tcllt \Is tlc:k :md 
dludnntaged ··)'f)u'~ on your 
nwn.·· 

Catholics Follow 
Consciences, Too 
Uv Cco"r.~~: C1n1U 
lllllfOtf .. trqw~'•'lduu 

This h In ri!'II1Qnse to I he 
rommcmt.sof Jonn Umun,yon 
San/ant lheU1!<"1JtlvcdiTedor 
of the Nrw Mrs leo RtliPous 
Coalition for Reproduc.llvc 
Choltt, 'A'hlc:h were ruhiiU.ed 
In tht Monda}· e-dllton nft~ 
AlhuquCTque Juurnal under 
the head lilt: "Birlh Control a 
M1ner of Consc:tcnc:e." 

Sanford hns taken aim at 
an old but onaolnc dispute. 
the forclnl or III.IJlll)'CrJ 10 
fund blrt b control. How-c~r. 
lhb lime tht< run& IIJC armed 
whh new ammunllion -I be 
Sl•nd that has been Ia ken by 
thr Catholic bishops or the 
country. 

look for 1 dHTenml Job 
A.ndlerscxtcndlhat lhaLq~hl 

1 Utile ruther. lf lhc C'o~~lbollc 
orolherrellll!1nuslybll~ hm 
pita.\ or c:linlc cannot , ln cood 
consc:lence, acqulttct' to the 
aovernment '• demands thai it 
pnn•ldt' b\rth c:ontrolas a con 
dlllono1rccrlv"1ncMcd.le~reor 
other ftdcn.l fundln&, m;aybe 
llbtiJooforlttodOKC'Itsdoo~ 
to all the pcopk!whodcopcfld on 
II and turn I15Clfi.ntoan offite 
buUdlnl 

Sanford write~ . "Theft~ . 
dow 1\J\d c:onsclr:nc:t' th:11l must 
be prO!eeted ls that oflndiYid· 
\Ws ~ I couldn't aJT\"'(! 11"10f"1'!, in 
C»cl. that \s what 1 haw t!Mn 
s.,rlna 

General Calls for Return of the Draft 

Either S:~nford hasn ·t read 
the literature put forth by thr 
b1s~sorsheha. .. n'l pcUd,mucb 
alh:ntion to media reports on 
the matter. In botb Clllt:-' the 
polnt l\.u bt!en madr that whAt 
i!o.atstakCislheorcl\l~u.!(fi!C
dom ofcutnr pt'Oplc , ar people.' 
•·ho scrvt til«! nt'<'dJ ofolhf!rs. 
to not be farad lo viol<&te the 
lu.-,o!Cod. 

She concludes hor sentenoe 
by lndk.atln, that such free · 
doms do not belong In the 
hand.s of .... . a corporation 
suc.hns the U.S C.orUerencc(J( 
C.:lithoUc Bllhop' " 

Sui a&J~\nthcpoint ls totally 
mJuerl The hlsbors Rrl! not 
presslnr the m.elle~"AJ • rnearu 
of Ralnlne more t~uthortty or 
pnwc-r Tht'). are tpeaklnC on 
behaU of people who will b.! 
forad to do 10mcthlnrapi.nst 
lhclr wUl. agaln st their ~U· 
r\ousbe.lk:!s.. 

th· JO.H ROC:IIOI 
Fordpi'Miey 

WASHINGTON - Gen . 
Snn'ley Mc:Cbryst&J . lbe for· 
mer lopCOtDmAnder oflnler· 
n.atlon•l forcr.:t In Afahanl· 
stan. nid recently lh31 tht 
Un\led Sta1es a:hould brlna: 
~cit tht• dn.flJf h l'YC1" P,! 
lo war aao.Jn. 
~llhlnlc weouJhl to have• 

drafL llhJnk If • nanon toCJ 
to ""''· II ahouldn'l be aolcly 
be." repru~nttd by a profu· 
slon<&.l force. ~use II gets 
to be unrepresent~tlveofthl! 
popu.l.atton." Mt<:bry7tal said 
111 A !Jlle·nirht nent Ju~%! 
ilflhe2012 Mpenlde.:ls Felli· 
val ~ I think if a n.atton coea 
tow. r.every town. t:vtTY dty 
netods to be •• rilk. You nukt 
th~t ded£ion. 11nd rverybody 
ba£ •kin ln the ~:nne:· 

He arrued thtt lhe bur· 
dens oflbt' ,.,..,., In Iraq and 
Afrbenlsr~n h:.ven•t been 
properly shared ttrou tbt 

Letter policy 
[~ta~npres5inc 
optntcmsonr.ltWS- and 
com~pYblnNdln 

1M ,Aibuqoerq• .Jowmal 
.... M"teotM. They may 
•pcM•rll'l e~lc ,...Ga.. 
tndudtF\IIhe .!Qvr.,.rs 
Wl!'b Ike and Hiltt:nable 
MCr.ft.oe.S a.to-« 8oS )n CJtW. 
All '-n•n and OJ)tnlan 
art.ldet .aralodi'leo. 

letttrs to lhr Jou~l. P.O. 
~ L Albuqwraur. 
N.M. 87103 

SuDmtl online : t:ttp:J/WWW 
•bqJoumotcorn/lenen-
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Chtropr-ilctre Arts 

883·5858 
C..:t.,~ v' l..,.. •1! 

U.S popul.allon . .and emph.a · 
shed thai the U.S m.illta.ry 
could tn.Jn dnJtees 50 that 
lhert wouldn't bt a lou of 
eCfccllveneu In lhe w&r 
dlon. 

~t ·ve l!njo)"ed lht ben~t• 
of a pmren.hma.l Rrvla , bul 
I think wt!'d be better lf we 
actually...-rnttondrll/llhue 
days,~ he uJd. "There would 
lOmt los.s ofPf'Orenion:illsm, 
but for thl! na&n \1 would be 
1 belltr count." 

Tht w.an ln Aflhanlstan 
ond lnq pb~ unfair tnd 
r:rtreme burden' on tht! pro . 
reuiona.l oillltary.e!pecl.ally 
r.seutsu. and thclr ram Wet. 
McChry~ kl .. ld. 

"Wt've JWV•r done thai In 
lheUnittdStAII!'hdort".; 'IU't''Y(! 

n~ver fouahl •n exlendcd 
•.ar with .an all ·voluntet:'r 
mUitary. So "What It moan1 
It you'v• <-ot a very small 
popu}aHon Uuat you·re i:Oln« 
to.andyou'retoinr toll over 
and over araln.- bt: nld . 

" Rec..au~ Irs les.s th.an 1 per · 
ct!nl ofthr popul.JHon .. pco· 
pic art very support in. but 
they don't h:avethe umeeon 
nac:tlontoil." 
R~rvhts foUowlnr mul· 

tlpledcploymc!:nl.c havt trou· 
ble mAinlalnlng e.w.~n and 
Camllles and hne a -frlthl · 
cnintb' hJRh" mtcor suldde. 
hesaJd. 

"The reRrVe structure II 
desl~~;n•d for majOr w•r. yuu 
f\Jhland then you stop, but 
whal ~·ve dont ln,tead n 
fC:IM bxk 0\tt and O\ICr to tht 
Amr poople." he said. "Wc'rt 
tolna: to have lo relook lht 
whole model bt-c.ause I don1 
think we can do lhls at;.Un ." 

McChrts:lal wu spuklnl 
at a panel foc:uK'd on bow to 
mAna,remurri•rc ln themlli · 
t.ary. Hewu~int:dby A nnW:. 
bis wife of J.S yean. and the 
dlscu.sslon wu modera~ b)• 
CNN'J Suu.nnt Mlll.-e::nu. 

Multiplrdr$1oymcnbaf\m 
result In dhlon:es and spill 
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fa.mllies. ht'saJd. 
"1'he ra:trri•ttUt I are mMI 

~:tnincd an: the nrdor NCO a 
(non·tnmml.sclontrl nrnoeu) 
andofficen who hallf: (our or 
five: touB ... you 're apart so 
much that It 's hard 10 h.a~ a 
111~rrlacc lf you're not toaeth· 
er al le.ul a triHtal mass 
of tlme, 1nd lh1tl '1 lourh." 
McCh.ryttalsald 

MlhtiUX asked Mt'Chrys · 
LalhO\Io'hchurrg,n~toret 
thrweb lS yean. al m:..rrttcr: 

.. One d;ay a.l a time ;· he 
respondt'd. 

II seems u tbouah Sanford 
W'OUid likt' 10 UJt' I be. UIU 
ment , .. If yau c•n·t st<fnd the 
heat. ,et out oflb" "k.lt<:ht<n."' 
•E";,inst tho•e people .,•hose 
c.onsclt'.llces artdl:am ... trkal 
ly opposlft- lo lht> c:nnstlcnco' 
Of the mc:mbcn Of ber JTOUp. 
In other words. lJ you ean·t, 
In r;ood ennsclellct' . prov!dl! 
people! with birth control at 
lbt clinic. or hospllal othcre 
}'t)u ...ork. rna,ybe It'S tlmc you 

PUBLIC INFORMATION MEETINGS 

On 1 RequHied ModiHc.Uon ID tho 
Hazardous WnC. Facility Penni! for !he 
WoslA!Ioolation Pilot Plant 

Yec. trad.ll1onal beltdofthe: 
CAtholic Church SAYJ thlatarti · 
ftd<&l birth control is wro1t(( , 
anrl lht hlshopll contlnue 10 
supportlhal doctrine, 

8U11hat lspar1ofanoldbat · 
lie: Mrs not bbckrn.Jtl pcop:• 
of deep rcll riou s h . it h Into 
doin1 som\'lhlna tht'Y know 
to be moral\y "-Tont. 
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LOCAL NEWS 

Poll finds 
Obama has 
strong lead 
inN.M. 

Duran joins effort asking feds to help stop voter fraud 

Heinrich has 9-point 
lead over Wilson in 
U.S. Senate race 
&'t5t•'tf'Tnrtll 
Tk..·~u ~· : "' 

1'\JIIUIII•r;, I ••\'V o• "''lt;'\\n\ 
""\\', , In~ ••l•r ,, :., '"''""' "·~ulu 

-of .lrt~'\", , IHI"m.,h,lpull•h;U 
~'1\V \':•··u Jo., :\ O.vn..· ~ Otunu 
...,lth . I ~Uul •k....JI~II•· . ..J•I\\"1 
H..•JOOJhlw:m 1\.ljn N~IIUII,:") in 
the r.JC\' hlf ~~·w ~k.\ . ..-u, !iw 
ck:ctCir.tl '"''""' llwl"':' •'·" 
ib't\'l.lo\lCI\IU(J ,II I• \ ' '- '-' 1\.ll~' 

C."\nduLh· ~\.:ln\n lldJI.'"th 
is d01r.f:' nc.trl) .u \~'t'lllll hh 
DO::withlolq ul•!.,, ,,.,)h,'l\llw.:r 
WUson. 

0\a m., h:.-i>kllfiUI!o."Y 
Slpo.•rco.••Ut•.• ·IHJ~:ru:n t 
lii('('Ut~h.•J')IIll\!b}' lht· 
romp.uw. Cllkd We Asl 
1\ou.'f'k-.a. NUil' P-'fl"\'ni .U\' 
undn:idcd 

Tht" ,.,Ill._. >W'\'q' •ho•w" 
ll~lnrlth wuh ~ 1\Uh: ro•nt 
k:ldO\'t'f \\'lbun-:\lp..' ICL'OI 
h • "~ j:<etn-nt ~"\'\'n p.:f\:l!UI 
aro \llld•oc:kh..,J"' thh •ntt, 
&C'COI'dii\K IU I he fl'l\ll 

The numho:n.ln the 
pl"aldentlalmntt"'it•n• 

f..n~~~~~n~~~~~~· 
Ma:l"' 1\ Luo Arri! roP 1'1' 
Dtmno-.~tk·l~'l\hl~ Nntp..ny 
Nbllc roUcy l'ollit•r: 4ho",.-d 
0N.m,a wtt},;~ 1-4 ·(!<'11'11 k•..J O¥ef ......... ~. 

'J; ~in~"''tllheNie 

f · . ~~~1~M\:t 
HoootYef. tft: new Sc!Nn: poll 

by\\~ .... Am<ric> ""''l<lori<ll 
wtlb3.slf;Di{tc::antly~kad 
lM!r \\o'\J.sora ttun he h.u h.ld 1a 

. Oibo.-~ ' COo:l\priii'Uhlic 

::t ~~~~~!;:! 
~, ladP\~\\o-d..m 
![". Appucntfv.Uw Pf\..."'iJ('I\tW 

·-~ ~~7.~=New 
,,. who u tht" Jjbcnar{ap rwtn 

c:Mdidate IOf pta)dtnL The 
P\lhlio.• fuli.;o,• fi,,U\ncpoUin 

• April Jbow.:d )olwon t;o:nln& 

Secretary of state 
supports Colorado 
governor's request 
BySttvtt~rtTII ,,... ,, .,. .,,.. '~·· 

:-.!'"' ).k:u .• ~·;rv•-"' ·' ' 
Sl.+t<" lh~"' ' ' I1U r. t11ll ·~ nt' 1: 
toult-..i 1~ 11:: H~'JNHr...'.U~ 1'11~ · 
11('11\~o.(lio. , u• (l,.fll '4'\ 1'1.11 

,.,M..,. .,.11\'\ u •. ~~ ''''l ' 
OtfUI'tll\'nl ··~ I kwn..·l onJ 
~'"Y ' " ho,:lr t•n, un· :t. ... 
nonct\U"""' .on•n·t un ,, ,ur,.: 
mU> 

lh..· rc'fW'IO:\.InM...,.In.'<l 
munllt• .dto•ri"'':"II\'JI•IH,,• 
I\'Jl'Of1\'d th:tl ·• kt..,.,hl' tnw•ll · 
pltoll\ he ... · r •• unJ , .. o\..kntc lt\.11 
J h.VIJiuJ u( Mlm"ttU't'll' h.l& l 
c:ut t-,tJ.!,.,. in M:v.· ~k-111'0. 

Col\.lr.-.!o· 'oWtt.'1 .al)' u l !-t.Ji c 

S..'VII G.· ... · k·t Ul\ ~lond.J ~ WIUit 
1 ti"II•.U1\&'hnd \oo:.-unt) ,!.,.., · n~ 

T'll)'llnt:IN.tpo•ln.tnot•n:.lo.-n 

lby. ;,.Jutl).: th,· .. ~:C''"Y "' hdr 
'"rllr tkritu~hir .:ut11' .:o: 
.11b.JUI ~JifiO(.ulur ... Jt• .. ~ ...... 

r,.:•l.:flk.,.,, .. "WJth.u 
~ M;'.: h,.1.U~<.~ol(~lh: 
w<luJtu~ l\tn~n - .. r.J IW\1 

lio..·tUM'I:Ult P "'t'"""'(rom 
)Dil."fY.•hrro..•th..:ttp:»o:loWL:flooa..,: 
t.'l«tto~ "Wrt· this ::~rpn~o:ICh 
;v'ldt.IJ"C."'.,IIIf~t·Jintll.lt 
J.«n:Cm(ntJivithth<"np.:nc)'. 

l.)w.lJI.',.ufli.."'':un \\'c:Urk:l· 
d.2'(\'\'ri0t.-dttutothc:..urf"'"' 

~~~:~ ;!b" th.:~~:7~;:c! J 

1ht &efll IIIII) CeQ).•,, 

SAVE$$$ 
HAVE J:UN! 
.IACKAlOPEI 

tspcroelll of \he YOtc •wheT~ hk 
~~-~~~~~-

!
-"""""-'"'poll_ .... 

_..AoaololU27"Iilxly 
wun.~ wen: Nl'\"e)'CCl The 
~ ....... o(.,...~ 

t· 'U~~ 
\':"~·· · - """"" •1ilody' 
"""'"'~~ ·.tnatbdrintcnflotlto 

-Wit&. • ~ 

lnth.tllo 'll o..·rllu ,m uro ·l: , 
.. lltc.• ~'"" M••\1 ." ...,.,,,.,orr 
uf'•\.tl• ' •' tr .l .. o' l . •'"'" 
uuok r\,u ,., , """ •~U • llo •:! ' ! , 

~·n•lll• •:• .... : \u .o.' l 'Sl. •' 
,\h•'"' '' \ •<l•·t .. : ~ •,,.,, ,., . .. , 

uitht>ut .JI &.'h.l! . n .. ,Ul.\1• · 

u~.·ntu: .. . ... ·· ·'·-i' '" h . •\'\' 

~"'IIUtt.ll :o•l• • • : ·: .• lllllolo ' it 

rt"'(i>" •''"'' ''''''' · ~ ' · .,. •,j , ( · 

.. ·hphklil •· •h . 
hm ht",,...,. \,•!.u..I IJ•Jr.u: .. dll 

1Ulo(t'a..,•llotnd.ti1<.1 St."\"1U11"''" 
$)...,1\'111.th& AJM..' II l..,.n(k .ot 10 •11 
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SUI-' 

R.1.:puNic:.ub h.,,,. . ...,·,"Woo.oJ 
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(r:tv,J whUc lkntuc.•r:tlo.luw 
XC'\l:Oo\•J ~t1'Ul:'lll-'~\.' 1J U!o.ln~ 
-,,.cr (r.l\h.l' .1> .l t'I"\W for 
\1\)h'f!O.Uf\)lll'.) ~lo)f\ 

Jlc'mn.:r:•t U.1nld ht'\ ·'it.lf\ \ 

a futntl.'f ~~· ~kxioo dt·ctiuns 
dir .. -c1ur .11nJ lr!hh)i,tlur ll~t• 
Sl"ll' CUWII)' t·J~r\r.' 1\\-'b • 
lion. )o.'UtJ. ~Ct •rt:tUii}' \'1'1' 1i~Nlf 

10 nuAc •u.r~ IIL"'iutUy lhoi<C' 
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"'' .. '""'·' ' ' 
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.,t'o'o llo •• • •I' · • •H ol, ,.,.. lf, 

tn tt , •' I .: .. r ,,. , ., . ,.,. , 

" '' ''b-••1 .. . -... ;,. , 
W~t .'tl''"' ~ · · ''-'' " ' .. ,,. 
m.tto• '"" ' . " ·' . •: . •.• •. 
lc.lii' I •L• ·'' "" ' ' ·,. •·:f,,l 
;or-·•·•'111 ,,, ,..., ... ~k' ' ·· ·'' "' 
wllo• ..r••t. it! 'H' ,. ,,r, , t l \ 

nnt rq:o• : ~"' .t ..,,,J '>I' n \\ 1•1· 

ri&.<dJ"•ulthm ;.!" h..:r \t.a.' 1 St• 
.adt.k:J ''"" " ·h ·: h • .:. J ;ili.·.6o 
• .. ,·, . ~.~~~ .lttJ •h . ..... .. , • • 
(\NIIU\II U•Io- ot.: .: l'o.t"' ' ' ' 
t'OIII~ 

l o .JUII · ·,\ \od\0' I•' •I' , I., j.J ,,•:t 

.t't:' i . ..... ' ,, ~ ... . ... ' 
I • ,, o:1 1• I ... ... 1 ..... ' ' ~· 
. ...... ...... . . ,,,,,, •. ,,,, , . i. 
t l .• , ···II; , ,, •..J· .o;o; .! • lo~t ,• • ·~. r 

,.:· • ..,! •••• ltlll . :., . .. , 
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,.,,~ ,; ' : . •· ' l ·.d ~ "'· 
,,.,. r .. ~ , •. ., ·•·' , , 

, .... .... ·J. ,. , .... n "~'' •' ' 11. tl 
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t • · ... . tuo'ft• h ... I :... · ~"" 

••••1·J. AnJ •ttttw .~ ,, .. ,... ,,...,, . 
; k.. lh•: l o..'f'UI\ ,.,.,1. nuo:h1 ~.J'• 
·•klln..:Jt oho· .. · •~od olt•l; l111.· 
llffk' lho:-rrq;t .. lo •u •.l•• ' "'"'' ' 

1 "tu.ln.,. ll'f"lfl ..... . 1 .• ;· ..... ~ . ~., 

lt , l., 't o l• 'l ... tfiW ' I " IfU' II " I ' r ,, 

h 't'' ' ' r " :u· u• t"h ' ! • tho· (Ja 
It t. •', I 'ill I ·,. ·11.1 lllo111 ·••·11.~ ~ 

n ... · . ~ · ·' ·' '' \ -t..: t ,.,_,unlltll' 
h•rn•· l· .. : ... , , ,t t ... tUl.rrll 
, .11\1 • lo ot J tl\o''' lu't"'u.t.'\ 'lllll• 
, ;. ~ \t l• ', 111\l.'oM OC, .olillfu t 
; .f .. ... 1 :.h .. . • fmmilo> '• '·"~ 
I I ~ ' · '' , ,.,, .. L) lleto.o t11l :• MI . 

1 • ~. .. u .... ~. h.'" 
• ~ • • 11 ,-.: ,, , ,.,f\o,' IIIJt' ll • l">.:t fl~ 

" II•·•' Uo t.o i.,\"·""'1' /ILll lh(')' 
.rJr:, .t .~l"k- l· • lo..'t:tU\'1 :"OnJ 
• •..• :~· ~~· , ... ., .... u 

1 · 4 :.:. :\:•, , l ,.,n·llt" 
.,. .. ,,:,. ·'"•"'""''rt('llti ... Oin ..,,, J,.,. , .. .. ,.,, , , tol,i)'lll 
r · ~ · ,JI: • oc •. • ,..,, ,dtt/111 •"1. 

llul•ultt • ll"'' 'l.-·•• , .,,, ,! 
tho.' .. \' • 'f\; • Of ll• 'l lo "II• II\ ~ · ~ 
lnj; Jti!UIJ! th, !i./1) ,.....,, ... ,, ,( 

tho.• 'l'\ .ai•' I\'L:t' l.otW• 

llur .. ,.· .• · ·""'""' '' .!, l · ~t ·; 
o)n.lbl ll liLo/ 1\ otU I,ll •• \ o 

~GORMAN 
Electrical Services 

lluilding Trmt in Santa F~ 
i'ur 15 year~ . 
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September I 0, 20 12 

Trais Kliphuis 
New Mexico Environment Department 
2095 Rodeo Park Drive, Building l 
Santa Fe, NM 87505 

ED 

RE: WfPP Class 2 Permit Modification Request- Addition of a Shielded Container 

Dear Trais, 

Southwest Research and Information Center (SRIC) provides the following comments on the 
Addition of a Shielded Container Class 2 permit modification request that was submitted by the 
permittees on July 5, 2012, according to their public notice. 

SRIC appreciates that the pem1ittees provided a draft of the proposed request and that 
representatives of the permittees as well as NMED met with SRIC and other citizen group 
representatives on June 7, 2012 . SRIC continues to believe that such pre-submittal meetings are 
useful and supports continuing that ''standard" practice in the future . SRIC also notes that there 
were some changes made in the modification request after the pre-submittal meeting, although 
several major changes suggested by SRIC at that meeting were not incorporated into the 
modification request. 

I. NMED must deny the modification request 
Pursuant to 20.NMAC 4.l.900 (incorporating 40 CFR §270.42(b)(7)), NMED may deny the 
class 2 modification request for any of three reasons. SRIC believes that denial is required 
because the request is deficient under each of the three criteria -- the request is not complete, the 
request does not meet the requirements of the Resource Conservation and Recovery Act (RCRA) 
and the Hazardous Waste Act (HW A), and the request does not demonstrate that the changes 
requested will protect human health and the environment. 

A. The request is not complete. 40 CFR §270.42(b)(7)(i) 
Despite the December 5, 2011 SRIC written comments, other comments on the 2011 Permit 
Modification Request for Shielded Containers, and the discussion at the pre-submittal meeting, 
the request is incomplete and does not include important information necessary for the public to 
adequately comment and for NMED to determine that the modification would protect public 
health and the environment and comply with other provisions ofRCRA and the HW A. 



Following are examples of important information that is missing or incomplete or inadequate and 
some ofthe questions that need to be answered. 

Page 2 of the request states: 
The management and storage requirements of CH TRU mixed waste in the Permit 
will apply to the waste that arrives at the WIPP facility in shielded containers 
because the surface dose rate is less than 200 millirerns/hr at the time of shipment. 

That statement is incorrect. Permit Section 1.5.2. states: 
"Remote-handled transuranic mixed waste" means transuranic mixed 
waste with a surface dose rate of 200 millirem per hour or greater. For 
WIPP, the surface dose rate shall not exceed 1 ,000 rems per hour. [Pub. 
L. 102-579 (1992)] 

Thus, regardless of the surface dose rate "at the time of shipment," any container at the WIPP 
site with a surface dose rate of 200 millirem per hour or greater is remote-handled (RH) waste 
and must he managed according to the RH waste requirements of the Permit. The request does 
not appear to recognize that requirement. Because the 30-gallon inner container has a surface 
dose rate of 200 millirem per hour or greater in each shielded container, there could be one, tens, 
hundreds, or thousands of such RH waste containers at WIPP. The request provides no technical 
analysis about the potential for one or more shielded containers with a surface dose rate of less 
than 200 millirem per hour at the time of shipment to have a surface dose rate of 200 millirem 
per hour at the time of arrival at WIPP or to have such a surface dose rate at any time at WIPP. 
Questions that should have been addressed include whether vibration or movement from rough 
roads could cause shifting or settling of the RH waste such that the surface dose rate changes at 
the time of shipment to arrival at WIPP; whether there is variation among the generator sites as 
to how surface dose rates are measured, as compared with how they are measured at WIPP, that 
give differing results; and whether handling practices at WIPP could result in shifting or settling 
such that the surface dose rate changes. What circumstances, including accidents and 
manufacturing en·ors or quality assurance deficiencies, could result in a shielded container 
having a swface dose rate of200 millirem per hour or greater? Not only are there not answers to 
those questions included in the i·equest, but the request includes no Documented Safety Analysis 
(DSA) for shielded containers. Thus, the request is incomplete, and is in contrast to the class 3 
permit modification that approved RH waste and included a DSA for RH waste. 

The modification request includes no limits on the amount of remote-handled (RH) waste in 
shielded containers that can be stored in the Parking Area Unit (PAU) or in the contact-handled 
(CH) Bay of the Waste Handling Building (WHB), even though such containers will likely have 
external dose rates that are more than an order-of-magnitude greater than the CH waste that is 
normally handled. That much higher surface dose rate is never mentioned in the request. The 
Permit now allows no RH waste in the CH Bay Storage Area, in the CH Bay Surge Storage Area, 
and in the Derived Waste Storage Area. Permit Part 3.1.1.2 and Table 3.1.1. 

The request is to allow RH waste to be managed in precisely those CH areas in which RH waste 
is currently, and has always been, prohibited. Yet the request includes no changes regarding 
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Table 3.1.1 and no limits on the number of shielded containers in those areas. Thus, the entire 
CH Bay Storage Area could be tilled with RH waste in shielded containers for up to 60 calendar 
days. Similarly, the request also includes no changes regarding Table 3.1.2, so the entire PAU 
could be filled with RH waste in shielded containers and in canisters for up to 59 days, in some 
cases. Such storage would be in sharp contrast to the storage time limits for the other RH waste 
not in canisters. Permit Section 3.1.1.1 O.ii. The request asserts safety, but provides no analysis 
to show that the 60-day storage time would be protective of public health and the environment, 
as compared with shorter time limits. The request omits a DSA or other technical basis to 
demonstrate that such additional storage time beyond 25 calendar days for uncanistered RH 
waste is protective of public health and the environment. Thus, the request is incomplete. 

The request does not include the amounts of RH waste that would be managed at WLPP in 
shielded containers, nor the amount of RH waste that would be managed at W[PP in canisters, 
nor whether the amount of waste in shielded containers would reduce the number ofRH 
canisters or would allow additional RH waste to be managed. Thus, the public and NMED 
cannot determine, among other things, the types and amounts of RH waste that would be 
managed in the CH Bay Storage Area, in the CH Bay Surge Storage Area, and in the Derived 
Waste Storage Area. The public and NMED cannot determine how much RH waste in shielded 
containers would be emplaced in the Underground Hazardous Waste Disposal Units (HWDUs) 
and how much Rll waste in canisters would be in Panels 6, 7, and 8. The request omits a DSA 
or other technical basis to demonstrate that the requested storage and disposal is protective of 
public health and the environment. Therefore, the request is incomplete. 

The public and NMED cannot determine how much remaining capacity would be available for 
CH waste in the Underground HWDUs if shielded containers were emplaced. The request 
Figure 3 (which is not proposed for inclusion in the pennit) shows some shielded containers 
being "randomly placed." However, the request does not describe how "random emplacement" 
would be accomplished and why shielded containers would be not emplaced if they are received 
in three three-packs at a time in a shipment with three HalfP ACTs. That "normal" operation 
would result in three-packs being emplaced in locations other than "interstitial" spaces. The 
request omits a DSA or other technical basis to demonstrate that such "random emplacement" is 
protective of workers, public health, and the environment. The request includes no information 
about shielded containers emplaced randomly (or in any other configuration) would make the 
most efticient use of Underground HWDU capacity. Some CH waste emplacement space will be 
displaced for RH waste in shielded containers, but there is no analysis of how much that might 
be. The number (17,4 73 shielded containers) stated on page 3 of the request cannot be 
considered reliable, as it was done 5 years ago and the RH inventory has changed since that time. 
Moreover, that estimated amount does not account for dunnage containers, which could up to 
triple the amount of space taken by shielded containers, if each three-pack contains two dunnage 
containers. Using the estimated amount and adding dunnage containers, therefore, up to 18 
percent of the floor space in panels 7-10 could be taken by shielded containers. There is no 
analysis provided about whether displacing up to that amount of the remaining CH waste in the 
WIPP Inventory could result in reduction of the permitted amounts of CH waste in panels 7 and 
8. Therefore, the request is incomplete. 
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Despite extensive discussion in SRIC' s December 5, 20 ll comments and questions at the June 7, 
2012 pre-submittal meeting by SRJC and others, the pennittees continue to not discuss a major 
need for the modification request, despite the requirement that the request explains why the 
modification is needed. 40 CFR §270.42(b)(l )(iii). That need is to address the permittees ' 
management of WIPP over the past 13+ years in such a way that there is not enough available 
capacity in the Underground HWDUs for a signiticant portion of the RH waste in the WIPP 
Inventory . In Panels 1-5 , there are 462 RH canisters emplaced, with a volume of 411.18 cubic 
meters (462 x 0.89) . Panels 6, 7, and 8 have a total capacity of2,060 canisters (600+730+730), 
or l ,834 cubic meters, according to Table 4.1.1 . Since the permittees have stated that they intend 
to request a permit moditication for panels 9 and I 0 to be the same size as panels 1-8, the 
presumed RH capacity of those two panels would be 1 ,460 canisters or 1 ,300 cubic meters. 
Thus, the total available capacity for RH waste is 3,545.18 cubic meters ( 411.18+ I ,834+ 1.300). 
That is approximately half of the RH waste legal capacity of 7,079 cubic meters and 
approximately 2,000 cubic meters less than the amount of RH waste described in the 2011 WIPP 
Inventory (DOE/TRU-11-3425). (Attachment 1 ). The actual RH capacity is being further 
limited by the fact that canister emplacement in Panel 6 will be less than half of the 600 cubic 
meter limit. 

The fact that there is no enough space for the RH waste in the current WIPP inventory using the 
current configuration and permit requirements has not been contested by the permittees. 1 How 
shielded containers re late to meeting the need for capacity for RH waste in the Underground 
HWDUs must be addressed in an adequate permit modification request. That this major need 
and the above data are not even mentioned clearly show that the request is grossly incomplete. 

Page 4 of the request states: 
RH TRU mixed waste emplaced at the WIPP facility in shielded containers will 
remain designated as RH TRU mixed waste in the WIPP Waste Information 
System (WWIS). The emplaced volume will be counted against the RH TRU 
mixed waste volume limits specified in the Permit. 

Proposed revised Permit Section A 1-1 b(2) states that "Each 30-gallon inner container has a gross 
intemal volwne of 4.0 ft3 (0.11 m3)." Since each shipment could contain a single 3-pack of 
shielded containers, each shipment could have 0.33 cubic meters. Each RH canister holds 0.89 
cubic meters. Thus, I 00 cubic meters of RH waste in canisters can be handled in 113 shipments, 
whereas 100 cubic meters ofRH waste in shielded containers is handled in a minimum of304 3-
packs, and could require that number of shipments. Therefore, use of shielded containers would 
substantially increase the number of packages containing RH waste being handled at WIPP, and 
substantially increase the number of containers arriving at the site and being stored in the PAU, 
WHB, and Underground HWDUs. However, those matters are not discussed in the request, and 
the request is inadequate and incomplete. 

1 
The SRIC analysis, attachment 1, was provided to the permittees on January 26, 2012 (Attachment 2). They have 

never contested its accuracy, and have agreed with the factual statement that the current configuration does not 
provide enough actual capacity on more than one occasion. 
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Since the permit request provides for no prohibition on dunnage drums, one or two of the 30-
gallon inner containers in the shielded container three-pack, the number of containers to be 
transported to and managed at WIPP could be two or three Limes the amounts provided in the 
precccding paragraph. The impact of dunnage drums on the number of shielded containers that 
could be emplaced, and the amount of space shielded containers could occupy in the PAU, 
WHB, and Underground SWDU is not discussed in the request. Thus, the amounts described in 
the request are not accurate and complete, and the request is incomplete. 

Instead, the request asserts, but provides no technical analysis, (page 9) for the proposition: 
Shielded containers are expected to reduce the time and personnel necessary for 
the packaging of RH TRU mixed waste at generator sites and the management, 
storage, and disposal of that waste at the WIPP facility. 

Absent any analysis to support the assertion, NMED cannot accept the assertion as stating a need 
for the modification. Such a proposition could only be true if shielded containers eliminate some 
RH canisters, for if the same number of canisters are packaged at the generator sites and shipped 
to WIPP, there are no such reductions. 

The second "need" discussed in the request (page 9) is: 
The Permittees believe the use of shielded containers wi II be beneficial because 
the shipment ofRH TRU mixed waste in shielded containers in the HalfPACT 
may be more efficient than shipment in canisters using the RH 72-B Cask. 

What the permittees '·believe" is not adequate documentation, and it is not an adequate statement 
of need for the modification. Indeed, shielded containers appear not to be beneficial, especially 
since shielded containers will compete with use of the storage facilities for CH waste, thereby 
potentially slowing handling ofCH waste. Shielded containers also will displace some actual 
CH waste capacity in the Underground HWDUs. Of course, use of shielded containers would be 
extremely detrimental if those containers result in accidents, releases or contamination ofthe 
PAU, CH Bay, or Underground HWDUs that disrupt other operations at WIPP. Moreover, there 
could only be more efficiency if the use of shielded containers reduces the number of RH 
canisters. But the request does not mention that possibility. Instead, what the Permittees 
apparently desire is to bring as many RH canisters as possible and additional RH waste in 
shielded containers. As already discussed, the reality is that shielded containers would increase 
the amount ofRH waste being stored and disposed at WIPP. 

The request includes a new section in Attachment AI, Al-ld(4) Handling Waste in Shielded 
Containers, which states, among other things: 

If a primary waste container is not in good condition, the Permittees will 
overpack the container, repair/patch the container in accordance with 49 CFR 
§ 173 and § 178 (e.g., 49 CFR § 173 .28), or return the container to the generator. 

The request also includes a new section in Part 3, 3.3.1.8. Shielded Container, which 
states, among other things: 

Shielded containers may be overpacked into a standard waste box or [sic] ten 
drum overpack. 
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Those provisions are not valid and cannot be incorporated into the permit. First, a three-pack of 
shielded containers could not be overpacked into either a standard waste box (SWB) or a ten
drum overpack (TDOP). According to Table A 1-2 of the request, a three-pack of shie lded 
containers weighs 7,000 pounds. However, that same table shows that weight exceeds the 
maximum gross weights or a SWB or a TDOP. Thus, it would be a violation of the permit (and 
endanger pubJic heaJth and the environment) to allow a three-pack of shielded containers to be 
overpacked in the proposed containers. Second, a shielded container that is damaged such that in 
any location its surface dose exceeds 200 millirem per hour shou,ld not be overpacked in either a 
SWB or TDOP because those containers are so lely for CH waste. Therefore, overpacking may 
not be possible for shielded containers. Repair and patching may not be possible for shielded 
containers. Returning a shielded container not in good condition to the generator site may not be 
possible, if the damage precludes the HalfPACT from being returned to the generator site. Thus, 
shielded containers that are not in good condition could be "stranded" at WIPP. The request is 
incomplete in not fully analyzing those possibilities and describing how the situations could be 
addressed. 

If the permittees intend to overpack a single 30-ga!lon inner container, the request must then 
discuss how such a situation would comply with the limitations on SWBs and TOOPs and 
another new proposed provision: 

4.3.1.8. Shielded Container 
Shielded containers are configured as a three-pack. 

A single overpacked shielded container is not consistent with that proposed provision. Nor 
would the remaining two containers that were not overpacked be consistent with the proposed 
provision without a dunnage drum. 

Moreover, the Permit provides that SWBs and TOOPs are for CH waste. To allow shielded 
containers to be overpacked in those containers requires changes in various other provisions of 
the Permit, which have not been requested. For example, Permit Section 3.3.1.3, provides that 
TOOPs may be used to overpack ''CH TRU mixed waste." But a damaged shielded container 
could have a surface dose rate of 200 millirem per hour and could not then be considered to be 
CH TRU waste. Permit Section Al-lb(l) includes SWBs and TOOPs as CH TRU mixed waste, 
so those provisions would have to be changed to allow overpacking of shielded containers, 
which are notCH TRU waste. But such a change would be inconsistent with Section Al-lb(2), 
which relates to RH TRU mixed waste containers, including shielded containers. 

Co-permittee U.S. Department of Energy (DOE) has stated another need for shielded containers. 
Its Draft Environmental Impact Statement for the Disposal of Greater-Than-Class-C (GTCC) 
Low-Level Radioactive Waste and GTCC-Like Waste (DOE/EIS-0375-D), February 2011, states: 

Consistent with this planned change request, this EIS assumes that all activated 
metal waste and Other Waste - RH would be packaged in shielded containers that 
would be emplaced on the floor of the mined panel rooms in a manner similar to 
that used for the emplacement of CH waste. at 2-4. 
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That need is not discussed in the request nor is there any discussion of whether, if the request 
were approved, any further modification in the shielded container provisions would be required. 
Therefore, the request is incomplete. 

SRIC would also note that its comments on the GTCC DEIS strongly criticized the document for 
many legal and technical deticit~ncies. 

Thus, regarding several different essential matters, the request is incomplete and denial of the 
request is required. 

B. The request does not meet the requirements of the HWA and RCRA. 40 CFR 
§270.42(b )(7)(i i) 

The request includes numerous changes to the Permit in how RH waste is packaged (using the 
shielded container), stored in the PA U, opened in the CH Bay of the WHB, examined for 
contamination and damaged containers, placed on the facility pallet, and emplaced underground. 
As already noted above, aspects of handling of shielded containers are not completely and 
adequately described in the request, as required by the HW A and RCRA. 

20.NMAC 4.1.900 (incorporating 40 CFR §270.42(b)(l)(iii)) requires that the request explain 
why the modification is needed. The request fails to discuss, let alone adequately explain, that a 
major need is to expand the available disposal capacity for RH waste in the Underground 
HWDUs (see discussion on pages 3-4 above). It is clearly a violation of the HWA and RCRA to 
not fully explain the need, and the request should be denied. Moreover, the discussion of need in 
the request is clearly inadequate or erroneous, and does not adequately explain the need. 

As will be further discussed in #2 below, the request also does not meet the requirements for a 
class 2 modification request. Consequently, the request does not meet the requirements of 
RCRA and the HW A. 

Thus, the request does not meet the requirements ofRCRA and the HWA and denial ofthe 
request is appropriate. 

C. The request does not demonstrate that use of shielded containers will protect public health 
and the environment. 40 CFR §270.42(b)(7)(iii); §74-4-4 NMSA. 

The modification request does not discuss the characteristics of RH waste, including that it can 
have a surface dose rate of up to 1,000 Rem per hour and is highly dangerous to workers and the 
public. Because of the difficulties of safely pe1mitting RH waste at WIPP, RH waste was not 
allowed until a Class 3 modification was approved on October 16, 2006, effective November 16, 
2006. 

As discussed on pages 4-5 above, the use of shielded containers substantially increases the 
number of packages containing RH waste being handled at WIPP, substantially increases the 
number of containers arriving at the site and being stored in the PAU, WHB, and Underground 
HWDUs. In addition to significantly increasing the operations at the site, those increases pose 
dangers and increased risk to public health and the environment that are not discussed in the 
request. The request does not demonstrate that such an increase in the number of packages with 
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RH waste would not endanger public health and the environment. On the contrary, increasing 
the actual number of RH waste packages could endanger public health and the environment by 
requiring additional handling of RH waste, thereby increasing exposures and the likelihood of 
accidents and releases. 

The request (p. 5) states: 
Upon arrival at the WIPP facil ity, the shielded containers will be processed as CH 
TRU mixed waste using CH TRU mixed waste handling equipment and operating 
procedures. 

SRIC o~jects to shielded containers being handled identically to CH waste because RH waste 
and CH waste are significantly different. Shielded containers will have much higher surface 
dose rates (an order of magnitude or more) than most CH waste containers. The higher radiation 
dose in a container could generate gases at a higher rate. The higher radiation dose and different 
waste characteristics could also generate different gases than CH containers. The higher 
radiation doses can pose an increased risk of releases to the environment and threat of worker 
exposures. The permittees should have petformed a time motion study for each waste handling 
step for shielded containers and calculated expected radiation doses and included such study in 
the request. Such a study could demonstrate that certain procedures should be adopted for 
shielded containers to minimize personnel exposures, both for workers directly handling shielded 
containers and for other workers in the PAU, CH Bay, and Underground HWDU. For example, 
additional worker protective equipment, such as a respirator, may be indicated for personnel 
doing radiological surveys required by Permit Attachment G3 . Specifying additional minimum 
distances in aisle spaces and limiting the number of shielded containers in the PAU and CH Bay 
could minimize personnel exposures. Specifying emplacement locations and distances and 
limiting the number of shielded containers in the Underground HWDU could minimize 
personnel exposures. Thus, if shielded containers are to be used, revised procedures should be 
discussed and analyzed to determine the need for changed permit requirements. The petmittees 
reluctance to discuss such requirements may be because they do not want to be subject to class 3 
procesees. Regardless, technical analysis of these matters should be required to protect public 
health and the environment. 

It is not exceeding NMED's authority to recognize the radioactivity in the mixed waste, and 
addressing radioactivity does not regulate radionuclides. NMED, the permittees, and the public 
have recognized during the past 20 years since the original draft WIPP permit was submitted that 
radiation monitoring was an essential part of WIPP's operations and is appropriate and 
necesssary under the HW A. Such monitoring and radiological survey is necessary, and has 
always been part of the Permit, under the principle of co-detection, to determine whether a 
potential rel~ase of hazardous constituents has occurred. The permittees also have recognized 
that NMEO has authority to include, or not include, iRH waste in the WIPP permit. Indeed, the 
original Permit issued on October 27, 1999 included a prohibition on RH waste. Permit 
Condition II.C.3.h. The class 3 permit modification, approved on October 16, 2006, removed the 
RH waste prohibition, but included other provisions that limited RH waste, which were 
supported by the permittees. Thus, there is both state and federal legal and regulatory authority 
and historic practice that provide that NMED may not approve, or may put various limitations 
on, RH waste in shielded containers. 
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Because the request does not demonstrate that use of shielded containers wi II protect pub! ic 
health and the environment, denial ofthe request is appropriate. 

2. If NM ED does not deny the request it must process the request as a class 3 12erm it 
modification under 40 CFR §270 .42(c). 

Pursuant to 20.NMAC 4. 1.900 (incorporat ing 40 CFR §270.42(b)(6)(i)(C)), NM ED may 
determine that the modification request must fol low the procedures for a class 3 modification 
because there is substantial public concern about the proposed modification or the complex 
nature requires the more extensive procedures of class 3. Both requirements are met regarding 
shielded containers. There is substantial public concern about shielded containers, and there is 
very substantial public interest in WfPP and RH waste, as has been demonstrated repeatedly over 
the past 15 years with the WIPP permitting process in which hundreds of people have 
patiicipated in addition to several organizations, including SRIC, that represent hundreds of other 
peop le. 

The complex nature of using shielded containers also has been demonstrated by the above 
comments regarding matters that are not adequately discussed in the request. Handling RH 
waste at WIPP is demonstrably complex and was subject to class 3 modification procedures in 
2005 and 2006. Shielded containers would continue the complexity of the existing RH 
operations and add new procedures. Thus, shie lded containers would multiply the complexity of 
managing RH waste at WIPP. 

Also, as noted above on page 3, the permittees previously requested that some RH waste not in 
canisters be handled at WIPP. As a result of the class 3 permit modification- HWB 06-0 I (M)
Permit Section 3.1.1.1 O.ii was approved to allow RH waste not in canisters to be handled in 55-
gallon drums in the Hot Cell. But shotier time limits were established on such RH waste, as 
compared with CH waste or RH waste in canisters. As part of the class 3 process, more detailed 
information would be provided as to what time limits should apply if shielded containers are 
included in the Permit. This complexity requires class 3 processes. 

That class 3 modification for RH waste also imposed volume limits on the amounts of RH waste 
not in canisters that could be in the Hot Cell. Permit Section 3 .1.1.11 . As pati of the class 3 
process, more detailed infonnation would be provided as to what volume limits should apply if 
shielded containers are included in the Permit. This complex situation also requires class 3 
processes. 

To incorporate shielded containers also requires additional changes to the permit that the 
permittees have not included in the request. The need for such additional changes also shows the 
complexity of the request. 

Moreover, on October 24, 2011 , NMED Secretary David Martin made a determination that the 
Los Alamos National Laboratory (LANL) class 2 permit modification request for TA-63 
Transuranic Waste Facility would be processed as a class 3 modification (which is ongoing) 
because of a "long history of substantial public concern regarding the management of hazardous 
waste at LANL." (Page 2). The NMED Secretary also determined that the modification ''would 
require complex changes to the facility and its operations." (Page 2). There is an even longer 
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history of substantial public concern regarding the management of hazardous waste at WfPP, 
dating back at least 20 years. That public concern has been manifested repeatedly in the original 
pennitting process, including the public hearing that lasted 19 days in 1999; and in public 
involvement in numerous permit modiiication requests over the past 13 years, including the 
request that allowed RH waste to be managed at W!PP. As already discussed, the use of 
shielded containers would require complex changes to many aspects of RH management at 
WIPP. 

Additionally, other regu lations require shielded containers to be a class 3 modification. 40 CFR 
§270.42, Appendix l.F.I.a requires that a modification ·' resulting in greater than 25% increase in 
the facility's container storage capacity . .. " is a class 3 modification. Also noted above, there are 
no limits on the amount ofRH waste that could be stored in shielded containers in the PAU and 
CH Waste Bay, so the amount of RH waste allowed in those areas is certainly more than a 25% 
increase and the amount of RH waste in the Wl-:lB can increase by more than 25%. 

Regarding the Underground HWDUs, the request (p. 3) states: 

According to Crawford, et.al., 20071, I ,922 m3 of RH TRU mixed waste could 
potentially qualify for shipment in a shielded container. 

The existing permitted Underground HWDU capacity for RH waste is 2,63 5 m3. Table 4.1.1. 
The amount of RH waste that could potentially be in shielded containers is much more than a 25 
percent increase in that storage capacity. Moreover, as described on page 4 and in Attachment 1, 
even assuming that panels 9 and 10 would be permitted for the maximum number of RH 
canisters, the capacity would be about 3,545 m3. The amount of RH waste that could potentially 
be in shielded containers is much greater than a 25 percent increase of that RH container storage 
capacity. 

40 CFR 270.42, Appendix I F.3.a requires that modifications "[t]hat require additional or 
different management practices than those authorized in the permit" are class 3. The purpose of 
shielded containers is to require additional and different management practices for RH waste 
than those in the Permit. As also discussed on page 8, there should be some different 
management practices for shielded containers as compared with CH containers. Here again, 
shielded containers require a class 3 modification. 

Thus, based on the HW A and RCRA regulations and because of current NMED practices, 
shielded containers must be processed as a class 3 modification, if the modification request is not 
denied . 

3. The request includes other inadequacies . 
A . The request on page 5 states: 

In order to meet the stacking stability requirements of Permit Attachment A2, 
Section A2-2b, shielded containers will not be stacked more than two high, and 
no other waste assemblies or backfill MgO sacks will be placed on top of three
pack assemblies of shielded containers. 

However, those stacking requirements are not proposed for inclusion as permit language. 
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Permit Section A2-l provides: 
The CH TRU mixed waste containers may be stacked up to three high 
across the width of the room. 

Since the request includes no change in that provision and states that shielded containers would 
be handled as CH waste, other CH waste containers could be placed on top of a 3-pack assembly 
or a 3-pack assembly could be placed on top of CH TRU mixed waste containers . The request 
does not demonstrate that such stacking would protect workers or public health and the 
environment, and indeed the request states that such stacking is not appropriate. SRIC objects to 
a! lowing 3-packs of shielded containers to be stacked on top of CH TRU waste containers or to 
CH TRU waste containers being stacked on top of shielded containers. The Permit should 
include specific provisions related to handling and stacking of shielded containers. Again, the 
request does not include a DSA or other technical analysis that stacking of shielded containers in 
like manner as CH waste is protective of public health and the environment. 

B. The request proposes to revise Permit Part 4, Table 4.1 .1 to remove the container equivalent 
column. SRlC strongly objects to such a revision . The limit on the number of RH TRU 
canisters, which is indicated in the column, was supported by public comment and technical 
testimony in the class 3 modification process that added RH waste to the Permit. The 
information proposed to be stricken is accurate and would remain so if shielded containers were 
approved. In the request, the permittees have provided no adequate technical basis to remove the 
column and the limits. The request states that "this column is not used to meet any compliance 
requirement." (Page 6). There are many parts of the Permit that do not state a "compliance 
requirement," so that is not a basis to remove the column. 

Further, Permit Part 4, Table 4. l .1 as included in the request is not consistent with the current 
Permit regarding PanelS Final Waste Volume, so it could not be included in the Permit. 

C. The permittees included in the request Appendix D "Why the Shielded Container 
Modification is not a Class 3 Modification." At best, the permittees discussion is incomplete. 
For example, in Pati 1 there is no mention that Permit Section 3.3 .1 includes seven acceptable 
storage containers, not solely the four containers included on page D-5 (and pages 8-9 of the 
request). Thus, three of the permitted storage containers were not included as class 2 
modifications. 55-gallon drums and SWBs were part ofthe original permit application and 
approved in the 1999 Permit. The RH TRU canister was approved as part of the class 3 
modification to petmit RH waste. 

In the Part 1 discussion, there is no mention of the requirement that increasing facility container 
storage capacity by more than 25 percent is a class 3 modification. There also is no mention that 
40 CFR 270.42(d)(l) specifically allows the permittee to submit a class 3 request even if not sure 
of the proper classification. 

There also is no mention of the HW A requirement for a public hearing "on a minor permit 
modification if the secretary determines that there is significant public interest in the minor 
modification." Section 74-4-4.2.1 NMSA 1978. The permittees should have saved themselves, 
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• 
NM :o, and the public the time, resources, and inconvenience oftwice debating the 
class itication by submitting the request as a class 3 modification. 

As regards the Part 2 di scussion of stakeholders concerns, it does not fully retlect SRIC ' s 
comments of December 5, 2011 or those at the June 7, 201 2 pre-submittal meeting. Moreover, 
the discussion does not reflect the WIPP permit record, which clearly shows substantial public 
concern regarding the dangers of RI-1 waste and impacts on public health and the environment 
and that perm it requirements regarding RH waste have always included public hearings. There 
was substantial public concern about RH waste, and support for the RH waste prohibition, during 
the several year process for issuance of the Permit. There was very substantial public concern 
about the RH waste permit modification, which was submitted as a class 3 modification request. 
There was significant public interest in the 20 II shielded containers request, and there is even 
more significant public concern, and more people commenting, on the current request. 

D. As described in the request, shielded container three-pack assemblies include items not inCH 
waste containers. Figure 2 of the request includes a '"stiffener," upper and lower "axial 
dunnage:' ··radial dunnage," and ·'pallet," which is also described as a ·'triangular pallet" (page 
5). Figure 2 also shows a ''bottom slipsheet." Page 5 of the request also mentions a "plastic 
reinforcing plate.'' None of those items are described or incorporated into the Permit, and they 
may need to be. At a minimum, the request should describe why they should not be incorporated 
into the Permit. 

Slipsheets are typically used with CH waste and are discussed in Permit Section A2-2a(l). The 
request should clarify whether the shielded container "bottom slipsheet" serves the same purpose 
as it does for CH waste and whether the ''bottom slipsheet" can be used with the forklifts with a 
push-pull attachment. Page 5 of the request states: "The three-pack assembly will be placed 
singly on the floor using the slipsheet." However, the request in other places states that shielded 
containers may also be stacked, so that narrative description is not complete and accurate as 
regards where the assembly will be emplaced or as to how the slipsheet is used for stacking. 

E. The proposed changes to Permit Section E-lb(l) are not appropriate. RH waste in shielded 
containers is to be counted toward the RH waste volume limits. The inspection requirements for 
shielded containers should be separatedly described in this section, rather than changing the 
container inspection requirements for CHand RH waste. Changes proposed for "off-site waste" 
should not be approved. "Off-site" is the term used in the Permit to distinguish it from "on-site" 
derived waste. There should be no derived RH waste at WIPP. 

4. SRIC requests a public hearing on any shielded containers modification request. 
RH waste and shielded containers are a matter of significant interest and concern to SRIC and 
the public. As demonstrated by these comments, the use of shielded containers would be 
complex, and stringent measures are required to protect public health and the environment. The 
complexity of the matters and the incompleteness of the request require a public hearing so that 
the matters may be adequately examined and questions answered, and the required 
determinations regarding protecting public health and the environment can be adequately made. 
Therefore, any permit modification to allow use of shielded containers is a major modification, 
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• 
and SRIC requests a public hearing on the current, or any other, shielded containers permit 
modification request. 

n1ank you very much for your careful consideration of~ and your response to, these and all other 
comments. 

Sincerely, 

Don Hancock 

cc: John Kieling 
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Re : RH Inventory • 
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Subject: Re: RH Inventory 
From: Don Hancock <sricdon@earthlink.net> 
Date: Thu, 26 Jan 2012 18:42:32 -0700 
To: "Patterson, Russ - DOE" <Russ.Patterson@wipp.ws> 
CC: "Mcinroy, Bill" <wmcinroy@lanl.gov>, "McCauslin, Susan - DOE" 
<susan.mccauslin@wipp.ws>, "Basabilvazo, George- DOE" <George.Basabilvazo@wipp.ws>, 
"Nelson, Roger- DOE" <Roger.Nelson@wipp.ws> 

Russ: 

Thanks very much for the helpful response. 

Hopefully, we can now agree about two things: 
1. The two ways of counting RH volumes result in significant differences. Using 
the WDS volumes in the ATWIR, the inventory of WIPP-bound and emplaced RH waste is 
3,459 cubic meters. Using the outer container volumes you provided, the WIPP-bound 
and emplaced RH waste is 5,336 cubic meters or about a 35 percent larger amount. 
Both volumes are under the legal limit for RH waste at WIPP. 

2. The actual underground available space using one RH canister per borehole is 
substantially less than the 5,336 cubic meters. A' conservative calculation 
(attached) is with that configuration, the available capacity is 3,545 cubic 
meters. That number is conservative because it assumes that 534 cubic meters of RH 
waste allowed by the permit will be emplaced in panel 6, which we already know 
will not occur, since a substantial number of boreholes have not been filled in 
rooms 6 and 7. Of course, I'm aware that the actual configuration of pane l s 9 and 
10 is proposed to change, but I'm not aware that the new configuration would have 
more boreholes than are provided in panels 7 and 8. 

However, we do not seem to agree on some othe~ matters. 
1. While I have no objection to WDS tracking the RH volumes using both methods, I 
don't understand why the outer container volumes should not be the ones used in 
all "public" forums - which include the permit and its table 4.1.1, the publ i c WDS 
and ATWIR, and Budget and NEPA documents. That would result in consistent numbers 
being used, which track with the permit and other legal requirements, and can be 
clearly understood. If you are not going to use that approach, it seems to me that 
in each case you need to provide an explanation of why the alternative number is 
being used and how it differs from the calculation for the permit. I think the 
latter approach is more cumbersome for DOE and more confusing to the public. As 
Susan knows, there was some discussion about this matter at the Quarterly Meeting 
today. 

2. While I think there should be public acknowledgment and discussion of the RH 
volume "shortage," and how to address it, DOE seems to want to avoid either 
acknowledging or discussing it. I don't believe that there's been any generally 
available DOE document that discusses the matter. Please point such document(s) 
out , if I've missed them. And the matter wasn't discussed in the EPA planned 
change request for shielded containers or in the class 2 permit modification 
request for shielded containers. I'd like to understand why such acknowledgment 
hasn't not happened and how and when DOE intends to have a public discussion about 
it. 

I'd appreciate your further response on these matters. Of course, I'm also glad to 
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Re: RH Inventory • 
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have f urther discussions about these matters and any others of mutual interest. 

Thanks. 

Don Hancock 
Sout hwest Research and Information Center 
505/ 262-1862 

On 1/26/2012 2:49 PM, Pat te rson, Russ - DOE wrote : 

I Don: 

I In response to your telephone message earlier this week,IdirectedLANL-CO last 
year,to start reporting RH inner container volume in the annual report to be in 
line with the WDS RH reporting. The WDS is the"official"volume of record used 
to show compliance with theHazardousWaste Facility Permit requirements . To keep 
from undue confusion for the reported volumeof RH waste emplaced I thought, and 
still do think,it was best if the WDS andATWIRmatched.Of course the 
outsideRHcontainer volume and materialparameters arestill tracked andused for 
performance assessment calculations. 

Ialsoasked LANL-CO if the outside container volume was used for RH wouldwe 
exceed the 7,080 m3 volume limit for RH waste or ifWIPP physicallywould nothave 
enough space to emplace all the RH waste being reportedin the 2011 ATWIR. 
LANL-COcalculated RH volumes using the outer container volume of .89 to 
addressthisquestion. Below are the recalculated volumes using the .89 m3. 

j As of 12/31/2010 

RH volume remaining at site (WIPP-bound) = 4,939 m3 

RH volume emplaced at WIPP = 397 m3 

Total = 5,336 m3 

RH volume remaining at site (Potential) = 1,853m3 

Total = 7,189nt3 

As you can see using the RH outer container volume of .89 we are 1,744 m3 under 
the RH 7,080 m3 volume limit; for WIPP bound and emplaced. If you include the 
waste designated as Potential you exceed the 7,080 m3 by 109m3. As you know 
not all RH waste designated as Potential will end up being shipped to WIPP. 
Ifyou have any additional questionsplease let me know. 

Thank you, 

Russ 

~ \ Content-Type: application/vnd.ms-excet ! 
· Container numbers-volumes011412.xls 1 

Content-Encoding: base64 j 
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From: 
To: 
Cc: 
Subject: 
Date: 
Attachments: 

Trais Kliphuis: 

Scott Kovac 
Kliphuis. Trais. NMENV 
Jay Coghlan 
Nudear Watch New Mexico Comments on Shielded Containers PMR 
Monday, September 10, 2012 4:59:16 PM 
NWNII'I Shielded Containers Comments 9-10-12 odf 

Nuclear Watch New Mexico respectfully submits these comments for the Permit 
Modification Request (PMR) for Addition of a Shielded Container at the Waste 
Isolation Pilot Plant (WIPP). The PMR is dated July 2012. 

Thank you, 
Scott 

Scott Kovac 
Operations and Research Director 
Nuclear Watch New Mexico 
1000 Cordova Place #808 
Santa Fe, NM, 87505 
505.989.7342 office & fax 
www.nukewatch.org 



.. 

. . . ~ 
n·uclear vvatch new mexico 

September 10, 2012 

Trais Kliphuis 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505 

Via e-mail: trais.kliphuis@state.nm.us 

Dear Ms. Kliphuis: 

Nuclear Watch New Mexico respectfully submits these comments for the Permit 
Modification Request (PMR) for Addition of a Shielded Container at the Waste 
Isolation Pilot Plant (WIPP). The PMR is dated July 2012. We request a public 
hearing and that the shielded containers PMR be treated as a Class 3 
modification. 

We are concerned that we have not been given the true reason for the Department 
of Energy's (DOE's) need for this PMR. It is stated that, "These changes do not 
reduce the ability of the Permittees to provide continued protection to human 
health and the environment." (Pg. 1) It is unclear if these changes will increase the 
ability of the Permittees to provide continued protection. Please request that the 
Permittees explain how the use of shielded containers will increase safety. 

Page 9 states, "The Permittees believe the use of shielded containers will be 
beneficial because the shipment of RH TRU mL-xed waste in shielded containers in 
the HalfPACT may be more efficient than shipment in canisters using the RH 72-B 
Cask." Believe? May be? What, if any, are the exact benefits? 

Page 9 states, "Shielded containers are expected to reduce the time and personnel 
necessary for the packaging of RH TRU mixed waste at generator sites and the 
management, storage, and disposal of that waste at the WIPP facility." Are expected? 
What are the exact management, storage, and disposal time and personnel 
reductions? 

If this PMR is a money-saving measure, please have the Permittees state how much 
will be returned to the taxpayers annually with the use of shielded containers. We 
have all already spent much time and effort on this issue. 

55l Cordova Place #808, Santa Fe, NM, 87505 • 505.989.7342 
info@nukewatch.org • www.nukewatch.org • http://www.nukewatch.org/watchblog/ 
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The September 2011 PMR stated, "The use ofthe shielded containers will enable DOE 
to significantly increase the efficiency of transportation and disposal operations for RH 
TRU waste at the Waste Isolation Pilot Plant (WIPP)." This statement is missing from 
the current July 2012 revision. Has it been decided that shielded containers will not 
increase the efficiency was operations? 

In the September 2011 PMR, DOE claimed "negligible effect on long-term 
performance" of the shielded containers. This claim is no longer made. What are the 
effects of shielded containers on long-term performance? 

No mention is given of any thermal effects of remote-handled waste stored in 
shielded containers. The thermal effects of remote-handled waste stored in shielded 
containers on the waste matrix at WIPP must be studied. 

It seems that we have been getting less information on shielded containers, not 
more. What we do know is th.at much of the planned RH space in the walls of 
underground rooms is not available because DOE brought contact handled waste to 
WIPP while RH waste was prohibited. Available RH space for emplacement in some 
of the panels was lost. And, from the time RH waste was permitted, DOE still has not 
shipped RH waste at a rate sufficient to use the available capacity. Is this PMR an 
effort to catch up on lost opportunities to emplace RH in WIPP? In this Permit 
Modification Request, DOE must state a valid reason to use shielded containers. 

This shielded containers request is NOT a proper Class 2 permit modification. We 
request a public hearing and that the proposal for shielded containers be 
treated as a Class 3 modification so that there would be the opportunity for more 
extensive public comment and a hearing. 

Given the inherent increased dangers of RH waste, the need for much more 
information, the complexity of the changes proposed, and the public concern about 
RH waste, shielded containers require a Class 3 modification request. This proposal 
is of more than sufficient significance that NMED should now designate DOE's 
request as a Class 3 modifkation and treat it as such. 

Contrary to what DOE says, shielded containers cannot be managed in a manner 
consistent with management of CH waste. This language must be changed in the 
PMR. There is the simple matter of the radically increased weight involved with 
shielded containers, which logically would call for using different handling 
procedures than CH wastes. 

The amount of RH waste allowed in the Waste Handling Building would greatly 
increase. The ~odification request includes no limits on the number of RH shielded 
containers that could be in the CH Bay, in effect substantially increasing the amount 
of RH waste allowed. The exact limits must be stated in the PMR. 

Nuclear Watch ofNew Mexico • Comments on proposed Shielded Conta1ners • 
September 10, 20l2 
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These comments respectfully submitted, 

Jay Coghlan 
Scott Kovac 
Nuclear Watch New Mexico 
551 Cordova Road #8D8 
Santa Fe, NM,-87501 
505.989.7342 office & fax 
www.nukewatch.org 

Nuclear Watch ofNew Mexico • Comments on proposed Shielded Containers • 
September 10, 2012 
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~ Department of Energy 

Mr. John E. Kieling, Chief 
Hazardous Waste Bureau 

Carlsbad Field Office 
P 0. Box 3090 

Carlsbad, New Mexico 88221 

SEP 1 0 2012 

New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, New Mexico 87505-6303 

.5>C"~z, zc:.::z\ -- ~ 

Subject: Comments on the July 5, 2012, Class II Permit Modification Request, "Addition 
of a Shielded Container" 

Dear Mr. Kieling: 

The purpose of this letter is to provide the New Mexico Environment Department (NMED) 
with comments on the Class II Permit Modification Request, "Addition of a Shielded 
Container" submitted to the NMED on July 5, 2012. 

If you have questions regarding this submittal, please contact Mr. George T. Basabilvazo 
at (575) 234-7488. 

'\ ' 
J () 

-·~·.~\A~ 
Jose R. Franco, Manager 
Carlsb~trFleld Office 

Enclosure 

cc: w/enclosure 
J. Davis, NMED *ED 
T. Kliphuis, NMED ED 
C. Walker, Trinity Engineering ED 
CBFO M&RC 
*ED denotes electronic distribution 

CBFO:OESH:GTB:ANC: 12-0783:UFC 5487.00 

Sincerely 

harif, Gel Manager 
ington TRU Solutions, LLC 
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Permittees' Comments on the Class 2 Permit Modification Request for the 
Addition of a Shielded Container 

On July 5, 2012, the Permittees submitted a Class 2 permit modification request (PMR) for the 

addition of shielded containers as an authorized disposal container to the New Mexico 

Environment Department (NMED). Public meetings were held in Carlsbad and Santa Fe, 

New Mexico, on August 14th and 16th, respectively. The end of the 60-day public comment 

period ends at 5:00 PM on September I 0, 20 12. 

The Permittees are submitting one comment with regards to the Class 2 PMR for the Addition of 

a Shielded Container. During meetings with the public and regulator discussing the Permittees 

proposal, the Permittees discerned some amount of confusion between shielded containers in 

general and the shielded container the Permittees are proposing to add as an authorized disposal 

container. By this comment, the Permittees' are clarifying that the shielded container subject to 

this PMR is the shielded container that has been approved for shipment in a HalfPACT by the 

Nuclear Regulatory Commission (NRC). To specifically identify the shielded container being 

requested as an authorized disposal container at the WIPP facility, the Permittees are providing 
proposed revised text for consideration for inclusion in proposed Permit Part 3, Section 3.3.1.8. 

Shielded Container. This proposed text references previously proposed figure A 1-37. Figure . 

A 1-37 is based on the specific drawing of the shielded container that was approved by the NRC. 

A copy of the referenced drawing is attached for the administrative record. Only the shielded 

container depicted in Figure A 1-37 is being proposed as an authorized disposal container. 

Tlie Permittees ' comment appears here as blue text in the redlined proposed revised text 

provided in the July 5, 2012 PMR: 

Shielded Container ,.. 

Each shielded container contains a 3Q:gallon inner container with a gross internal 

volume of 4.0 te (0.11 m:L,Shielded containers contain RH TRU mixed waste. but 

the shielding will allow it to be managed and stored as CH TRU mixed waste. Foe 

lb~_OI,J!Q_Qsepf }hi§ P~rr.n!t shield§p_ fpl)talf'!§~S l,'{iJI_I;!e m_a_np_g_~<;t. ~tore d._ qJJd 

disposed as CH TRU mixed waste. but will be counted towards the volume limits 

.as~.Qated with RH TRU mixed waste . 

Shielded containers may be overpacked into a standard waste box or ten drum 

overpackf. 

~=~S_f!le..IQ~sl CoJJ1~inJ:!r" refers to th~ container depicted ln Figur:e Al-37 . 
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Trais Kliphuis, NMED, 
2905 Rodeo Park Drive East, Buildi1;g I, 
Santa Fe, NM 87505 

Dear Trais Kliphuis: 

Ji3:: 
U( 

' ". l 
\ ' 
it' -.;1 ;t;. •:.:t 

I am very concerned about the plan t<• use shielded containers at WIPP. They would expand the 
space available at WIPP for remote-handled waste, which is extremely dangerous to transport, 
store, and dispose. 

Despite what the Department of Energy says, shielded containers could not be handled like 
contact-handled waste because dama:~ed or leaking containers could be too radioactive to 
over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. l request 
a series of public hearings. I also request that shielded containers be designated as a class 3 
modification, so that there would be more extensive public comment and opportunity for 
hearings. 

This plan represents a betrayal of all .he assurances given the public, when WlPP was first 
proposed, about what the site would he used for. Time and again we were told there would be 
no remote-handled waste from comrr ercial or other sources. Your first duty is to the health of 
New Mexicans, who are your emplo) ers and constituents. Please do not go forth with this 
betrayaL and please do not insult the public by refusing to listen to our feedback via public 
hearings. 

Sincere.ly, ....... r 1 r r .. I I .. 
1
.1;LM ~~'A-"~ ~i-)/ 
I V/(f v ~ I , 

Marilyn Hoff lJ 'J 
PO Box 295 
El Prado, NM 87529 
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Speak Out Against More "Hot" Waste at WIR.f! 

The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity tor a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Moddication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am very concerned about shielded containers. Tirey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tire shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public conmrent and an opportunihJ for a hearing. 

name_---.--_1 ~-~JJ=-=-e--=---'--~ ~ 

address P 0 tsO)L ~ /Vl WI )S-7 lt?? 



Trais Kliphuis 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505 
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Speak Out Against More "Hot" Waste at WIP~1) ,, ~? 

The Department of Energy (DOE) wants to bting more "hot" Remote-Handled (RH) translil:£{ic,~ . 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justitication and without an opportunity tor a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be tntcked to WIPP and 
emplaced on the t1oor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIP P, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am very concerned about shielded containers. They would expand tlze space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlze shielded containers request once again is not a proper class 2 permit modification. I request a public 
!zearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihj for a hearing. 

name lf?(}-i!L !It&.~_, e~v.j /!/( . 
Om i e_ ()..;::. ~ k_ 7e?-""~ ~~- ./7 e.L ,.t {f,y~c--yc . .Jk~~u~fi-~ ~ 
C~/tC- e-Ad.hrz es 

address J"C!t- tteJ /vi4Aa7 / ~ £/1'4' A/U ?73-o/ T I -1 J /f 



Trais Kliphuis 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505 



Speak Out Against More "Hot" Waste at WIPP" :. 

The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an oppotiunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod~fication Request -Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transpoti and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am -ven; concerned about shielded containers, Tizey would expand the space a·vailable at WIPP for 
remote-handled waste that is dangerous to transport, stare, and dispose. Despite what the Department of 
Energt; says, shielded containers could nat be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to aver-pack. 

The shielded containers request once again is nat a proper class 2 permit modification. I request a public 
!zearing and that shielded containers be a class 3 modification sa that there would be mare extensive 
public comment and an opportunitt; for a !zearing. 

name ~khe-
( 

address '10'6 f. t:o J& /?
1 
flattk {f ,At '66UO I 
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Trais Kliphuis 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505 



Speak Out Against More "Hot" Waste at WIPJ! 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod~fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies ofthe request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I ant venJ concerned about shielded containers. They would expand the space available at VVIPP for 
remote-handled waste tlznt is dangerous to transport, store, and dispose. Despite what the Deparhuent of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
!tearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihJ for a hearing. 

name __ --~22~~~~~~.~~1 ~---------



Trais Kliphuis 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505 



Speak Out Against More "Hot" Waste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I ant ven; concerned about shielded containers. T1tey would expand the space available at WIPP for 
remote-lumdled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that tltere would be more extensive 
public comment and an opportunihJ for a !tearing. 

name VVvuJ..~..U:. ~ 



Trais Kliphuis 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505 
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Speak Out Against More "Hot" Waste at WIPP:L 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an oppmiunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request -Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or wtite whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am venJ concemed about shielded containers. I11£1j would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihJ for a hearing. 

nam~ t1Jvt1'~ \Lt~J\(~ 

addresstb ~. ~?;:>, ~f-~ r4-?- ~soy 



Trais Kliphuis 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505 



Speak Out Against More "Hot" Waste at WIP.BEr 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request -Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am very concemed about shielded containers. They would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be nwre extensive 
public comment and an opportunihJ for a hearing. 

name~),.-·,(\t60s.-c ~''C'\7 o-\e'L-

address \\ 4 ') \J 0. \\e;'( ~ S 'vt..J 
~v~ ~ 1\' <2.::-\ \0 s 



Trais Kliphuis 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505 



Speak Out Against More "Hot" Waste at WIPP ,~ : 

The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod~fication Request- Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample cmmnents below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am venJ concerned about shielded containers. T7zey would expand tire space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
EnergrJ says, shielded contai1rers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
!rearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihJ for a hearing. 

name JJ1o (I; Ut ( hflj e f) ()11 €1('(()~ If?~ 

address C( ~ Lf Ec1/f~ JVE 
AJht{'j)tJd~.( ::(yA~ .. -· !J/'1 



Trais Kliphuis 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505 
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Speak Out Against More "Hot" Waste at WIPP , 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public heating. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its 1ega11imit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am venJ concerned about shielded containers. Tlzey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energ11 says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlze shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihJ for a lzem:jng. 

name ~(![,eo C' 'M?tt-,\;J-
address :)_ t 0 S 0 SWC\ tz-uQ 10~ ,. A l tc/q~'1k4: f'vfv\ 

t u u J 



Trais Kliphuis 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505 



Trais Kliphui 

NMED 2905 Rodeo Park Dr. East,Bidg 1 

Santa Fe, NM 87505 

Dear Sir, 

I am from Eunice NM and live next to a nuclear waste dump that opened and TCEQ did not allow local 

citizens a public hearing that was requested by several people in Eunice. Now three years later and I am 

sure quite a lot of money spent later by WCS, a judge in Texas had ruled we will have a contested case 

hearing ifthere is pertinent data to present. Since water has been seeping into several monitoring wells 

at the WCS dump, some people are backing up and looking at this situation including Lon Burnham of 

Texas. Texas has let this dump just write their own waste disposal rules since inception. Since money 

runs the Texas train of government they do what they want even though there are two state 

department that oversee the various industries in Texas. My concern is that since I have a water well on 

my property, what if a leaking radioactive dump contaminates my water and land. That has been my 

concern all along. No one in NM seems to care about New Mexicans and water and health in this Eunice 

area. Water is so precious, Jal just had water main breaks and it shut the town down. My water is 

valuable to me. Water is valuable and will be the source of outbreaks of war over domain of water, yes 

even in Lea County. Jal is having its precious resource pumped over to Midland County because they 

have very little. Jal is concerned and in a bad situation. 

The situation as WIPP is different but not very much so. The issue about shielded containers is so very 

important since we cannot control the forces of nature. People must be allowed the freedom to speak 

about the important issues including the transport, storage and final disposition of nuclear waste of all 

kinds. Now that mercury storage is being considered at WlPP as well as WCS my concern crver transport 

and storage of all hazardous and nuclear waste in this country. 

I request a public hearing and that those shietded containers be a Class 3 Modification so that there will 

be more extensive public comment and an opportunity for a hearing. 

Sincerely, i2ww {jt~_.Lil~ 
Rose Gardner, Box 514, Eunice NM 882321 

120930 
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Speak Out Against More "Hot" Waste at WIPP 
The Depatiment of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modtfication Request -Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concemed about shielded containers. T11£y would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energt; says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunitt; for a hearing. 

/J • 

nam?f,!Abtde~ 

address Po.wx f/J? /JcoW!{f ,N'J/1 2JD?:l./ 
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Trais Kliphuis 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505 
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Speak Out Against More "Hot" Waste at WIP(;- ~ 
i' . ·J 

The Depatiment of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an oppmtunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod~fication Request- Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be tmcked to WIPP and 
emplaced on the t1oor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerus about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais K.liphuis: 

I am ven; concerned about shielded containers. They would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
EnergtJ says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlze shielded containers request once again is not a proper class 2 permit modification. I request a public 
/zearing and that shielded containers be a class 3 modification so tlwt there would be more extensive 
public comment and an opportunihJ for a hearing. 

)' 



Trais Kliphuis 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505 



Speak Out Against More "Hot" Waste at WIPP 
'i'rr 

The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an oppotiunity for a public hearing. 

What are DOE's Plaus? 
DOE has submitted a Permit Mod(fication Request- Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the under!,>round rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WlPP and 
emplaced on the f1oor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
~. Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
20 12 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit wtitten comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. Tlzey would expand tlze space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
EnergJJ says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
!zearing and that shielded containers be a class 3 modification so that tlzere would be more extensive 
public comment and an opportunitlj for a hearing. 

name~S~~ 

address \\ c21> I p..f-~ ~ N 'tv 2> ll o<j 
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Speak Out Against More "Hot" Waste at W/Pf 
"' 

The Department of Energy (DOE) wants to bring more ''hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls ofthe underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the f1oor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. T1zey would expand tlze space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what tlze Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlze shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public com1nent and an opportunity for a hearing. 

\ I Ll .. l.A name __) o"'\ V\ 7 t~ J rt..·'L-/ /1 
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Trais Kliphuis 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505 
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Speak Out Against More ''Hot" Waste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition of a Shielded Container to the 
New Mexico Environment Depatiment (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the undeq:,JTound rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. T7tey would e:>..pand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energt; says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

T11e shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportu~ihJ for a hearing .. 
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Trais Kliphuis 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505 



Speak Out Against More "Hot" Waste at WIPP 
The Department of Energy (DOE) wants to bting more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. T1zey would expand tlze space available at WIPP for 
remote-handled waste tlzat is dangerous to transport, store, and dispose. Despite wlzat the Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
!zearing and that shielded containers be a class 3 modification so tlzat there would be more extensive 
public comment and an opportunihJ for a hearing. 

name -To~; &e.rd<A'oll-0 

address 



Trais Kliphuis 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505 



Speak Out Against More "Hot" Waste at WI/P-! 
·. ctJ/:'1 

The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) ttansur~ic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod~fication Request- Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the t1oor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers tor hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

l amvenJ concemed about shielded containers. T1zey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what tlze Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlze shielded containers request once again is not a proper class 2 permit modification. I request a public 
/zearing and that shielded containers be a class 3 modification so that tlzere would be more extensive 
public comment and an opportunihJ for a hearing. 

name~ <-lvJ:_ Cvte~.A.-cn -- L\ f\d s~ t'...!\~-t <~l .Aa.c. ~"'"'-Lz. ~Q. 



Trais Kliphuis 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505 



Speak Out Against More "Hot" Waste at WIPP 
The Depmiment of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transutanic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition ofa Shielded Container to the 
New Mexico Environment Depatiment (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be tmcked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am venJ concerned about shielded containers. They would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlze shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihJ for a hearing. 

name --+-~ .......... 'P::...-=.~~..12...___,Cfcl---<-o2oC.-f--=/2~&_.,__.' b-..1..4 -+-/ __ 
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Trais Kliphuis 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505 



Speak Out Against More "Hot" Waste at WIPP· 
The Department of Energy (DOE) wants to bting more "hot" Remote-Handled (RH) tran~anjc 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. They would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energt; says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunitt; for a hearing. 

name "'Taf\tj U Jc:/it~ J 
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Trais Kliphuis 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505 



Speak Out Against More "Hot" Waste at WIPP-
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. T1zey would expand tlze space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energt; says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlze shielded containers request once again is not a proper class 2 permit modification. I request a public 
/zearing and tlzat shielded containers be a class 3 modification so tlzat there would be more extensive 
public comment and an opportunihJ for a !zearing. 

name-=L~~~I~to~~~(J~lt_~~----------------

address l L IMt:V\. tl,~ t"" () /'(_ lJ. 1 3CA~~- j·ZA. .J{ l YV VV1 
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Trais Kliphuis 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505 



Speak Out Against More "Hot" Waste at WIPP 
,. ' 

The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transura't;.ic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request- Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies ofthe request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. T7Ie1J would expand the space available at WIPP for 
remote-lmndled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlze shielded containers request once again is not a proper class 2 permit modification. I request a public 
!zearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunitt; for a hearing. 

name H.r1 J t'Dico. b,~i t-- ~~~vlw 

address s~ D Ca 1<'1 ·," 12 ck 1-h, i Ill ib . La~ L.cJV~.A '> I AJ ft1 B 1 0 t.J l 
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Trais Kliphuis 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505 
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Speak Out Against More "Hot" Waste at WIPP 
The Depariment of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opporiunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building I, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! I: •,I < 

Dear Trais Kliphuis: 

lam venJ coucerned about shielded containers. Tlzey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energtj says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlze shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
pub!ic comment and an opportunihJ for a hearing. 

~q ""'~.~!~ -ti~ 
.:1., :t; ,.& • ., 





Speak Out Against More "Hot" Jtaste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant(WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition of a Shielded Container to the 
New Mexico Environment Depmiment (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the under&rround rooms, as has been done since January 2007. Ifthe 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 
t' ' ' 

I am ven1 concerned about shielded containers. T7zey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
EnergtJ says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
/zearing and that shielded containers be a class 3 modification so that there would be more extensive 
public L"nt and an opportunity for a hearing. 

name ;g'- •<A<elfC.. ~~-f-e__ 
address cfte_ (! /fiL V~ NJ ..f~tJ7c ~. 6dt..u:_ edt~ 
it!ll6~ ·e-QJ hI 4f:ft)iJ t- $ ¥« .Js--
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Speak Out Against More "Hot" Jfaste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod~fication Request -Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transpoti and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies ofthe request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am very concerned about shielded containers. T1zey would expand the space available at WIPP for 
remote-handled ·waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energtj says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunitt; for a hearing. 

name flltc/cej b~rce/;()c_ jiwU 9~d--
, I 

address tftp jli d G,-71 iS~~ / {;J..t ,[ ~ "- ;11, 'c_L; ~ tffJ11;1t../ r It 
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Speak Out Against More "Hot" Jtaste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity tor a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request -Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the undert,rround rooms along with Contact-Handled (CH) TRU waste. 

Wltat are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! ./' 

Dear Trais Kliphuis: 

I am very concerned about shielded contniners. Tizey would expand the space amilable at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
EnergtJ says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking corttainers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that tlzere would be more extensive 
public comment and an opportunity for a hearing. 

name ___ s_·~-~_·t\_· ___ \_<_o_v __ ~~~~------------
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Speak Out Against More "Hot" Jl!aste at WIPP 
The Department of Energy (DOE) wants to bring more ''hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the t1oor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concems about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because ofpublic opposition and the inadequacies ofthe request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

'' ·' 
Thank you! 

Dear Trais Kliphuis: 

I am ·ven; concerned about shielded containers. Tltelj would expand tlze space at.lflilable at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energ~; says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioacti·ue to over-pack. 

The shielded containers request once again. is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihj for a hearing. 

name '[) ft V B .!Vj e- (~\Q.A.1 CrlrJ.£ rJ ./Jgcfl OV 

address P 0 f?tvX ?/ '2_,.. 7 (g 

tid~ I I'J IVz 'Z ?/ /0 



Speak Out Against More "Hot" Waste at WIPP 

The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod[fication Request- Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls ofthe underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. T7zey would expand tlie space available at WIPP for 
remote-handled waste tlzat is dangerous to transport store, and dispose. Despite what the Department of 
Energt; says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
/zearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunity for a hearing. 

name ~(tt.,.v' rJ<.. :F/0--Cdt'\ 
address 5' L( '----~A. ),6.-1 Gp $ kJ-- ~ ~ .f--
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Speak Out Against More "Hot" Waste at WIPP 

The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an oppotiunity tor a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request- Addition of a Shielded Container to the 
New Mexico Environment Depatiment (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the under&rround rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. Tizey would expand tlze space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energr; says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlze shielded containers request once again is not a proper class 2 permit modification. I request a public 
!tearing and t!zat shielded containers be a class 3 modification so that tlzere would be more extensive 
public comment and an opportunihJ for a hearing. 

name lift2. fut~"'( 'iSfa LtM ~ 
address l± C)ld ful(~ \-eo (ir;tc{ 
Srt~ '£e. ~M 5~5 



Speak Out Against More "Hot" if;~ste at WIPP 
The Dcpmiment of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to he shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 
' i' ,, 

Thank you! 

Dear Trais Kliphuis: 

I am very concerned about shielded containers. 71lelj would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energtj says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to o·uer-pack. 

The shielded containers request once again is not a proper class 2 permit nwdification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihJ for a hearing. 

name __,\)-<--..lloo..e~"'\.."'-'k~_-r __ s_o=-S'-'~ e'<=-----
address =#- Cf ~ 

2_ s ptVlt,.~{t1 

S ~ S<?WI~&'\ C(pt~ 
,JvA-'1· S753~ 

v 



I \ 

Speak Out A.gainst More "Hot" Jtaste at WIPP 
The Depatiment of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity tor a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored above!:,rround, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 
••• 

Thank you! . l! .> 

Dear Trais Kliphuis: 

I am very concerned about shielded containers. Tirey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energ1; says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 



Speak Out Against More ''Hot" 'lt~ste at WIPP 
The Depatimcnt of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity tor a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls ofthe underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WlPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed undert,1found 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 
..• t 

Thank you! 

Dear Trais Kliphuis: 

I am very concerned about shielded containers. T7tey would expand tlze space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energtj says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

T7te shielded containers reqttest once again is not a proper class 2 pennit modification. I request a public 
!zearing and that shielded containers be a class 3 modification so that tltere would be more extensive 
public comment and an opportunihj for a hearing. 

name 0 (~ (Jic/1~ 
address I (p 1 J-h,/G K d 1 q tf 
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Speak Out A.gainst More "Hot" Jfaste at WIPP 

The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity tor a public hearing. 

What are DOE's Plans·? 
DOE has submitted a Permit Modification Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls ofthe underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concems about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies ofthe request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 
'.: ">~· .. 

: ;~''i>, 

I am very concerned about shielded containers. T7zey would expand tlze space available at WIPP for 
remote-lumdled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energr; says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to o·oer-pack. 

T7ze shielded containers request once again is not a proper class 2 permit modification. I request a public 
/zearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunity for a /zearing. 

name /4r .i.:},, (J4s )·i?_jc 

address ( C 2. 1(1] l-e<C VI~ 1-t--- -# ]> !'} 

J Ft- ,AI !14 



Speak Out .Against More "Hot" Jtaste at WIPP 
The Depmiment of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request- Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Usc the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am very concemed about shielded containers. T1u?jl would expand tlte space mmilable at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what tire Department of 
Energtj says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tire shielded containers request once again is not a proper class 2 permit modification. I request a public 
!zearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunity for a hearing. 

name ~ ~AN!.r;{j 
address 10:\ (!() 1 f\E? or~ .:!± 7 ~ 
~ ~~= ~{-=-- 'Z;I S 0) 



Speak Out Against More "Hot" Jtaste at WIPP 

The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the t1oor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building I, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

, " 
Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. 71zey would expand tlze space available at WIPP for 
remote-handled ·waste that is dangerous to transport, store, and dispose. Despite what tlte Department of 
EnergJJ says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 



Speak Out Against More "Hot" Jtaste at WIPP 

The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the wal1s of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies ofthe request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am very concerned about shielded containers. T7zey would expand tlze space available at VVIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
EnergtJ says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

T7te shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public C01Jlm 1t and an op, ortunih; for a hearing. 

na 

:t 



Speak Out Against More "Hot" Jraste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity tor a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request- Addition c~la Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the t1oor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! ') 

Dear Trais Kliphuis: 

I amvenj concerned about shielded containers. 11ley would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite wlmt tlze Department of 
Energtj says, shielded containers could not be handled like contact-lmndled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihJ for a hearing. 

name ~ /Vt\(lA-rJl 
address 1fJ · -V ( !!L~- ]21 0 

s;~~~(l\f(V\ B~~ 
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Speak Out ~gainst More "Hot" ~~ste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample comments below, or write whatever you want. 

Thank you! '.• 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. Tizet; would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
EnergiJ says, shielded containers could not be handled like contact-Jzandled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihJ for a hearing. 

name N\ I}{L{ D1'L 
C-

SI<t ICV' e C-< t/ 
/ 

address _ ___!:)-::____<!-~_&_tJ_..:::l-J"'-( -=-' ~Q7QJI.<:l---d-G+-l -IL-iu)~'-'"i..td...<"'-lc{)_=e"-9':L---5<:...,· ,,_r 
{~7 ~-a/ 



Speak Out Against More "Hot" ~aste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(/ication Request -Addition of a Shielded Container to the 
New Mexico Environment Depmiment (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concems about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 
'I 

Thank you! 

Dear Trais Kliphuis: 

Tam venJ concerned about shielded containers. T1zey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energtj says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-paclc. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihj for a hearing. 

_-·_J_J 
name L J J.-,c;,"' G f"' .,::.; '-"' ·~ ...-

address -----------------------------------



Speak Out Against More "Hot" Jtaste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity tor a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(jication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies ofthe request. 

What Can I Do? 
Submit wtitten comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concemed about shielded containers. Tirey would expand t/ze space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
E1tergt; says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlte shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comm nt and an opportunity or a hearing. . ~ 

address 



Speak Out Against More "Hot" J':r~ste at WIPP 

The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

,J j 
I '1 't 
I,/,: 

I am venJ concerned about shielded containers. Tizey would expand the space available at WIPP fm: 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energ~; says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit nwdification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunitt; for a hearing. 

address {)I() ~~~L. f'jE; 

f.l-kh ""\\.1 0.1\ Q Ll 9-
\) 



Speak Out ).gainst More "Hot" Jtaste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity tor a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the tloor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because ofpublic opposition and the inadequacies ofthe request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. 11zey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what tlze Department of 
Energtj says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to aver-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public t;.omme7Jt and ar: opportunihj for a /zearing. 

nam;· 
1~q1!V\ ~u\tL----

address \~~ 0 Vo~ \&~.V ~ ~~ 
kbQ 'a\'!\ ~1 \ 0~ 
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Speak Out Against More ''Hot" Waste at WIPP 

The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. Tlzey would expand the space available at TNIPP for 
remote-handled waste that is dangerous to transpor( store, and dispose. Despite what the Department of 
Energt; says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihJ for a hearing. 

address __ ..)-=----L_'i __ ~-'f-+--"~::..;_---=--_.,._-t._~_·_€_ 

i1IO~ . , 



Speak Out Afiainst More "Hot" JJ,aste at WIPP 

The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the undert:,JTound rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
20 I 2 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. Tlzey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energt; says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
!zearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunity for a /zearing. 

name f.._es fry (),)4 nsfocJ_ 

/ 
_, c.) ' )? J o·~ 

address ( I (}_ '"' I ( r~m on d I. 
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Speak Out Against More "Hot" Waste at WIPP 
The Depatiment of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod{fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the undcq,,1found rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the t1oor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies ofthe request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am venJ concerned about shielded containers. T1zey would expand tlze space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite wltat tlze Department of 
EnerglJ says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that tltere would be more extensi-ve 
public confm nt and an opportuf!,ihJ for a !tearing. 



Speak Out Against More "Hot" Jf'aste at WIPP 

The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request -Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed undert,rrotmd 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 
.'i 1'1 .~ 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. Tlzey would expand the space available at TNIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite wlzat the Department of 
EnergJJ says, shielded containers could not be handled like contact-lzandled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlze shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and tlzat shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunity for a !zearing. 

rv , 
name~~"""<>-.~ '~1'1 
address ~l._~\ Y-,\UJ_•:rn <"r~. N ~ 



Speak Out Against More "Hot" ifaste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a publi~ hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies ofthe request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am venJ concerned about shielded containers. They would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energy says, shielded containers could not be handled like contact-lzandled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunit!J for a hearing. 

name Sccit doc:>~ 
address ~0 't)Ci?<' l6 7{ 
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Speak Out Agatnst More Plutonium atLANL & WIPP 

The Department of Energy (DOE) plans to ship 13.1 metric tons of plutonium from nuclear 
weapons to Los Alamos National Lab (LANL) and to the Waste Isolation Pilot Plant (WIPP). 

What are DOE's Plans? 
DOE has released the Drqfi Surplus Plutonium Disposition Supplemental Environmental Impact 
Statement (SPD DSEIS). The preferred alternative is for the Savannah River Site (SRS) to process 
6 metric tons of plutonium and ship it to WIPP for disposal with other contact-handled 
transuranic (TRU) waste. For 7.1 metric tons of plutonium in "pits"- the triggers for nuclear 
bombs - some or all would be shipped from the Pantex Plant in Texas to LANL to be 
disassembled. The resulting plutonium oxide powder would be shipped to SRS to be fabricated 
into plutonium-uranium mixed oxide (MOX) fuel to be used in the Sequoyah (Tennessee) 
and/ or Browns Ferry (Alabama) Nuclear Plants operated by the Tennessee Valley Authority. 

What are concerns about DOE's plan? 
• LANL is not meeting its waste cleanup schedule, and its facilities do not meet seismic 

standards in case of a severe earthquake. Bringing thousands of plutonium pits to LANL 
would further endanger public health and safety and divert resources away from cleanup. 

• Doubling the amount ofTRU waste coming from SRS will likely exceed WIPP's capacity. 
As a result, TRU waste from LANL and other sites might not fit into WIPP. 

• Plutonium should be immobilized so that it can be safety stored until new disposition 
options are available. Immobilization would also be less expensive than MOX. 

• MOX is not viable as there are no utilities that want to use MOX fuel in existing power 
plants because of its costs, dangers, and the need to make changes to the reactors. 

What Can I Do? 

Submit written comments to: Sachiko McAlhany, NEP A Document Manager, SPD J J ' , ';? 
Supplemental EIS, U.S. Department of Energy, P.O. Box 2324, Germantown, MD 20874-2324, by 
September 25, 2012. · 

Use the sample comments below, or write whatever you want. August 3, 2012 

Thank you! 

Dear Sachick:o McAlhany: 
I am very concerned about Department of Energy plans for surplus plutonium. No 

additional plutonium should be brought to Los Alamos National Lab (LANL), which has a 
cleanup mission and cannot meet seismic standards in the case of a severe earthquake. WIP P 
has a limited mission and does not have the capacity for all surplus plutonium. Stop MOX and 
immobilize and safely store plutonium until technically sound, suitable disposition facilities are 
available. 

Name _ _,_,.,M!<..:..:i_.,..e ~"----"'-'IN~h...!...L·I+-=......\'-""-t->~-~ ___ _ 

Address k 't 3 5 D fll V ~ sh. ('.A tJW 



Speak Out Against More "Hot" Waste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

Wlrat are DOE's Plans? 
DOE has submitted a Permit Modification Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are cmrcems about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: .. · "":.. 
'*'"""4 

I am very concerned about shielded containers. They would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunity for a hearing. 

name ----=...;=--~' IA.L-1.6_"'-+.l~ ~~--.1-l!df\-~-----'t(---"'(~5 o~~...vcJ'-lr---

address 5{ 70 cfe fr~ (2p1 tU f_~ 
/16c1 €"7ro~ 



Speak Out Against More "Hot" Waste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant {WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls ofthe underground rooms, as has been done since January 2007. Ifthe 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

"What are concenzs about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies ofthe request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 
.. •, 

Thank you! I',. 'i'"/J' 
,.!\ j 

Dear Trais Kliphuis: 

I am very concerned about shielded containers. Thetj would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energy says, shielded containers could not be ltandled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and tltat shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunity for a hearing. 

/') ' ·-r-· .· \ 
name t.th-t·-t.'\..,' ./ tJ·,~,.._L-<1- :L 

( ~ ' 

address ___ l_l_··)--'-; __ L_..,·t.....,( ..... i -'C~l=-l_1_1_~_' _____ ; _L=-·'-. __ 



Speak Out Against More "Hot" if~ste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modffication Request- Addition ofa Shielded Container to the 
New Mexico Environment Depatiment (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be bucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies ofthe request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I amven; concerned about shielded containers. They would expand the space available at WIPP for 
remote-handled waste tlzat is dangerous to transport, store, and dispose. Despite wlzat the Department of 
Energtj says, shielded containers could not be hrmdled like contact-handled waste because damaged or 
leaking containers could be too radioacti1.1e to o·ver-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
/zearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunity for a hearing. 

name ___ ,, __ ,_._J_._.,_._< ___ )_._,_;_·;_·~_" ___ ,_.,_. ________ _ 

address ) L I)-·; ' 1 
1 -
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Speak Out Agtttnst More "Hot" Wa~te at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an oppmtunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod~fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the undeQ,rround rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the under!:,rround rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. T7le1j would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energr; says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunity for a hearing. 

' ' \ .' ,~~ ~-t 
"~\ ~ f ! I ' l '--.. ;. \ I / ) f t' i -~ c 
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Speak Out A.gainst More "Hot" ~aste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request- Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transpmi and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the t1oor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed under!:,rround 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies ofthe request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. T1rey would expand the space available at WlPP for 
remote-handled waste tlwt is dangerous to transport, store, and dispose. Despite wlzat the Department of 
Energ~; says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that tlzere would be more extensive 
public comment and an opportunity for a hearing. 

,. -) n (--) n r , _,, 
name.-c· )(,~ "4-.. ~~-
address "-;? i ~ G ~j~-<~ tM C - 2 
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Speak Out Against More "Hot" Waste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am 'OenJ concerned about shielded containers. They would expand the space amilaMe at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what tlze Department of 
EnergtJ says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to oiJer-pack. 

The shielded containers request once again is not a proper class 2 pennit modification. I request a public 
!zearing and that shielded containers be a class 3 modification so that there would be more extensi'Oe 
public comment and an opportunihJ for a hearing. 

name MAAt ~ "k.7rno\.MC ]) =z_ 
address :l. "::> C9 0 \-tJ. Q.& 4t YlA I~IJ. Sf-
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Speak Out Against More "Hot" Waste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIP P, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies ofthe request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. T7zey would expand tile space amilable at WIPP for 
remote-handled waste tlzat is dangerous to transport, store, and dispose. Despite what the Department of 
EnergtJ says, shielded containers could not be handled like contact-Ttandled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and tlzat shielded containers be a class 3 modification so t!tat tlzere would be more extensive 
public comment and an opportunihJ for a hearing. 

name !\:0..,//-ef 5-ec/(er 
I 

address La c..{ !lqu y () seoo I NM ()~ 
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Speak Out ~gainst More "Hot" Waste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an oppmtunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the under!:,rround rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the under!:,rround rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am very concemed about shielded containers. Tizey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioacti-ve to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunity for a hearing. 

name 6{;~ '5 i X 

address '-tZ...4 ~D s-eco, ~~ U?t\--
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Speak Out Against More "Hot" Waste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an oppmiunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod~fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies ofthe request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I mn very concerned about shielded containers. T1zey would expand tlze space available at WIPP for 
remote-Jumdled ·waste tilnt is dangerous to transport, store, and dispose. Despite what the Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihJ for a /zearing. 

name __ ~=~-0_~_'-=~~_)_.~~----·~ __ V\ ________________ __ 
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Speak Out Against More "Hot" Waste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers tor hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am Den; concerned about shielded containers. T7zey would expand tlze space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what tlze Department of 
Energt; says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactiDe to oDer-pack. 

T7ze shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensiDe 
public comment and an opportunity for a /zearing. 

name J~J'\/\0:':> Qf\ t( ;s(Jtl\, 
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Speak Out Against More "Hot" Waste at WIPP 
The Depatiment of Energy (DOE) wants to bting more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an oppotiunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that arc damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. T7zey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tire shielded containers request once again is not a proper class 2 permit modification. I request a public 
!rearing and that shielded containers be a class 3 modification so that there would be more extensive 
public conznrent and an opportunihj for a !rearing. 

name UL~1t B~wtuduf0 
J 
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Speak Out Against More "Hot" Waste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an oppmiunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underi:,lfound rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
20 12 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Dlive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. They would expand the space available at VVIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energtj says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

T1ze shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so tlzat there would be more extensive 
public comment and an opportunity for a !zearing. 
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Speak Out Against More "Hot" Waste at WIPP 
The Department ofEnergy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity tbr a public hearing. 

What are DOE's Plans? 
DOE has submitted a Pennit Modification Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

Wltat are co~tcems about sltielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies ofthe request. 

Wltat Call I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am very concerned about shielded containers. They would expand the space available at WIPP for . 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comm. t and an opportunity for a hearing. 

name~~--~~~~---==-~~---·-· __________ __ 
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Speak Out Against More "Hot" Waste at WIPP 
The Department of Energy (DOE) wants to bring more ,.hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are cmzcems about shielded co11taiuers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, Nl\1ED, 2905 Rodeo Park Drive East, Building I, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am very concerned about shielded containers. They would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what tlze Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

address 
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Speak Out Against More "Hot" Waste at WIPP 
The Depattment of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

Wltat are DOE's Plans? 
DOE has submitted a Permit Mod{fication Request -Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls ofthe underground rooms, as has been done since January 2007. Ifthe 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

Wltat are concen1s about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not he able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies ofthe request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building I, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. They would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energy says, shielded containers could not be handled like contact-handled waste becaU.Se damaged or 
leaking containers could be too radioactive to over-pack 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunity fo1i a hearing. 

,- , ,D 
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Speak Out Against More ''Hot" Waste at WIPP 

The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod~fication Request- Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concemed about shielded containers. T7Ie1J would expand the space available at WIPP for 
remote-lzandled waste tlzat is dangerous to transport, store, and dispose. Despite what the Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
!zearing and tlzat shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunity for a hearing. 



I 1 I , 

Speak Out Against More "Hot" Waste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the f1oor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park D1ive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or wtite whatever you want. 
.~ 

Thank you! 

Dear Trais Kliphuis: 

I am 1.1en; concerned about shielded containers. T1zey would expand tlze space available at WIPP for 
remote-handled waste tluzt is dangerous to transport, store, and dispose. Despite what the Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlze shielded containers request once again is not a proper class 2 permit modification. I request a public 
/zearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihJ for a /zearing. 
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Speak Out Against More "Hot" Waste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity tor a public hearing. 

What are DOE's Plaus? 
DOE has submitted a Permit Mod~fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. Ifthe 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or wtite whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. T7zey would expand tlte space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what tlze Department of 
Energtj says, shielded containers could not be handled like contact-lzandled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

I l 



Speak Out 5.gainst More "Hot" Jttiste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Pla11s? 
DOE has submitted a Permit Mod(fication Request -Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are co11cerns about shielded co11tai11ers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Ca11 I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am venJ concerned about shielded containers. Tizey would expand the space a·oailable at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Departmellt of 
EnergtJ says, shielded containers could not be lzandled like contact-handled waste because damaged or 
leaking containers could be too radioacti'l)e to o·ver-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihj for a hearing. 
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Speak Out )~gainst More "Hot" p, aste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public heating. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition (~(a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls ofthe underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed undeq=,Tfound 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on 1 anuary 31, 
2012 because of public opposition and the inadequacies ofthe request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 
. l 

Dear Trais Kliphuis: 

I am z1ery concerned about sltielded containers. T7zey would expand tlze space available at WIPP for 
remote-handled waste tlr.at is dangerous to transport, store, and dispose. Despite wltat tire Department of 
EnergtJ says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlze shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
publi zent and an opportunity or a ring. 
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Speak Out Against More "Hot" Jfaste at WIPP 
The Department of Energy (DOE) wants to bring more "hof' Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 
• ;I 

Thank you! 

Dear Trais Kliphuis: 

I am very concerned about shielded containers. Tirey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energl.J says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioacti1.1e to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
!rearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihJ for a hearing. 

nrune~~ 
address /:3~( -;;::{~ ~ 



Speak Out Against More "Hot" Waste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request -Addition of a Shielded Container to the 
New .Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concents about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies ofthe request. 

Wltat Catt I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 
•J, 

Thank you! 

Dear Trais Kliphuis: 

I am very concerned about shielded containers. They would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunity for a hearing. 

address /t-o l '1 5 H f p ... L£- 'f {J E" 
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Speak Out Against More "Hot" Jtaste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 
I '.I' 

Thank you! 

Dear Trais Kliphuis: 

I am venJ concerned about shielded containers. They would expand the space available at WIPP for 
remote-lzandled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihj for a hearing. 

name :_ c 0 ll 1 ,An ~-'1 p;: e c;{ v1-~ ~! r} 

'• 

address __ s_· -~ ""1_~ ~ __ v_~_{_/_l_·c-~cJ'---H__,~ ,,_,L:oi~··....,_· _~S_~_< _))_·L-.0 

. ·'f.:· -¥:"> C-t> 
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Speak Out Against More "Hot" Waste at WIPP 
The Depmiment of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition ofa Shielded Container to the 
New Mexico Environment Depmiment (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the undeq=,'Tound rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concems about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DO.E says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am very concemed about shielded containers. T1zey would expand tile space available at WIPP for 
remote-handled waste tlzat is dangerous to transport, store, and dispose. Despite what the Department of 
Energt; says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
!zearing and that shielded containers be a class 3 modification so tlzat tlzere would be more extensive 
public comment and an opportunihJ for a !zearing. 

name , [Je ,.vt>v-v 1, rr: .., N 

' 

address 3$Z q c...,... M ,' -vo {A p r s h P"J' 1o A[[ 

A I t.~qvt.?J-q V1-&. Alq Z7/ll I / , 
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Speak Out Against More "Hot" Jfaste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. Ifthe 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphtiis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. Tirey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what tlte Department of 
EnergtJ says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
!zearing and that shielded containers be a class 3 modification so that tlzere would be more extensive 
public comment and an opportunihj for a hearing. 

name .i:k-~. _ /_*t-1 ,:f ~Y 
" • I 

address ~~~/ )._1/ ~---c> {; k.P- Slf-143 

~s 1 ;1.~111'7 (f Tff 0 
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Speak Out Against More "Hot" Waste at WIPP 

The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an oppmiunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod~fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls ofthe underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ·oen; concerned about shielded containers. They ·would expand the space available at WJPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
EnergtJ says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunitt; for a hearing. 

name C/f(}J
1
'l- \ l'f t\ '--( A. ~~ ~ 

address Ll L\: , f.;;a\ ~ N e 
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Speak Out ~gainst More "Hot" iv~ste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. Ifthe 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. T1zey would expand tlze space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energtj says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlze shielded containers request once again is note proper class 2 permit modification. I request a public 
!zearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihJ for a !zearing. 

/j " 

name f;t: ,/j;;r;- - v( f { t & m T f., P7 f'J t£ f( 

address Y tfl ?c I te v, o ;J F 
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Speak Out Against More "Hot" -lf~ste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
{plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity tor a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod~fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Dlive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 
: 1\-

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. I1ley would expand tire space a·milable at "WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what tire Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tire shielded containers request once again is not a proper class 2 permit modification. I request a public 
/rearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihJ for a I armg. 

name __ ~~~~~~Alt~our---~--~·~---------
address &zx DOd I 

e~~~, Vlm Jrns 2-
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Speak Out Against More "Hot" J);aste at WIPP 

The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod~fication Request- Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be tmcked to WIPP and 
emplaced on the t1oor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies ofthe request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

'·' ' 

Dear Trais Kliphuis: 

I am venJ concemed about shielded containers. T1zey would expand tlze space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what tlze Department of 
Energt; says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlze shielded containers request once again is not a proper class 2 penuit modification. I request a public 
!zearing and that shielded containers be a class 3 modification so that tlzere would be more extensive 
public comment and an opportunity for a hearing. 

name gd loer { C ~o~ ?-

address P d {1 ox 9 ( t:, 
oh. 1:41 o,,1f, 14-l/l , t1 M. 



Speak Out Against More "Hot" Ttaste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod[fication Request- Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transpmi and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the t1oor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
20 12 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comm~nts to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am very concerned about shielded containers. Tirey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what tlu; Department of 
Energtj says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlu; shielded containers request once again is not a proper class 2 pennit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that tlu;re would be more extensive 
public comment and an opportunihJ for a hearin{ 

name c)~t \\E ~~(-~'") 
' 

address I ~ l. '-\ \ ( '\. "~ AA 
~"-It_ 



Speak Out Against More "Hot" ~~ste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity tor a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod~fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the t1oor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am very concerned about shielded containers. They would expand tire space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what tire Department of 
Energt; says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to 07)er-pack. 

71ze shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that slzielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihj for a hearing. 

name D!l\v~~ ~opeL 
address 31f}7 tl9Mo~V'.c.\p~ ({A, 

Albu,,cVJ.dJCqu>J> ~M f{1 UX) 



Speak Out 5rgainst More "Hot" ,!raste at WIPP 

The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public heating. 

What are DOE's Plans? 
DOE has submitted a Permit Mod;fication Request- Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 
,,_,•,,::-

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. They would expand the space available at WIPP for 
remote-handled waste tlzat is dangerous to transport, store, and dispose. Despite what the Department of 
Energt; says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

T!Ie shielded containers request once again is not a proper class 2 permit modification. I request a public 
!zearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihJ for a hearing. 

name (E ';'\AlA f5/l/::EJI2) taVu ~ 
address ~ ,:1 t!7) /14 b' / ~()) 

7 
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Speak Out Against More "Hot" Waste at WIPP 

The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building I, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 
.. '.~, 

I am ven; concerned about shielded containers. T11ey would expand tire space m.milable at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energt; says, shielded containers could not be lzandled like contact-lzandled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlze shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihj for a !tearing. 

name-=~~~41~+-(~~·~~~7~·~r~~l~~~/---------



Speak Out.Against More "Hot" Waste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Pla11s? 
DOE has submitted a Permit Modification Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are co11cents about shielded cootai11ers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Call I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am very concerned about shielded containers. They would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunity for a hearing. 



Speak Out Against More "Hot" Waste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request -Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concems about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

Wltat Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am very concerned about shielded containers. They would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public co£:! and an appor~nity fur a ~ring. 

name ~~J-e~ 
address _c; LJ 6 lf M (Ji\]\~/ A), C.~ 

;\Ltsueu~&Vt;1 N .. (!{. 1f?;o r 



Speak Out !fkainst More "Hot" Jt!ste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. Tirey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energy says, shielded containers could not be Jzandled like contact-handled waste because damaged or 
leaking containers could be too mdioacti·oe to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification.. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an. opportun.itlj for a hearing. 

name 'B £. hJ "'(¥)) \'\ Alo\rott 
address IIJO'j L...s Lo~u.s RJ tJ l A tt \) 
A\~~"v~~l NN\ 2n 1o{; 



Speak Out friainst More "Hot" Jr~ste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 
., ,j 

Thank you! ,j' 

Dear Trais Kliphuis: 

I am ven1 concemed about shielded containers. They would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energ~J says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihj for a hearing. 

address f\· I' ) "· 1 7 ( ,I _______ ._'_'~~-·------~---------------
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Speak Out Against More "Hot" Waste at WIPP 

The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls ofthe underground rooms, as has been done since January 2007. Ifthe 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I amven; concerned about shielded containers. T7zey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energt; says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioacti-ve to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
!zearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihJ for a hearing. 

name ~ M6Ukr 
address An f a.....t.Jz t!> l/a-n-L..tZ-< b s d&.... 

~ Fi. NM Kr£Dt 
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Speak Out Against More "Hot" Waste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod~fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am venJ concerned about shielded containers. Tlte1J would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what tire Department of 
Energtj says, shielded containers could not be handled like contact-handled waste because dalllaged or 
leaking containers could be too radioactive to 01.1er-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihj for a hearing. 

name t{u~ I)Jct4r 
address J 0 1./:3 0 }< 023 fo 2-'~ 

\J~~ 'k~ Nl'( ?1~6:2-, 
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Speak Out Against More "Hot" Waste at WIPP 

The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition ofa Shielded Container to the 
New Mexico Environment Depariment (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
20 I 2 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! ·;uf.: 
I(. 

Dear Trais Kliphuis: 

I am very concerned about shielded containers. Tllelj would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what t!Ie Department of 
Energtj says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
!zearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihJ for a hearing. 

name C, '{ Ar]}H ft J1,t ft5 

address ~ ~ ,1\j{ ( tJ 0 t.(:h;PA Pazo 

sA-tiT A F£ t/M ~1-sV (p · 
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Speak Out Against More "Hot" JJ!aste at WIPP 

The Depmiment of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition qf'a Shielded Container to the 
New Mexico Environment Depatiment (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais K.liphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am venJ concerned about shielded containers. T1zey would expand tlze space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what tlze Deparbnent of 
Energt} says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlze shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comnzent and an opportunihJ for a hearing. 

name /(nd{'(l<; l/41r7Jt> 
address ~ tJ JJ,o)L ZIJ/,6 
.e~ p rMo I )J M fS 1=57-1 
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Speak Out Against More "Hot" Waste at WIPP 

' 
The Depmiment of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an oppotiunity for a public hearing. 

Wlzat are DOE's Plans? 
DOE has submitted a Permit Mod~jication Request- Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. lfthe 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers1 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 
'' 

Thank you! 

Dear Trais Kliphuis: 

I am venJ concerned about shielded containers. Tlzey would expand tlze space available at VVIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what tlze Department of 
Energtj says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlze shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and tlzat shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihj for a hearing. 

name __j 0 r-) 1) l s__ . 

address L{ S 0 ~ ~A 112---\r-1 A\-{ Dr
~~ AJ~V"'-l>)l tJ~ 07Siti 



Speak Out Against More "Hot" Waste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an oppmiunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request- Addition ofa Shielded Container to the 
New Mexico Environment Depmiment (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the t1oor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 
<. ,t 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. T7zey would expand the space available at VVIPP for 
remote-handled waste tlwt is dangerous to transport, store, and dispose. Despite what the Department of 
Energy says, shielded containers could not be lzandled like contact-lzandled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlze shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so tlzat there would be more extensive 
public conmzent and an portunib or a hearing. 

name~ ,. 



Speak Out Against More "Hot" Waste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an oppmiunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven1 concemed about shielded containers. T1zey would expand tlze space available at WlPP for 
remote-handled waste tlwt is dangerous to transport, store, and dispose. Despite what tlze Departnzent of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
!zearing and that shielded containers be a class 3 modification so that there would be more extensive 

public com~tent and an opportunitlj for a hearing. /}' / (} . . -.-- . . . 

name GeiCil\J. g', l>rVI&C{) ./L#" /k"'-"- :JU/y /Lf1 '2t3/2_ 
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Speak Out Against More "Hot" Waste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity tor a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. Thetj would expand the space available at WIPP for 
remote-handled waste tlwt is dangerous to transport, store, and dispose. Despite what the Department of 
Energy says, shielded containers could not be handled like contact-lwndled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

71ze shielded containers request once again is not a proper class 2 permit modification. I request a public 
!zearing and that shielded containers be a class 3 modification so tlmt there would be more extensive 
public conmze;;_!_Ell~;/n op a .um~f1J for~ hearing. 

/ / __.//;/ 
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Speak Out Against More ''Hot" Waste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the under!:,rround rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on 1 anuary 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. T7zey would expand tlze space available at WIPP for 
remote-lumdled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
EnergtJ says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlze shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihJ for a !zearing. 

name Wetcn~. & ;~ \l ~~ 

addressla-S--o ~~\),_~\'J-2-$ G-et~'{lt f.Jvy 
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Speak Out Against More "Hot" Waste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an oppotiunity for a public hearing. 

W1zat are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concems about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. Tirey would expand tlze space available at WIPP for 
remote-handled waste tlzat is dangerous to transport, store, and dispose. Despite what tire Department of 
EnergtJ says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The slzielded containers request once again is not a proper class 2 permit modification. I request a public 
!zearing and tlzat shielded containers be a class 3 modification so tlzat there would be more extensive 
public comment and an opportunihJ for a !zearing. 

namer~ ~"""'~ 
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Speak Out Against More "Hot" Waste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod~fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven1 concerned about shielded containers. They would expand tlze space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and tlzat shielded containers be a class 3 modification so tlzat there would be more extensive 
public comment and an opportunity for a hearing. 

address {[fiL) hJ .t\& IX A-pt 0 -z'? 
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Speak Out Against More "Hot" Waste at WIPP 
The Depatiment of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an oppmiunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod!fication Request- Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, , I 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Dtive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. Tlzey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energtj says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlze shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunity for a hearing. 

name --cv~k<-=;J.-V-' ~~~--'~-<;~'---"'-~=vv-_' -~-1----
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Speak Out Against More "Hot" Waste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod[fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am -uery concerned about shielded containers, T1zey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to o-ver-pack. 

The shielded containers request once again is not a proper class 2 permit modification, I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihj for a !zearing. 

name <[k b.wf LP·h /41 ~o 
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Speak Out Against More ''Hot" Waste at WIPP 
The Depmtment of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an oppotiunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I amven; concerned about shielded containers. T1tey would expand the space available at WIPP for 
remote-liandled waste tlzat is dangerous to transport, store, and dispose. Despite what tlte Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlte shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihJ for a ]tearing. 

/ 



Speak Out Against More "Hot" Waste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am very concerned about shielded containers. T1zey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what tlze Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlze shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so tlzat tlzere would be more extensive 
public comment and an opportunihj for a ]zearing. 

name ~{(''\ (J ~·Vt~ 

address TI2~ 2lvt1 Gvd(~ fJ~ ~!)o( 
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Speak Out Against More "Hot" Waste at WIPP 
The Department of Energy (DOE) wants to bting more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls ofthe underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concemed about shielded containers. They would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite wlw.t the Department of 
Energtj says, shielded containers could not be handled like con.tact-llandled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlze shielded containers request once again is not a proper class 2 permit modification. I request a pt(blic 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihJ for a hearing. 
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Speak Out Against More "Hot" Waste at WIPP 

The Department of Energy (DOE) wants to hring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public heating. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request -Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transpmi and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concemed about shielded containers. Tlzey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlze shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public commejJ' t and an opportunihJ for a hearing. 

/ /7 ·L: 
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Speak Out Against More "Hot" Waste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an oppotiunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transpmi and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the under!:,Tt'ound rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored abovei:,Tt'ound, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais K.liphuis, NMED, 2905 Rodeo Park Drive East, Building l, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. TilelJ would expand tlze space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Depart111ent of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tize shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so tlzat there would be more extensive 
public comment and an opportunihj for a hearing. 

dJ/1 ' .J./ jJ 
name~- . ~£/4&/b-F-

address I ~ ~ 1 ~~-,___ £!/{ }1 ~ 
~r fi_/u,__ f) ttl~ 
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Speak Out Against More "Hot" Waste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WlPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fi.cation Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls ofthe underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the undeq,rround rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed under!:,rround 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am very concerned about shielded containers. Tlzey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
EnergtJ says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 



Speak Out )lgainst More "Hot" W'uSte at WIPP 

The Department of Energy (DOE) wants to bting more "hot" Remote-Handled (RH) transuranie 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justitication and without an opportunity for a public hearing. 

Wltat arc DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition of a Sltieldcd Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the t1oor in the underground rooms along with Contact-Handled (CH) TRU waste. 

Wl1at are concerns about shielded coutaillers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies ofthe request. 

Wllat Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample comments.below, or write whatever you want. ',i 

Thank you! ~~J 

Dear Trais Kliphuis: 

I am venJ concerned about shielded containers. T1zey would expand tire space available at WIPP for 
remote-handled waste tlwt is dangerous to transport, store, and dispose. Despite what tlze Departnzent of 
Energt} says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

T1ze shielded containers request once again is not a proper class 2 penuit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that tlzere would be more extensive 
public comment and au opportunihj for a /zearing. 

name /~1 7) r '<... r) ,_, () 0 k..c.. 
I I f I 

address i 2L/l v.) ( ( f <) he Au e IV E_ 

/ 



Speak Out ~ainst More "Hot" 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample comments below, or write whatever you want. 
·' 

Thank you! >i 't'' 
lt· .. 

Dear Trais Kliphuis: 

I am very concerned about shielded containers. Tlzey would expand tlze space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
EnergtJ says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that tlzere would be more extensive 
public comment and an opportunity for a hearing. 

name~~~~~r-~\~~~---~~~~l~~~~·----------

address 



Speak Out i"lainst More "Hot" 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies ofthe request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 
·' 

Thank you! 

Dear Trais Kliphuis: 

I am very concerned about shielded containers. 71zey would expand the space available at WIPP for 
renwte-handled waste that is dangerous to transport, store, and dispose. Despite what tlze Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public conmzent and an opportunihJ for a hearing. 

It .. -· 
name ~Lutx. , ~=-yj:;-2-{{,l/¢'(-l.) 

J 
address ( aJ!.J 

N.Jvl .. 



Speak Out gainst More "Hot" 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 
. • 1 

Thank you! 

Dear Trais Kliphuis: 

I am venJ concerned about shielded containers. T11ey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport/ store/ and dispose. Despite what the Department of 
Energ11 says/ shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to oDer-pack. 

Tlte shielded containers request once again is not a proper class 2 permit modification. l request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public cor,me~t and an opportunihj (or~ hearing. 

name PYt J~J )JM ll i ,~ J 

address j S 1 3 (_ h.»--1' v \0 



Speak Out J'iainst More "Hot" 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am very concerned about shielded containers. Tirey would expand tire space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite wlzat tire Department of 
Energ~J says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlze shielded containers request once again is not a proper class 2 permit modification. I request a public 
!zearing and that shielded containers be a class 3 modification so that there would be more extensive 
public commenJ and an opportunihJ for a !rearing. G I -/ 
name ~. E<Jv-~ L-t--.,) q~ 

& ,_ 

address S. }() Lc. 1/t'l /0,.; J{ f q v~ J <.. 



Speak Out gainst More "Hot" 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 
•J 

Dear Trais Kliphuis: 

I am very concerned about shielded containers. They would expand the space available at WIPP for 
remote-lzandled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energt; says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunih; for a hearing. 

name -E. ~~-' c,,·\5)) 
addressL[(._T f/~c·1 H~h~~CfAJc 

·A rb..'t4rt'"'=; WM s7loc_- c;l:Sc;9.'-f 



Speak Out fiainst More "Hot" 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request -Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am venJ concerned about shielded containers. Tirey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energt} says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit nwdiftcation. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihj for a hearing. 

nameQc::AA 'fr 
"YAvA\~ . , tA::~£-'-1 

address 4 2..- L\ A fv\ \~ 'f;t..<:; f u11- 5 E 



Speak Out 2ainst More "Hot" Paste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concems about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit wlitten comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I amvenJ concerned about shielded containers. T1rey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what tlre Department of 
Energ~J says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactiz1e to over-pack. 



Speak Out ~ainst More "Hot" Jt/ste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to theW aste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven1 concerned about shielded containers. Tl1£1j would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energ~J says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tire shielded containers request once again is not a proper class 2 permit modification. I request a public 
!tearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihJ for a hearing. 

name_J_w_,'e.--_fv_t~_l.v_!fj.,.....,_rG _____ _ 



Speak Out gainst More "Hot" 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request -Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. Ifthe 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven1 concerned about shielded containers. T1zey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energt} says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. r request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihj for a hearing. 

/"·· \ ~ 
name t(orl\1 \<, 1) .- \Zc)(N l(\IA..t. '?-

. ) \ . j 

address '.6 .J.C:t ''"'\ r t I·. 

i ,, l-
__ )l 



Speak Out ~gainst More "Hot" ir~ste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request -Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. Ifthe 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. Tlzey would expand tlze space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihj for a hearing. 

name kar11· Schwartz_ ~· :;_ 
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Speak Out Against More "Hot" Jtaste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod~fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be tmcked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies ofthe request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am very concerned about shielded containers. Thetj would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihj for a hearing. 

name ___ ~------~l~~--~_\ __ S ____ ~~~~~~--

address 



Speak Out ~gainst More "Hot" Jtaste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request- Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. Ifthe 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because ofpublic opposition and the inadequacies oftherequest. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample comments below, or write whatever you want. 

Thank you! J 
,, 

'· 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. Tirey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so tllnt there would be more extensive 
public comment and an opportunihj for a hearing. 

name 

1\ !,'\11 . 



Speak Out 5tgainst More "Hot" ~tlste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. Uzey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that tlrere would be more extensive 
public comment and an opportunihj for a !rearing. 

name ~/@c 7¥W ~rz-C 

address IS/JJ chh~~ f~ 

~~ ~oc.k A/A W~!· 
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Speak Out Against More "Hot" Waste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod~fication Request- Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the t1oor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies ofthe request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 
I,' 1:;; 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. Tirey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what tire Department of 
EnergtJ says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlze shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that tlzere would be more extensive 
public comment and an opportunihJ for a hearing. 

f't ,( . d 0 ·~ 
name L1V}e~ 11-'lJm ~ 
address ~as ~A «C~ <L l).c- ~~Jj 

.f\'fJQ l b) M 2> ·::t \ Cf-J 



Speak Out Against More "Hot" Jtaste at WIPP 
The Depatiment of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an oppotiunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request -Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. T11elj would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite wlzat the Department of 
EnergtJ says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunity for a hearing. 

name fc. at~ .f9-6 t r c t rJ, s ·· [}f.sedf 

address or)5 lf ; . 1/ e ts i Je 
AI£ 1/q ~ e fq11e , A/f1 t i ) . 



Speak Out 3tgainst More "Hot" ~~ste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an oppmiunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request -Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. ·•, .,t 

Thank you! 
',, ~ 

' 
Dear Trais Kliphuis: 

I am venJ concerned about shielded containers. Thetj would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
EnergtJ says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlze shielded containers request once again is not a proper class 2 permit modification. I request a public 
!zearing and that shielded containers be a class 3 modification so that there would be more extensive 
public conmzent and an opportunihj for a hearing. 

name C,::f1*6 ct:J//t;VS {}clfi'~~ 
address l_,Z ~ (-j~,· ~h ~T 1(/ F 

~1 /U 6 I AbQl ;If~ 



Speak Out )q;ainst More "Hot" Waste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven1 concerned about shielded containers. T1zey would expand tlze space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlze shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and tlzat shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihJ for a !zearing. 

name fLf~?.£ ~ ~~ 
address &2.2 c oa/2 



Speak Out Against More "Hot" W~ste at WIPP 
The Department of Energy (DOE) wants to bring more '"hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request- Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
wa<>te in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the undetl,TfOund rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am venJ concerned about shielded containers. T11£1j would expand tlte space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what tlze Department of 
EnergJ.J says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlte shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that tltere would be more extensive 
public comment and an opportunihj for a !tearing. 

name ',l~slr'1 et',ll1tif=·v~e~ 
J 

address p;, s 0 R; \{ c: r'i;>,' J ~ p ( [? if 
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Speak Out Jrgainst More "Hot" Waste at WIPP 

The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the undeq:orround rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven1 concerned about shielded containers. They would expand the space available at WIPP for 
remote-handled waste tlzat is dangerous to transport, store, and dispose. Despite what the Department of 
EnergtJ says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihj for a !zearing. 

name 

address Z .. \, 2. C GJo t cl C.> L 



Speak Out 5tkainst More "Hot" ~ste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod~fication Request -Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am venJ concerned about shielded containers. They would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what tire Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

111£ shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that tl1ere would be more extensive 
public comn1ent and an opportunity for a hea · 

name , . i11tt1 t& Q 

address fov ]__ Lw1-11no QJ {(d!!e ShJ 
~ltos....._ 



Speak Out Against More ''Hot" Waste at WIPP 
The Department of Energy (DOE) wants to bring more «hot" Remote-Handled (RH) transuran.ic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

Wltat are DOE's Pla11s? 
DOE has submitted a Permit Modification Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

Wltat are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofiRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies ofthe request. 

What Caul Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: ' ' ' 

I am very concerned about shielded containers. They would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment a:nd an opportunity for a hearing. 

nam~£Wi4 
aMre .. ;so3 r@.~ cs+ S\cl '6il6~ 



Speak Out Against More "Hot" Waste at WIPP 
The Department ofEnergy (DOE) wants to bring more "hot, R~mote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concenzs about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies ofthe request. 

What Caul Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample comments below, or write whatever you want. 

Thank: you! 

Dear Trais Kliphuis: 
:JEf' .'l j 'I ,!_ 

' ' 

I am very concerned about shielded containers. They would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, sfDre, and dispose. Despite what the Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be 1f!Ore extensive 
public comment and an opportunity fvr a hearing. 

name~~ ~~ P<.\i 

address 21.) tf/q r-/7; ;.J e.. /{//, $" tJ 

4f-6vre.v-~ / A/,1/J 87/tJJ 
-,--



Speak Out ~gainst More "Hot" Waste at WIPP 
The Depatiment of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an oppmiunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be tmcked to WIPP and 
emplaced on the f1oor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: ·' ' 

I am venJ concerned about shielded containers. 17zey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what tlze Department of 
EnergiJ says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlze shielded containers request once again is not a proper class 2 permit modification. I request a public 
!zearing and that shielded containers be a class 3 modification so that there would be more extensive 
public copzment and an qpportunihj for a hearing. 

i 

name _________ '_v~.~~-~v_·~L_-l_··-----=~-( __ ~_· __ " ___ ''(~-

address 
··~ { , ) I 

f 

1 (_~. 

' 
V )t £/ I J1 



Allen, Pam, NMENV 

From: 
Sent: 
To: 

' 
( 

Maestas, Ricardo, NMENV 
Thursday, October 11, 2012 2:48 PM 
Allen, Pam, NMENV 

; i 

Subject: 
Attachments: 

FW: Public comment on Shielded containers 
PermitMod_RH_Ietters_091 012.pdf; NMED _post_office_090612. pdf 

WIPP file 

-----Original Message----
From: KliphuisJ TraisJ NMENV 
Sent: MondayJ September 10J 2012 3:21 PM 
To: MaestasJ RicardoJ NMENV; HolmesJ SteveJ NMENV 
Cc: KielingJ JohnJ NMENV 
Subject: FW: Public comment on Shielded containers 

-----Original Message-----
From: Don Hancock [mailto:sricdon@earthlink.net] 
Sent: MondayJ September 10J 2012 3:08 PM 
To: KliphuisJ TraisJ NMENV 
Subject: Public comment on Shielded containers 

TraisJ 

Attached are 55 more people commenting on shielded containers. The originals are being mailed 
todayJ but we wanted to ensure that you received them today. 

On a related matterJ we priority mailed you last Thursday) 106 comment letters. They were 
supposed to have been delivered on Friday. See attached confirmation. 

Unfortunately) rather than delivering on FridayJ the post office tried to deliver on Saturday 
and left a notice! See the following tracking. 
Priority Mail® 
Notice Left (Business Closed) 
September 08J 2012J 1:13 pm 
SANTA FEJ NM 87505 

Expected Delivery By: 
September 7J 2012 
Delivery Confirmationrn 

Acceptance 
September 06J 2012J 3:38 pm 
ALBUQUERQUE) NM 87106 

So I'm wondering how you plan to handle the situation) given that the receipt date could be 
today (I hope!) or not? 

SRIC's detailed comments will be submitted in a little while. 

Thanks. 

1 
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~ C.E'i'h 'r't92 2000 D'f'i'O 
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==~====:==================~=========== 

UNIVERSITY POSTAL STORE 
ALBUQUERQUE, New Mexico 

871069998 
3401500106-0098 

09/06/2012 (800)275-8777 03:40:00 PM 
=========================;============ 
==== Sales Receipt -===== 
Product 
Description 

Sale Unit 
Qty Price 

Final 
Price 

SANTA FE NM 87505 $5.30 
Zone-1 Priority Mail 
1 1 b. 2. 10 oz' 
Expected Delivery: Fri 09/07/12 
Delivery Confirmation $0.75 
Label #: 03120860000228114837 

----------------
Issue PVI: $6.05 

========== 
Total: $6.05 

Paid by: 
Personal Check $6.05 

Order stamps at usps.com/shop or 
call 1-800-Stamp24. Go to 
usps.com/clicknship to print 
shipping labels with postage. For 
other in format ion call 
1-800-·ASK -USPS. 
************************************ 
************************************ 
Get your mail when and where you 
want it with a secure Post Office 
Box. Sign up for a box online at 
usps.com/poboxes. 
************************************ 
************************************ 

Bill#:1000201465829 
Clerk: 14 

All sales final on stamps and postage 
Refunds for guaranteed services only 

Thank you for your business 
************************************ 
************************************ 

HELP US SERVE YOU BETTER 

Go to: 
https://postalexperience.com/Pos 

TELL US ABOUT YOUR RECENT 
POSTAL EXPERIENCE 

YOUR OPINION COUNTS 
************************************ 
************************************ 

Custome1 Copy 
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Speak Out Against More "Hot" »·aste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request -Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am venJ concerned about shielded containers. They would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
EnergtJ says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunity for a hearing. 

name __ ~~~~~s-~~N~_J_1_~_J~v-~_1 1_._~_~_-_,-=L ______ _ 

address L- t ( -z.._ ci~~/._ le v o 1.x /1/ r.,J 
----------------------~~-------
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Speak Out Against More "Hot" Waste at WIPP 

The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity tor a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the t1oor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. T1le1J would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
EnergtJ says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
/rearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihj for a hearing. 

name tJ-__ j{ \0) ~ (Dtw~lt~ 

address ((__ \ 3 

HL~~i· 
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Speak Out Against More "Hot" 1taste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity f()r a public hearing. 

What m·e DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition qf'a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on 1 anuary 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am venJ concerned about shielded containers. T7zey would expand the space amilable at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite wlzat tlze Departnzent of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment 1 an o portun·h fq,r a hearing. 

name __ -r~L~.~~··~~·----~~----~-· __ · ___ 

address /O!j~hl'- ~ 
GY~; AI~ 
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Speak Out Against More "Hot" Waste at WIPP 
The Depmiment of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plaus? 
DOE has submitted a Permit Mod(fication Request- Addition of a Shielded Container to the 
New Mexico Environment Depmiment (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underf,rrotmd rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underf,rrotmd rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies ofthe request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am venJ concerned about shielded containers. Tlzey would expand tlze space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what tlze Departnzent of 
EnergtJ says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioacti·ve to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that tlzere would be more extensive 
public comment and an opportunihJ for a !zearing. 

-+-
name=.JCNN i FtR vJy·L ( £ . . . 
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Speak Out Against More "Hot" Waste at WIPP 

The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. 17zey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
EnergtJ says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactiDe to oDer-pack. 

The shielded containers request once again is not a proper class 2 permit nwdification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihJ for a hearing. 

name Oov~d /Uo . .e { 

address_S"'_2_S_''--b-__ C_e-=-Vl--'-t:__:_r_ct-'-( ---'-;1/_· _£ __ lj ' 

~~~ 
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Speak Out Against More "Hot" Waste at WIPP 

The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an oppotiunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request- Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. Tiley would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what tire Department of 
EnergtJ says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that tlrere would be more extensive 

::: J?;); ~op~ffitt;ng 



Speak Out 5r~ainst More "Hot" lfaste at WIPP 
The Depmiment of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transpmi and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the t1oor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concemed about shielded containers. 17zey would expand tlze space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what tlze Department of 
EnergiJ says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
!zearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihj for a hearing. 

name'}~~ \.tJ,vl~ 

address ~::vt ~~{ (,.__\ ~~,.__~ 

·!}~ $7Jo{ 
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Speak Out Against More "Hot" Waste at WIPP 

The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transpmi and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. Tlt.ey would expand tlt.e space available at WIPP for 
remote-lzandled waste tlzat is dangerous to transport, store, and dispose. Despite what tlt.e Department of 
Energ~; says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlze shielded containers request once again is not a proper class 2 permit modification. I request a public 
!zearing and tlzat shielded containers be a class 3 modification so that tlt.ere would be more extensive 
public comment and an apportunity for a 
na~~ · ,.n~ 
~ ' 

address ~(9 q -iJ ~ J\J ~ . ' 
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Speak Out 'Against More "Hot" if~ste at WIPP 
The Depmiment of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plaus? 
DOE has submitted a Permit Modification Request- Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transp01i and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven1 concerned about shielded containers. T1zetj would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite wlzat the Department of 
Energt} says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlze shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so tlzat there would be more extensive 
public comment and an opportunity for a hearing. 
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Speak Out h.gainst More "Hot" »-aste at WIPP 
The Department of Energy (DOE) wants to bring more "hot'' Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request -Addition of a Shielded Container to the 
New Mexico Environment Depatiment (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the t1oor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit wtitten comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. Tirey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioacti-ve to o·ver-pack. 

Tire shielded containers request once again is not a proper class 2 permit modification. I request a public 
/rearing and that shielded containers be a class 3 modification so that tJrere would be more extensive 
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Speak Out Against More Plutonium at LANL & WIPP 

The Department of Energy (DOE) plans to ship 13.1 metric tons of plutonium from nuclear 
weapons to Los Alamos National Lab (LANL) and to the Waste Isolation Pilot Plant (WIPP). 

What are DOE's Plans? 
DOE has released the Draft Sw7Jlus Plutonium Di.\position Supplemental Environmental Impact 
Statement (SPD DS£15). The preferred alternative is for the Savatmah River Site (SRS) to process 
6 metric tons of plutonium and ship it to WIPP for disposal with other contact-handled 
transuranic (TRU) waste. For 7.1 metric tons of plutonium in "pits"- the triggers for nuclear 
bombs- some or all would be shipped from the Pantex Plant in Texas to LANL to be 
disassembled. The resulting plutonium oxide powder would be shipped to SRS to be fabricated 
into plutonium-uranium mixed oxide (MOX) fuel to be used in the Sequoyah (Tennessee) 
and/ or Browns Ferry (Alabama) Nuclear Plants operated by the Tennessee Valley Authority. 

What are concerns about DOE's plan? 
• LANL is not meeting its waste cleanup schedule, and its facilities do not meet seismic 

standards in case of a severe earthquake. Bringing thousands of plutonium pits to LANL 
would further endanger public health and safety and divert resources away from cleanup. 

• Doubling the amount ofTRU waste corning from SRS will likely exceed WIPP's capacity. 
As a result, TRU waste from LANL and other sites might not fit into WIPP. 

• Plutonium should be immobilized so that it can be safety stored until new disposition 
options are available. Immobilization would also be less expensive than MOX. 

• MOX is not viable as there are no utilities that want to use MOX fuel in existing power 
plants because of its costs, dangers, and the need to make changes to the reactors. 

What Can I Do? 

Submit written comments to: Sachiko McAlhany, NEP A Document Manager, SPD 
Supplemental EIS, U.S. Department of Energy, P.O. Box 2324, Germantown, MD 20874-2324, by 
September 25, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Sachicko McAlhany: 
I am very concerned about Department of Energy plans for surplus plutonium. No 

additional plutonium should be brought to Los Alamos National Lab (LANL), which has a 
cleanup mission and cannot meet seismic standards in the case of a severe earthquake. WIPP 
has a limited mission and does not have the capacity for all surplus plutonium. Stop MOX and 
immobilize and safely store plutonium until technically sound, suitable disposition facilities are 
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Speak Out Against More ,.'Hot" W~ste at WIPP 

The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod~fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. Ifthe 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the f1oor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because ofpublic opposition and the inadequacies ofthe request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am very concerned about shielded containers. They would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 pennit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comme t and an opportunihj for a hearing. 
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Speak Out )J·gainst More "Hot" Waste at WIPP 

The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the undef!:.1found rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on 1 anuary 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven1 concerned about shielded containers. 711£1} would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energtj says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlze shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opp_ortunihJ for a hearing. 
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Speak Out Against More "Hot" Waste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) wa..o;;te to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

Wltat are DOE's Plans? 
DOE has submitted a Permit Modification Request -Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the f1oor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. T71e1J would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energtj says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tire shielded containers request once again is not a proper class 2 permit nwdification. I request a public 
!rearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comnrent and qn opportw}ity for a hearing. 

nmne,/j~.~~~ 
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Speak Out Srlainst More "Hot" Ptaste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod~fication Request- Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. They would expand tire space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energtj says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioacti-ve to over-pack. 

Tire shielded containers request once again is not a proper class 2 permit modification. I request a public 
!rearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihJ for a /rearing. 
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A'li!!!'!5Speak Out Against More "Hot" ltaste at WIPP 

The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity tor a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod~fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample connnents below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am very concerned about shielded containers. Tlzey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energt; says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlze shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunity for a hearing. 

'->[f teo n G.!(, (( o name ____ ~ __ ~Y ________________________ __ 

address 



Speak Out Jti:ainst More "Hot" ~aste at WIPP 
The Depatimcnt of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity tor a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transpoti and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

Wltat Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ·very concemed about shielded containers. Tirey would expand tlre space available at WIPP for 
remote-handled waste tlzat is dangerous to transport, store, and dispose. Despite what the Department of 
Energtj says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

T1ze shielded containers request once again is not a proper class 2 permit modification. I request a public 
/zearing and that shielded containers be a class 3 modification so that tlzere would be more extensive 
public comment and an opportunihj for a /rearing. 
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Speak Out Against More "Hot" ~~ste at WIPP 
The Depatiment of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. They would expand the space ar.milable at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energ1; says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to 07.ieT-pack. 

Tlze shielded containers request once again is not a proper class 2 permit modification. I request a public 
!zearing and that shielded containers be a class 3 modification so that tlzere would be more extensive 
public comment and an opportunihj for a hearing. 

name~~ 
address ~ d£>& etAJ~YJiuJ 
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Speak Out Against More "Hot" Waste at WIPP 

The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modffication Request- Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the f1oor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concems about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am venJ concemed about shielded containers. T7le:tj would expand the space available at INIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energtj says, shielded containers could not be handled like contact-handled waste because damaged or 
leakiug containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunity for a hearing. 

n~~~ 
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Speak Out Against More "Hot" ifaste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an oppotiunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request- Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am venJ concerned about shielded containers. T1zey would expand tlze space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what tlze Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihj fa - . ing. 
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Speak Out Against More "Hot" Jl>aste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an oppmiunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod~fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the t1oor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am very concerned about shielded containers. T'hetj would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what tlze Department of 
Energ~J says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlze shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunif:IJ for a hearing. 

name~~ Pt\t:Qr-\- ~icd-

address '-f& t:> I ~ /b &J3 ..- ~ ~I { lJ V- ·' 



( ' .. 

Speak Out Against More "Hot" ~aste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity tor a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod~fication Request -Addition <~fa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am very concerned about shielded containers. 17zey would expand tlze space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
EnergiJ says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlte shielded containers request once again is not a proper class 2 permit modification. [request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihj for a !zearing. 

.'! 

address ~5oq ~H[(T\I(N1\ ~1'\..UL N~ 
( -



Speak Out Against More "Hot" Jdste at WIPP 
The Depmiment of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request -Addition of a Shielded Container to the 
New Mexico Environment Depmiment (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underhrround rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the t1oor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. T1zey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what tlze Department of 
EnergtJ says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlze shielded containers request once again is not a proper class 2 permit nwdificah"on. I request a public 
!zearing and that shielded containers be a class 3 nwdificah"on so that there would be more extensive 
public comment and an opportunihj for a hearing. 

address /10 '7 { [;fh R f ;J LJ 
--~~~~~~~----~~~------------
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Speak Out Against More "Hot" Waste at WIPP 
The Depmiment of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. Tirey would expand tire space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energ~; says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tire shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunitt; for a hearing. 

name _R~®~e=-r+_---=-M----"'=e~~=s=--=~~ept'_._· r: __ _ 

~(C0 l~Si- rNW ., ' J. 
Slt. . . - ... 

· ·.7 t/ 
address ----------------------------------



Speak Out Against More "Hot" J,aste at WIPP 
The Depatiment of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request- Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am venJ concerned about shielded containers. T7zey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
EnergtJ says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactir.~e to over-pack. 

T7ze shielded containers request once again is not a proper class 2 permit modification. I request a public 
/zearing and that shielded containers be a class 3 modification so that tlzere would be more extensive 
public conmzent and an opportunihj for a hearing. 

name Jr; Ff&n ~ /( 
7 
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Speak Out Against More "Hot" TPaste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod{fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls ofthe underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies ofthe request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. T11£1j would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what tlze Department of 
Energz; says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunity for a hearing. 

name ___ ·~Z?~~-# ____ L_0 _L_L __ C_n_r--___ · ______ __ 

address 7 0' f:fl-"'1 'I ttvE JJv--1 ltfT (!___ 

o7t01- . 
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Speak Out Against More "Hot" Jtaste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's .Plans? 
DOE has submitted a Permit Mod(fication Request -Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven1 concerned about shielded containers. TII£1} would expand tlze space mmilable at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what tlze Department of 
Energ~J says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlze shielded containers request once again is not a proper class 2 permit modification. I request a public 
!zearing and that shielded containers be a class 3 modification so that tlzere would be more extensive 
public comment and an opportunity for a hearing . 

address '.-2 .:.· ?/ J ;/.:.> . - "-- •· I ·~t 
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Speak Out Against More "Hot" ~aste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an oppmiunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request -Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am venJ concerned about shielded containers. Tltey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what t!te Department of 
Ener:511 says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
!-tearing and that shielded containers be a class 3 modification so that there would be nwre extensive 
public commeqt and an oppoma!ihJ for a hearing. 

/ J --··: .• /-

name }=~J//k ": 7 v L- "t . -'~ (:~) 

address / L . ~-' / ( l. -· __ ,. / L. ,,. 
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Speak Out Against More "Hot" Waste at WIPP 

The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request -Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls ofthe underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am venJ concerned about shielded containers. T1zey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
EnergtJ says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded coiltainers request once again is not a proper class 2 pennit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunity for a /zearing. 

name ________..l\\_:...:...:.4...>...1....!.1~%....__.\.>....><....( o \\...!...l----- ., 
~i:: ,, 

address jD ~ ~\Al"l\i,~ ~\\) 
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Speak Out A~ainst More "Hot" ~aste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste [solation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the wails of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. T11ey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what tlze Department of 
EnergtJ says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlze shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihJ for a hearing. 

nameJ;il~ Ywr 
address ( s c~ G t ""u._r-J S G . 
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Speak Out Against More "Hot" Waste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be tmcked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. Tlzey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what tlt.e Department of 
EnergiJ says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioacth1e to over-pack. 

Tlt.e shielded containers request once again is not a proper class 2 permit modification. I request a public 
!tearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunitt; for a hearing. 

name 0\'h~ 16ar 
address \3 b '\\1 Y\ cxzhn J)y- S G 

/ilb~) ~~~ rt'~JoL 



Speak Out Against More "Hot" iraste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition of a Shielded Container to the 
New Mexico Environment Depmiment (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building I, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ·oen; concerned about shielded containers. Tizey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
EnergJJ says, shielded containers could not be handled like contact-lzandled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
!zearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunity for a !zearing. 

name -+-+-{hn-I-'--I::..,¥-"'-CllY\t-->6L-LRA~J6----L..-,,o.-.;:.......:" GK_ 

address 
t.! 



Speak Out Jrgainst More "Hot" rt~dste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
{plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request -Addition ofa Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls ofthe underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am venJ concerned about shielded containers. Tirey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energtj says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioacti-ve to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihJ for a hearing. 
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Speak Out Against More "Hot" w~aste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition ofa Shielded Container to the 
New Mexico Environment Depmiment(NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am very concerned about shielded containers. Tizey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energy says, slzielded containers could not be handled like contact-handled waste because dmnaged or 
leaking containers coz-tld be too radioactive to over-pack. 
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Speak Out Against More "Hot" Waste at WIPP 
The Department of Energy (DOE) wants to bting more ''hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opp01tunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. Titet; would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
EnergtJ says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihj for a hearing. 
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Speak Out Against More "Hot" ~dste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod~fication Request -Addition ofa Shielded Container to the 
New Mexico Environment Depmiment (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underf,1fOUnd rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concents about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I amven; concerned about shielded containers. T7zey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what tlze Department of 
Energt; says, shielded containers could not be handled like contact-lwndled waste because damaged or 
leaking contaitzers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihJ for a hearing. 
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2523 Carson Rd NW 
Albuquerque, NM 87104-1903 
August 22, 2012 

Trais Kliphuis 
New Mexico Environment Department 
2905 Rodeo Park Dr E, Bldg 1 
Santa Fe, NM 87505 

Dear Trais Kliphuis: 

I understand the New Mexico Department of Energy wants to bring more remote
handled transuranic waste to the Waste Isolation Pilot Plant. 

Is it true that DOE's plans to use shielded containers for this hot commercial waste will 
expand WIPP beyond its legal limit? 

I believe it is essential to oversee this proposal with vigor and to hold a public hearing in 
regard to DOE's request. 

~··~ 
Sally E. Schwartz 
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Dear Trais Kliphuis: 

I am ·oen; concerned about shielded containers. T7zey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energt; says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunitt; for a hearing. 
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Trais Kliphuis 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505 
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Dear Trais Kliphuis: 

I am venJ concerned about shielded containers. Tirey 1.uould expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tire shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihJ for a)rearinll. 
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Trais Kliphuis 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505 
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From: 
To: 
Cc: 

!1e 
Kliphuis. Jrajs NMENV 

Jeffrey Dillon 

(;), 
~ I : l_) 

Subject: Nudear Waste, WIPP, Area 55, Citizen Concerns, Hazards, DOE Reports of Adversity ot Environment and 
Minority People, ETC 

Date: Sunday, September 09, 2012 1:46:34 AM 

Dear Trais Kliphuis: 

I live in Taos County, and though it is not in the fifty mile radius of a foreseeable 
disaster, the winds do blow this way. I remember the s,ell of the fires at Los 
Alamos a few summers ago, and how the smoke filled the skies. I don't believe 
there is anything safe about storing the waste, about the safety of shielded 
containers, or about the transportation of the plutonium rods or bits that would be 
part of all this. Though our nation needs a solution to nuclear waste, placing it in 
this pristine environment at the expense of poor and minority communities is 
wrong. 

We must all share the burden equally. Those who use the power should be 
expected to handle their share of the waste, so please don't let more waste come to 
New Mexico. Perhaps the first peoples walked on these lands in New Mexico some 
12,000 years ago. A nuclear accident is not impossible with terrorism threats, poor 
management at LANL, and a lack of dedicated resources. Our world's history 
could be obliterated as well as the current occupants of the beautiful southwest I 
pay my taxes, and support our constitution. Where does it say, the few should pay 
for the many? 

I urge you and this committee to act in accordance with the ordinary people who 
live here, who have made this area home. I will continue to educate myself and my 
family and my friends here in Taos Ounty, and around the world about the plans 
and activities at Area 55 and in New Mexico, generally. The world is with us. 

Additionally, I am very concerned about shielded containers. They would expand 
the space available at WIPP for remote-handled waste that is dangerous to 
transport, store, and dispose. Despite what the Department of Energy says, shielded 
containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit 
modification. I request a public hearing and that shielded containers be a class 3 
modification so that there would be more extensive public comment and an 
opportunity for a hearing. 

Sincerely, 

Jeffrey C. Bullard 

Post Office Box 222 

Carson, New Mexico, 87517 



This device was developed by an American corporation with components from 
several countries, and assembled by non-union labor in China. Any patent 
infringements should be addressed to the company of manufacture. This user 
supports creative copyrights, sharing of technological achievements, and global 
trade. 2012:09:04 JCB 



From: 
To: 
Subject: 
Date: 
Importance: 

Marv Kay Blac!qnoo 
K!iohuis. Trajs. NMENV 
Msg to NMED re: my concern and request related to W1PP 
Saturday, September 08, 2012 9:34:56 PM 
High 

To whom it may concern: 

''· 

I grew up in Carlsbad and continue to visit friends there. I love and care about the 
health and welfare of the people and environment of New Mexico. I am especially 
concerned about the hazards involved in transporting nuclear waste through the 
state for storage at WIPP just outside my hometown. 

I am writing to express my concern that shielded containers at WIPP 
allow more remote-handled waste that is dangerous to transport, store, and dispose 
of. 

I request a public hearing on shielded containers, which should be a class 3 
modification to allow additional public comment and hearing. 

Respectfully yours, 

Mary K. Blackmon 
1202 Lama Drive #19 
Ojai CA 93023 

12@~17 
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Trais Kliphuis 

JOAN ROBINS 
3565 RIO GRANDE BLVD. NW 

ALBUQUERQUE, NEW MEXICO 87107 
505-341-2306 PH.; 505-342-1810 FAX 

September 3, 2012 

New Mexico Environment Department 
2905 Rodeo Park Dr. East, Bldg. 1 
Santa Fe, New Mexico 87505 

Dear Trais Kliphuis, 

I am opposed to the Department of Energy bringing more "hot" Remote Handled 
transuranic waste to the Waste Isolation Pilot Plant. When WIPP opened in 1999, you no 
doubt are aware Remote Handled waste was not permitted. Since 2007 when Remote 
Handled Waste had begun to be shipped to WIPP, it was not done in a manner to leave 
enough room for further waste that is being proposed now. 

The transfer of waste in shielded containers being proposed now has many problems. 
The containers would expand the space available at WIPP for Remote Handled waste that 
is dangerous to transport, store and dispose of Contrary to what the Department of 
Energy says, shielded containers cannot be handled the same as contact-handled waste. 
Shielded containers that are damaged or leaking could be too radioactive to be placed in 
over-pack containers without exposing workers and the public. As DOE plans to use 
shielded containers for hotter commercial nuclear waste, this requires changing federal 
law to expand WIPP beyond its legal limit of 175,564 cubic meters of defense plutonium 
contaminated transuranic waste. Shielded containers have not been used before. 

The Environment Department denied a similar request on January 31, 2012 and should 
deny it again. Minimally I request a public hearing and that shielded containers be a 
class 3 modification so that there would be more extensive public comment and an 
opportunity for a hearing. We do not need more hot wastes coming to WJPP. 

Sincerely, . 

(}p£{/IA.--~rt·1A--O 
t:'/'1o~n Robins 

--:-.. ;~,~~~ 
!! ·.,-,~ 





9/2/2012 

Dear Tim: 

I am very concerned about shielded containers. They would expand the space availabie 
at WIPP for remote-handled waste that is dangerous to transport, store, and dispose. Despite 
what the Department of Energy says, shielded containers could not be handled like contact
handled waste because damaged or leaking containers could not be over-packed. 

The shielded containers request is not a proper class 2 permit modification. I request a 
public hearing and that shielded containers be a class 3 modification so that there would be 
more e:\.'tensive public comment and an opportunity for a hearing. 

Barbara Kieffer 
41 00 Ravenwood Court NW 
Albuquerque, NM 87107 
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Dear Trais Kliphuis: 

} < ' ~ ;·I 

I am very concerned about shielded containers. They would expand the spdi:e' available at WJP P 
for remote-handled waste that is dangerous to transport, store, and dispo~e~ Despit?. what the 
Department of Energy says, shielded containers could not be handled like coriiact-htmdled waste 
because damaged or leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I 
request a public hearing and that shielded containers be a class 3 modification so that there 
would be more extensive public comment and an opportunity for a hearing. 

Thank you for listening to the public and our concern for our safety of our families and the land 
that supports us. 

\ 
Sincerely, 

on Steinman 
527 Ponderosa NW 
Albuquerque, NM 87107 

Trais Kliphuis 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505 

11111111 
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I am very concerned about slzielded containers. T1zey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energ~; says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

T7u shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that tlure would be more extensive 
public comment and an opportunihJ for a hearing. 
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1 •• .~zvenJ concerned about slzielded containers. Tiley would expand tt.._ ... pace available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
EnergtJ says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

T1ze shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
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I .Mr. & Mrs. joseph Wexler 
610 Ridge Pl NE 

... . Albuquerque. NM 87106-4538 
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From: Mark Holland 
To: Kliphujs. J@js. NMENV 
Subject: RH waste 

Date: Tuesday, September 04, 2012 10:17:37 PM 

Dear Trais Kliphuis: 

Jll 
l) 

I am very concerned about shielded containers. As you know, my hometown would 
be vulnerable to any transport incidents. Plus, they would expand the 
spaceavailable at WIPP for remote-handled waste that is dangerous to store and 
dispose. Despite- what the Department of Energy says, shieldedcontainers could not 
be handled like contact-handled waste because damaged orleaking containers could 
be too radioactive to over-pack. 

Theshielded containers request once again is not a proper class 2 
permitmodification. I request the DOE's permitbe denied. If this is not so, then I 
request a public hearing and that shieldedcontainers be a class 3 modifict;!tion so 
that there would be more extensivepublic comment and an opportunity for a 
hearing. 

Sincerely, 

Mark Holland 
237 Casados St. 
Santa Fe, NM 87501 

Reply 

Reply to all 

Forward 
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Trais Kliphuis, NMED 

EUaJoan Fenog(to 
Lawyer 

4427 Avenida del Sol NE 
Albuquerque, NM 87110-6178 

(505) 266-1955, FAX (505) 266-7815 
email: EllaJoan@HighFiber.com 

August 31, 2012 

2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505 

Dear M. Kliphuis: 

' ~·' 

I write to comment on the use by DOE of shielded containers at WIPP. The 
waste stored there is dangerous to transport, store and dispose. Please do not allow 
the shielded containers. It is not a permissible class 2 permit modification. 

I request a public hearing. Shielded containers should be a class 3 modification 
to allow more extensive public comment. 

Thank you for your time and attention to my request. 

Lb--u I.--;) 
oglio 11 '-' .___v 

Ella Joan F 





Spe~k Out itJainst More "Hot" ~dste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit w1itten comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

s-~tv( ~~!~ 
Dear Trais Kliphuis: ~ 
I am ven1 concemed about shielded containers. They would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
EnergtJ says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihj for a hearing. · ;,:;·>, 
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Spe~k Out Jtiainst More "Hot" ~ste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request -Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount ofRH waste shipped to WIPP, stored aboveground, and dispo7~~r~inderground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am venJ concerned about shielded containers. T1Ie1J would expand tire space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 pennit modification. I request a public 
hearing and that shielded containers be a class 3 modification SQ. that there would be more extensive 
J!!!]!lic comment and an opportunitvfpr a hearing. 

'J I J 
name _,.'-' -'-1_· _.;:l--"--· _r:_' _('-'-· -"'-· v=-_ -~·-'-'"i....:.r--=-t1_ .... -'-""-"------
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!l/;tt ~ f-; 0 6 )-n &"-~d..-< ... - .t'A...--;..·~f, C.'Z'.t_--(;.h-...._. 



{)co 
/ '(._ 

t)t:p 

Trais Kliphuis 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505 
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From: 
To: 
Subject: 
Date: 

Patti Blair 
Kliohuis. Trais. NMENV 
radioactive waste 
Monday, September 03, 2012 8:21:21 AM 

Dear Trais Kliphuis: 

I am very concerned about shielded containers. They would expand the space available at 
WIPP for remote-handled waste that is dangerous to transport, store, and dispose. Despite 
what the Department of Energy says, shielded containers could not be handled like contact
handled waste because damaged or leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I 
request the DOE's permit be denied. If this is not so, then I request a public hearing and that 
shielded containers be a class 3 modification so that there would be more extensive public 
comment and an opportunity for a hearing. 

Sincerely, 

P. Blair 
Santa Fe, NM 



From: 
To: 
Subject: 
Date: 

Linda Garcja 

Kliobuis. Trais. NMENV 
deny DOE permit for shielded containers 

Monday, September 03, 2012 8:23:06 AM 

Please deny DOE permit due to concerns about shielded containers. 

Linda Garcia 

83 Old Agua Fria Rd W 

Santa Fe, NM 87508 



From: 
To: 
Subject: 
Date: 

patty Conway 
Kliphuis, Trajs, NMENV 
plutonium waste 
Monday, September 03, 2012 8:23:45 PM 

Dear Trais Kliphuis: 

I am very concerned about shielded containers. They would expand the space 
available at WIPP for remote-handled waste that is dangerous to transport, store, 
and dispose. Despite what the Department of Energy says, shielded containers could 
not be handled like contact-handled waste because damaged or leaking containers 
could be too radioactive to over-pack: 

The shielded containers request once again· is not a proper class 2 permit 
modification. I request the DOE's permit be denied. If this is not so, then I request 
a public hearing and that shielded containers be a class 3 modification so that there 
would be more extensive public comment and an opportunity for a hearing. 

Sincerely, 

Patty Conway 

1205 San Jose Ave 

Santa Fe, NM 87505 



From: 
To: 
Subject: 
Date: 

Dr. Mr. Kliphuis, 

Andrew Gold 
Kliohujs. Trajs. NMENV 
Concerns about more RH waste at WJPP 
Sunday, September 02, 2012 2:18:41 PM 

I am very concerned about the DOE"S request to ship more RH waste to the WIPP site including the 

substantial increase in the amount of RH waste that would be shipped to WIPP, stored 

aboveground, and disposed underground. The amount of RH waste in the WIPP inventory is more 

than 2,000 canisters more than will fit in the remaining designated space. 

Further, contrary to what DOE says, shielded containers cannot be handled the same as contact

handled waste. Shielded containers that are damaged or leaking could be too radioactive to be 

placed in over-pack containers without exposing workers and the public. DOE also plans to use 

shielded containers for hotter commercial nuclear waste, which requires changing federal law to 

expand WIPP beyond its legal limit of 175,564 cubic meters of defense plutonium-contaminated 

transuranic waste. And, shielded containers have never been used. 

The Environment Department denied a similar request on January 31, 2012 because of public 

opposition and the inadequacies of the request. 

Please take these concerns into consideration and refuse the DOE'S current request as it has been 

filed. 

Thank you. 

Andrew Gold; Santa Fe, NM 



From: 
To: 
Cc: 

Subject: 
Date: 

Mona Ruark 
Kliphujs. Trajs NMENV 
ccns@n uclearactjve. org 
Request to deny DOE"s per 

Sunday, September 02, 2012 4:22:34 PM 

Dear Trais Kliphuis: 

I am very concerned about shielded containers. They would expand the space available at 
WIPP for remote-handled waste that is dangerous to transport, store, and dispose. Despite 
what the Department of Energy says, shielded containers could not be handled like contact
handled waste because damaged or leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I 
request the DOE's permit be denied. If this is not so, then I request a public hearing and that 
shielded containers be a class 3 modification so that there would be more extensive public 
comment and an opportunity for a hearing. 

Sincerely, 

Mona Ruark 
2210 Miguel Chavez #426 

Santa Fe, NM 87505 



From: Caitlin Peao 

To: Kliohuis. Trais. NMENV 

Subject: 
Date: 

Public comment: shiping shielded containers to WIPP 
Sunday, September 02, 2012 6:32:07 PM 

Dear Trais Kliphuis: 

I am very concerned about shielded containers. They would expand the space available at 
WIPP for remote-handled waste that is dangerous to transport, store, and dispose. Despite 
what the Department of Energy says, shielded containers could not be handled like contact
handled waste because damaged or leaking containers could be too radioactive to over-pack. 

0 

The shielded containers request once again is not a proper class 2 permit modification. I 
request the DOE's permit be denied. If this is not so, then I request a public hearing and that 
shielded containers be a class 3 modification so that there would be more extensive public 
comment and an opportunity for a hearing. 

Sincerely, 

Caitlin Dean 

1707 Medio St 

Santa Fe, NM 87 50 1 

Forget safety. Live where you fear to live. 
Destroy your reputation. Be notorious. 
I have tried prudent planning long enough. 
From now on, I'll be mad. 

- Rumi 



From: Lesley Weinstock 
To: Kliphuis. Trajs. NMENV 
Cc: Don Hancock; Janet Greenwald 
Subject: More "Hot" Waste Planned for WIPP 

Date: Saturday, September 01, 2012 5:24:41 PM 

Dear Trais Kliphuis: 

I am very concerned about shielded containers. They would expand 
the space available 
at WIPP for remote-handled waste that is dangerous to transport, store, 
and dispose. 
Despite what the Department of Energy says, shielded containers could 
not be handled 
like contact-handled waste because damaged or leaking containers could 
be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 
permit modification. 
I request a public hearing and that shielded containers be a class 3 
modification so that 
there would be more extensive public comment and an opportunity for a 
hearing. 

Sincerely, 
Lesley Weinstock, Coordinator 
Agua es Vida Action Team (AVAT) 
representing 300 members 
202 Harvard SE 
Abq, NM 87106 



'1J ENTERED 
From: EiJ2§!: 

To: Kliphuis. Trais NMENV 
Subject: Comments on Proposed WIPP Permit Modification 
Date: Sunday, July 29, 2012 2:47:43 PM 

I have the following comments on the proposed WIPP hazardous Waste 
Permit Modification for the Addition of a Shielded Container. 

1. I fully support the proposed modification. Using small shielded 
containers with simplified emplacement underground will reduce 
worker industrial safety exposure to the handling of remote
handled TRU waste compared to the currently approved wall 
emplacement methods in the permit. Using small shielded 
containers that are never opened and minimally handled will also 
reduce worker radiological exposure. These industrial and 
radiological safety enhancements are sufficient to approve the 
proposed modification. 

2. I fully support the proposed permit modification proceeding as a 
Class 2 Modification. The proposed changes are simple and do 
not affect the total RH TRU waste volumes limited in the permit. 
Prudently expediting this modification will hasten the safety 
benefits derived from its approval. 

Thank you for the opportunity to comment. 

Regards, 

Lloyd Piper 
PO Box 6353 
Bryan, Texas 77805 
piper@ieee.org 

120724.5 
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From: 
To: 
Subject: 
Date: 
Attachments: 

Kyle Markstejner 

Kliphuis. Trais. NMENV 

shielded container letter 

Monday, August 20, 2012 12:48:05 PM 

shieldedcontainerheaton.odf 

The following letter is submitted at the request of John Heaton. 



. . 

Trais Kliphuis 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
SantaFe, N.M. 87505 

Dear Ms. Kliphuis: 

As an involved resident of Carlsbad who currently serves as the chair of the Carlsbad Mayor's 
Nuclear Task Force, I would like to comment on the proposed Class 2 permit modification to aliow 
the use of shielded containers at the Waste Isolation Pilot Plant for some remote handled waste. 

It is my understanding that this simply an increased efficiency which will make it easier for generator 
sites to bring remote handled waste to WIPP. Furthermore, DOE and its contractors have provided 
ample evidence that this issue should be handled as a Class 2 permit modification request, not a Class 
3 request. Previous technical questions have been answered, and I encourage the New Mexico 
Environment Department to approve this permit modification request. 

Sometimes it helps me understand an issue by taking a look at the arguments made in opposition. The 
web site www.nuclearwatch.org, under a subhead "Speak Out Against More Hot Waste at WIPP!" 
encourages its visitors to send you a form letter opposing shielded containers. I'd like to address these 
alleged reasons for opposition. 

• Nuclear Watch New Mexico states: The amount of RH waste shipped to WIP P, stored above ground, 
and disposed underground would substantially increase. 

This is simply not true. The permitees are not asking for a change in storage capacity or volume limit. 
In fact, a prior argument made by some ofNuclear Watch's affiliates is that WIPP is falling behind in 
its RH disposal, which shielded containers could help remedy. 

• Nuclear Watch New Mexico states: Contrary to what DOE says, shielded containers cannot be 
handled the same as CH waste. Shielded containers that are damaged or leaking might not be able to 
be placed in over-pack containers without e---cposing workers and the public. 

"Might not be able" is interestingly speculative language, and the DOE and its contractors explained 
how overpack containers would be used during the recent hearings. I believe DOE has adequately 
explained and demonstrated its ability to handle shielded containers. 

• Nuclear Watch New Mexico states: DOE also plans to use shielded containers for hotter commercial 
waste, expanding WIPP beyond its legal limit of 175,564 cubic meters ofTRUwaste. 

I don't know what other potential uses of shielded containers the DOE might be considering for the 
future, but that's an entirely different issue not related to this permit modification. Shielded containers 
are a tool designed to increase efficiency. Because the waste in the shielded containers will.meet all 



. . 

the c;riteria in the permit, then this argument is like saying we should not allow this waste stream at 
-·WIPP because W1PP might want to dispose of more of this waste stream in the future. 

;ltj·:· 

/ · • Nuclear Watch New)vfexico states: Shielded containers have never been used. N1Y!ED denied a 
F I f ~ similar request on January 31, 2012 because of public opposition and the inadequacies of the 

r' ' request. 
,, 

Shielded containers have never been used because the permit modification has yet to be approved. 
That's the entire point to the permit modification request, and it is a logical fallacy for justifying any 
opposition. This argument is basically saying we should oppose their use because we oppose their 
use .. 

The arguments currently presented by Nuclear Watch New Mexico in opposition to shielded 
containers have a feel to them of being obligatory placeholders, made only because the group feels 
compelled to make some sort of argument in opposition to anything at WIPP. I'd like to also note that 
the use shielded containers would actually decrease the number of RH trucks transporting waste to 
WIPP, a point that seems lost on its detractors. In fact, due to the increased transportation and waste 
handling efficiency, shielded containers will actually lessen the already very small risks to the citizens 
of New Mexico from WJPP operations, thereby making the Nuclear Watch New Mexico opposition 
actually.opposite to the organization's stated goals. 

I believe the Department of Energy and its contractors have done an excellent job addressing the 
technical questions asked by the NMED earlier this year and encourage your organization to approve 
this permit modification request. 

John Heaton 
575-302-6358 
jaheaton 1 @gmail.com 
102 S. Canyon 
Carlsbad, NN£ 88220 



August 20, 2012 

Trais Kliphuis 
NMED 2905 Rodeo Park Drive, East 
Building 1 
Santa Fe, NM 87505 

Dear Trais Kliphuis 

·;,,It; '},-.' ., 
~u .... ..-- .. · ... : 

I have a grave concern reproposed use of"shielded containers." They would 
expand the space available at WIPP for remote-handled wasted that is very 
dangerous to transport, store, and of which to dispose. I am totally against that idea. 
Despite what the Department of Energy says, I don't believe it could possibly be 
safe. I don't believe that because I think that shielded containers cannot be handled 
like contact-handled waste. They would be vulnerable to damage and resulting 
leakage of radioactive substance. It could be catastrophic! 

Shielded Containers, as requested, do not meet proper class 2 permit modification 
standards. I request a public hearing. I also request that shielded containers be a 
class 3 modification so that there would be more extensive public comment and an 
opportunity for a hearing. 

Sincerely and with hope for your serious consideration of my request, 

Tiska Blankenship 
1523 Solano Dr. NE 
ABQ NM 87110 

120821 
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From: charlie davidson 
To: Kliohuis. Trais NMENY 
Date: Tuesday, August 21, 2012 3:25:21 PM 

Dear Trais Kliphuis: 

I am very concerned about shielded containers. They would expand the space 
available at WIPP for remote-handled waste that is dangerous to transport, store, 
and dispose. Despite what the Department of Energy says, shielded containers could 
not be handled like contact-handled waste because damaged or leaking containers 
could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit 
modification. I request a public hearing and that shielded containers be a class 3 
modification so that there would be more extensive public comment and an 
opportunity for a hearing. 

name ________________________________ ___ 

address ________________________________ ___ 

mail to: Trais Kliphuis 

New Mexico Environment Department 

2905 Rodeo Park Drive East, Building 1 

Santa Fe, NM 87505 

E-mail: trais.kliphu 

Dear Trais Kliphuis: 

I am very concerned about shielded containers. They would expand tbe space 
available at WIPP for remote-handled waste that is dangerous to transport, store, 
and dispose. Despite what the Department of Energy says, shielded containers could 
not be handled like contact-handled waste because damaged or leaking containers 
could be too radioactive to over-pack. 

\ . 
120824 
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The shielded containers request once again is not a proper class 2 permit 
modification. I request a public hearing and that shielded containers be a class 3 
modification so that there would be more extensive public comment and an 
opportunity for a hearing. 

name _Carlos Villodas ____________ ~---

address po-215 ROT 
,nm 87557 ______________ _ 

mail to: Trais Kliphuis 

New Mexico Environment Department 

2905 Rodeo Park Drive East, Building 1 

Santa Fe, NM 87505 

E-mail: trais.kliphuis@state.nm.us 

is@state.nrn. us 



Dear Trais Kliphuis: 

I am Z'ery concerned about shielded containers. T7zey would expand the space available at VVIPP for 
remote-handled wa~te tlzat is dangerous to transport, store, and dispose. Despite what tlze Departmeut of 
Energt; says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
heari.ng and that shielded contain~rs be a class .3 modification so that there wouldJ'~::J~'JEfl~.T.f~ive 
public comment and an opportunzty for a heanng. ,/;:,i:.. )J .r '· <~·. · 

name ~-fev-ll~:~er;r~;J (/ . 
address 2 2.. ~ d- 15 _ . J 
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Trais Kliphuis 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505 

Dear Trais Kliphius, 

"'r~ 
" ,< ,, 
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I am very concerned that shielded containers at WIPP allow more remote-handled 
waste that is dangerous to transport, store, and dispose. I request a public hearing on 
shielded containers, which should be a class 3 modification to allow additional public 
comment and hearing. 

The Department of Energy (DOE) opened the Waste Isolation Pilot Plant (WIPP) in 1999 
when "Remote-Handled" (RH) transuranic (TRU-plutonium-contaminated) waste was 
prohibited. Since RH waste has been permitted, DOE still has not shipped RH waste at 
a rate to use the available capacity. Consequently, about one-half of the planned RH 
space in the walls of the underground rooms cannot be used because contact-handled 
(CH) waste has been emplaced. If NMED approves the modification request, RH waste 
in shielded containers could be trucked to WIPP and emplaced in the underground 
rooms along with CH waste. 
At the surface of containers, RH TRU waste dose rate is more than 200 millirem per hour 
and can be up to 1,000 rem per hour. If a shielded container is damaged or leaking, DOE 
says it will be overpacked in the CH Bay, but in case of a severe leak that might not be 
possible without substantial radiation doses to workers. The modification request states 
that shielded containers could be overpacked, but neither the Standard Waste Box nor 
the Ten Drum Overpack is big enough for a three-pack. 
The entire Waste Handling Building, both CHand RH Bays, is permitted for 194.1 cubic 
meters of TRU waste, of which 11 cubic meters can be RH waste. The modification 
request includes no limits on the number of RH shielded containers that could be in the 
CH Bay, effectively substantially increasing the amount of RH waste allowed. 
DOE also has stated that it would use shielded containers to bring commercial waste, 
much of which is more radioactive than RH waste, to WIPP in its Greater-Than-Class C 
waste environmental impact statement. Thus, DOE's plans are to use shielded 
containers as a way to expand WIPP beyond its legal mission of disposal of up to 
175,564 cubic meters of defense TRU waste, the limit set by the WIPP Land Withdrawal 
Act of 1992. WIPP should not be the dumping ground for profit-making commercial 
nuclear power waste. New Mexico has sacrificed enough of our environment. Don't let 
the nuclear power industry pawn off on us their dangerous, life-killing waste as well. 

Given the dangers of RH waste, the need for much more information, the complexity of 
the changes proposed, and the public concern about RH waste, shielded containers 
require a class 3 modification request, which provides for more extensive public 
comment and an opportunity for public hearing. In response to the 2011 request, DOE 
was told by dozens of people that it was a class 3 request. Please take heed of the 
public's needs, not just for-profit industry. We are the people. We don't want it. 
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Speak Out hgainst More "Hot" »aste at WIPP · 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Modification Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose ofRH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? ;fill· 

• The amount ofRH waste shipped to WIPP, stored aboveground, and disposed underground 
would substantially increase. 

• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 
Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am ven; concerned about shielded containers. Tizey would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport, store, and dispose. Despite what the Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so tlmt there would be more extensive 
public comment and an opportunih; for a hearing. 

name --~----·~~____,_J::::...::=!,-'-. ·/}_~0....-y'-='-'-'--__ 

address ~;)03 ~-~ M 
b g(h_~~ JIA J7oJI 
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RSHAW 
2203 TWISTED JUNIPER RD SE 
RIO RANCHO, NM 87124-6310 

••• • 
Trais Kliphuis 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505 
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Mr. Don Schradetf'% ld.! ,,"::· ·~;r·~~x7?-·,n·.;,,·\ ":!>. ~' 
1806 Walter St'S'E'" ·" .. •• .... , ··•• ~ --~- . .r ·· 1 · ··~~ •-

Albuquerque, NM 87102-4763 
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Speak Out Against More "Hot" Waste at WIPP 
The Department of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) withQut 
providing adequate justification and without an opportunity for a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition of a Shielded Container to the 
New Mexico Environment Department (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the floor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10,2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am venJ concerned about shielded containers. Tizey would expand tlze space available at WIPP for 
renwte-lumdled waste that is dangerous to transport, store, and dispose. Despite what tlze Department of 
Energy says, shielded containers could not be handled like contact-handled waste because damaged or 
leaking containers could be too radioactive to over-pack. 

Tlze shielded containers request once again is not a proper class 2 permit modification. I request a public 
hearing and that shielded containers be a class 3 modification so that tlzere would be more extensive 
public comment and an opportunihj for a !zearing. 

name :l1 ?l k1 

address 
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Trais Kliphuis 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505 



Speak Out Against More "Hot" Waste at WIPP 
The Depmiment of Energy (DOE) wants to bring more "hot" Remote-Handled (RH) transuranic 
(plutonium-contaminated or TRU) waste to the Waste Isolation Pilot Plant (WIPP) without 
providing adequate justification and without an opportunity tor a public hearing. 

What are DOE's Plans? 
DOE has submitted a Permit Mod(fication Request- Addition ofa Shielded Container to the 
New Mexico Environment Depatiment (NMED) so that DOE can transport and dispose of RH 
waste in lead shielded containers. RH waste would continue to be shipped and disposed in large 
canisters in the walls of the underground rooms, as has been done since January 2007. If the 
NMED approves the request, RH waste in shielded containers could be trucked to WIPP and 
emplaced on the tloor in the underground rooms along with Contact-Handled (CH) TRU waste. 

What are concerns about shielded containers? 
• The amount of RH waste shipped to WIPP, stored aboveground, and disposed underground 

would substantially increase. 
• Contrary to what DOE says, shielded containers cannot be handled the same as CH waste. 

Shielded containers that are damaged or leaking might not be able to be placed in over-pack 
containers without exposing workers and the public. 

• DOE also plans to use shielded containers for hotter commercial waste, expanding WIPP 
beyond its legal limit of 175,564 cubic meters ofTRU waste. 

• Shielded containers have never been used. NMED denied a similar request on January 31, 
2012 because of public opposition and the inadequacies of the request. 

What Can I Do? 
Submit written comments to: Trais Kliphuis, NMED, 2905 Rodeo Park Drive East, Building 1, 
Santa Fe, NM 87505 by September 10, 2012. 

Use the sample comments below, or write whatever you want. 

Thank you! 

Dear Trais Kliphuis: 

I am venJ concerned about shielded containers. T1retj would expand the space available at WIPP for 
remote-handled waste that is dangerous to transport_ store, and dispose. Despite what the Department of 
EnergtJ says, shielded containers could not be handled like contact-handled waste because dmnaged or 
leaking containers could be too radioactive to over-pack. 

The shielded containers request once again is not a proper class 2 permit modification. I request a public 
!zearing and that shielded containers be a class 3 modification so that there would be more extensive 
public comment and an opportunihJ for a hearing. 

name _L_O_U-'---"'/5'--"-A_.___.__, """-'-fi=-EL-...#--ft-=-1>-

address 80& t/Em>;iJbLY t!U A.Ji-J 
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Trais Kliphuis 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505 
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SUSANA MARTINEZ 
Governor 

JOHN A. SANCHEZ 
Lieutenant Governor 

September 28,2012 

Jose Franco, Manager 
Carlsbad Field Office 
Department of Energy 
P.O. Box 3090 

NEW MEXICO 

ENVIRONMENT DEPARTMENT 

Resource ProtectioJZ Division 

Harold Runnels Building 
1190 Saint Francis Drive (87505) 

P.O. Box 5469, Santa Fe, NM 87502-5469 
Phone (505) 827-0419 Fax (505) 827-0310 

www.nmenv.state.nm.us 

) 

CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

M. Farok Sharif 
Washington TRU Solutions LLC 
P.O. Box 2078 
Carlsbad, New Mexico 88221-5608 

Carlsbad, New Mexico 88221-3090 

RE: NOTICE OF EXTENSION FOR CLASS 2 PERMIT MODIFICATION DECISION 

WIPP HAZARDOUS WASTE FACILITY PERMIT 

EPA I.D. NUMBER NM4890139088 

Dear Messrs. Franco and Sharif: 

DAVE MARTIN 
Cabinet Secretary 

BUTCH TONGATE 
Deputy Secretary 

JAMES H. DAVIS, Ph.D. 
Division Director 

On July 6, 2012, the New Mexico Environment Depatiment (NMED) received a Request for 
Class 2 Permit Modification to the Waste Isolation Pilot Plant Hazardous Waste Facility Permit 
from the Department of Energy's Carlsbad Field Office and Washington TRU Solutions LLC 
(Permittees) dated January 10, 2011. This Class 2 modification included the following items: 

• Add the shielded container as a shipping package 
• Description of how the volume ofRH TRU mixed waste which is disposed in shielded 

containers will be tracked 
• Related changes to waste handling descriptions 

According to 20.4.1.900 NMAC (incorporating 40 CPR §270.42(b)(6)), NMED must take 
specific action on the modification request no later than ninety (90) days after receipt of the 
request. In this instance, the date for a decision would be October 4, 2012. By this letter, I am 
notifying you as the Permittees that NMED will decide on this modification request within the 
next thirty (30) days, as allowed by 20.4.1.900 NMAC (incorporating §270.42(b )(6)(i)(E)). 

lllllll 



Messrs. Franco and SharL ) 
September 28, 2012 
Page2 

If you have any questions regarding this matter, please contact Trais Kliphuis of my staff at 
(505) 476-6051. 

Sincerely, a 
~ 

James H. Davis, Ph.D. 
Director 
Resource Protection Division 

cc: John E. Kieling, NMED HWB 
Trais Kliphuis, NMED HWB 
Thomas Kesterson, NMED DOE-OBIWIPP 
Lamie King, EPA Region 6 
Tom Peake, EPA ORIA 
Connie Walker, Ttinity Engineering 
File: Red WIPP '12 



SUSANA MARTINEZ 
Governor 

JOHN A. SANCHEZ 
Lieutenant Governor 

November 1, 2012 

Jose Franco, Manager 
Carlsbad Field Office 
Department of Energy 
P.O. Box 3090 

NEW MEXICO 

ENVIRONMENT DEI'ARTMENT 

Re.wmrce Protection DiJ,ision 

Harold Runnels Building 
1190 Saint Francis Drive (87505) 

P.O. Box 5469, Santa Fe, NM 87502-5469 
Phone (505) 827-0419 Fax (505) 827-03 I 0 

www.nmenv.s lalc.nm.us 

CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

Farok Sharif, Project Manager 
Nuclear Waste Partnership LLC 
P.O. Box 2078 
Carlsbad, New Mexico 88221-5608 

Carlsbad, New Mexico 88221-3090 

RE: FINAL DETERMINATION, CLASS 2 MODIFICATION REQUEST 

WIPP HAZARDOUS WASTE FACILITY PERMIT 

EPA I.D. NUMBER NM4890139088 

Dear Messrs. Franco and Sharif: 

I>AVE MARTIN 
Cabinet Scuctary 

BUTCH TONGATE 
Deputy Sccrcta1·y 

.JAMI~S U. DAVIS, Ph.D. 
Division Director 

The New Mexico Environment Depattment (NMED) hereby approves with changes the pennit 
modification request (PMR) to the WIPP Hazardous Waste Facility Pennit as submitted to the 
Hazardous Waste Bureau in the following document: 

• Request for Class 2 Pennit Modification (TRUPACT-III, SLB2, CH Bay), Letter Dated 
7/5/2012, Rec'd 7/6/12 

The following items were included in this submittal: 

• Add the shielded container as a shipping package 
• Add a description ofhow the volume ofRH TRU mixed waste which is disposed in 

shielded containers will be tracked 
• Related changes to waste handling descriptions 

:01921 



Messrs. Franco and Sharif 
Novcmht:r 1, 2012 
Pagc2 

This Class 2 PMR was evaluated and processed in accordance with the requirements specified in 
20.4. I .900 NMAC (incorporating 40 CFR §270.42(b)). It was subject to a 60-day public 
comment period running from July 12,2012 through September 10,2012. 

NMED hereby approves this modification with changes as noted in Attachment 1. Attachment 2 
contains redlinc/strikeout pages of the modified pennit to help ~he reader rapidly identify each 
modification. Language deleted from the permit is "i+F-~eh-e-~-1-HtrL Language added to the pennit is 
highlighlcd in n.:dl1nc. Specific language changes imposed by NMED are distinguished fi:om 
language changes proposed in the modification request by yellow highlighting. Also enclosed is 
a CD-ROM containing the modified files in MS Word redline/strikeout fonnat as well as files 
with markings and comments removed. An electronic version of the modified pennit with 
markings removed will be publicly posted on the NMED WIPP Infonnation Page at 
<http://www.nmenv.state.11tn.us/wipp/download.html>. 

For purposes of version control, please note that NMED has established the date of these 
modified module and attachment pages as November 1, 2012. The effective date ofthe pennit 
modification approval is your date of receipt of this letter. 

NMED is providing response to all public comments under separate cover. 

If you have any questions regarding this matter, please contact Trais Kliphuis of my staff at 
(505) 476-6051. 

Sincerely, 

ames H. Davis, Ph.D. 
Director 
Resource Protection Division 

Attachment 1 -CD with Microsoft Word copies of both redline strikeout version and changes 
incorporated version 

cc: John Kieling, NMED HWB 
Trais Kliphuis, NMED HWB 
Thomas Kesterson, NMED DOE-OB/WIPP 
Laurie King, EPA Region 6 
Tom Peake, EPA ORIA 

File: Red WIPP '12 
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3.1.1 . .1. 

3.3.1.4. 

3 .3.1.5. 

3.3.1.6. 

3.3.1.7. 

Ten-drum Overpack (TDOP) 

Wast l' Isolation l'ilot l'lant 
llat.ardous Wastt· l'l' rmi t 
l;.j , ' ' lo I I • 2012 

Each TDOP has a gross internal volume of 160 ft·1 (4.5 m\ TDOPs may 
be used to contain up to ten standard 55-gallon drums or one SWB. 
TOOPs may be direct loaded or used to overpack drums or SWBs 
containing CH TRU mixed waste. 

85-gallon (322-liter) Drum 

Each 85-gallon drum has a gross internal volume of up to 11.4 ftJ (0.32 
m\ 85-gallon drums may be direct loaded or used for overpacking 55-
gallons drums containing CH TRU mixed waste and for collecting and 
storing derived waste. 

I 00-gallon (379-liter) Drum 

Each I 00-gallon drum has a gross internal volume of I 3.4 ftJ (0.38m\ 
100-gallon drums may be direct loaded with CH TRU mixed waste. 

RH TRU Canister 

Each RH TRU canister has a gross internal volume of 31.4 ft3 (0.89 m3
). 

RH TRU canisters contain RH TRU mixed waste packaged in small 
containers (e.g., 55-gallon drums) or waste loaded directly into the 
canister. 

Standard Large Box 2 (SLB2) 

Each SLB2 has a gross internal volume o£261 ft:l (7.39 m\ SLB2s may 
be direct loaded with CH TRU mixed waste. 

E<tdl shklded <..ontaJner 1.:onta111~ a .)0-£allon inner container \\,tth a ~HI~" 
mternal \olume of 4.0 It ({).II m \ Sh!llded container~ (ontalll RH TRI 
rm;.,.ecl wa~te. but ~hielditH.! \\ill allo\\ it to he m<.maEed and ~tored a~ C'H 
TR L1 mixed vvastc. For the purpo~e of tbi" Permit. shielded nmtainer) 
\\ill he rrum<.H!ld, 1-.toreu. and dbpo~ed as CH TRL mixed \\aste 
Shielded <.:ontainer..;, ma\ he l1 \ erpackcd nHo 'landaru \\ aste bl'\. o r ten 
drum overpack. 

''' "Shielded Contw ner'' refers to the contmner dcpH:ted in Fil!ure A I -.n. 

3.3.2. Derived Waste Containers 

The Permittees shall use standard 55-gallon drums, SWBs, or 85-gallon drums to collect, 
store, and dispose of derived waste. 

PERMIT PART 3 
Page 3-7 of9 
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D .. I escnptwn 

Panel I 

Panel 2 

Panel 3 

Panel4 

PanelS 

Panel 6 

Panel? 

PanelS 

Total 

ii. Notwithstanding Permit Section 4.1.1.2.i, any Underground 
HWDU CH TRU waste capacity may he increased hy up to 25 
percent of the total maximum capacity in Table 1:_j_J_ by 
submitting a Class 2 permit modification request in accordance 
with 20.4.1.900 NMAC (incorporating 40 CFR §270.42(b)). 

Table 4.l.l- Underground HWDUs 

Maximum ~H-ffit'F Final Waste 
Waste Type Capacitl ~tu~vnJ.en·t Volume 

--- - ·-- - -
CHTRU 636,000ft1 37o,soo fe 

(18,000 m:l) (10,500 m3
) 

CHTRU 636,ooo n·1 635,600 n" 
(18,000 m3

) (17,998 m3
) 

CHTRU 662,150 ft3 603,600 ft3 

(18,750 m3
) (17,092 m3

) 

CHTRU 662,150 ft3 503,500 ft3 

(18,750 m3
) (14,258 m3

) 

RHTRU 12,570 ft3 W{) fU4 'f:l·n l 6,200 ft3 

(356m3
) (;attP.te-fff (176m3

) 

CHTRU 662,150 ft3 562,500 ft3 

(18,750 m3
) (15,927m3

) 

RHTRU 15,720 fti ~4-R-f.J..TJ{.bl 8,300 ft3 

(445m3
) ~a+»~+e--r.., (235m3

) 

CHTRU 662,150 ft3 

(18,750 m3
) 

RHTRU 18,86o te f)(~!+-~ 

(534 m1
) ~~ 

CHTRU 662,150 ft3 

(18,750 m3
) 

RHTRU 22,950 ft3 7 ~~~ IU-=1 Tl~l 
(650m3

) f HAI'•It'f~, 

CHTRU 662.tso te 
(18,750 m3

) 

RHTRU 22,950 fr; 1:4-K-H T IH' 
(650m3

) G-at-1-iMe-P.T 

CHTRU 5,244,900 re 
(148,500 m3

) 

RHTRU 93,050 re ~96Q RM TRl-+ 
(2,635 m3

) GaR~ 
1 The area of each panel is approximately 124, !50 ft2 (I I ,533 m2). 
2 "Maximum Capacity" is the maximum volume of TRU mixed waste that may be emplace-d in each panel. The maximum repository 

PERMIT PART 4 
Page 4-2 of 15 
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4.3. DISP< >SAL CONTAINERS 

4.3. 1. Acceptable Disposal Containers 

The Permittees shall use containers that comply with the requirements for U.S. Department 
of Transportation shipping container regulations ( 49 CFR § 173 - Shippers - General 
Requirements for Shipment and Packaging, and 49 CFR § 178 - Specifications for 
Packaging) for disposal of TRU mixed waste at WIPP. The Permittees are prohibited from 
disposing TRU mixed waste in any container not specified in Permit Attachment A 1 
(Container Storage), Section A l-Ib, as set forth below: 

4.3.1.1. 

4.3 .1.2. 

4.3.1.3. 

4.3.1.4. 

4.3. 1.5. 

4.3.1.6. 

4 .3.1.7. 

-1.3.1.?5 

Standard 55-gallon (208-liter) Drum 

Standard 55-gallon drums are configured as a 7-pack or as an individual 
unit. 

Standard Waste Box CSWB) 

An SWB is configured as an individual unit. 

Ten-drum Overpack CTDOP) 

A TDOP is configured as an individual unit. 

85-gallon (322-liter) Drum 

85-gaiJon drums are configured as a 4-pack or as an individual unit. 

100 gallon (379-liter) Drum 

1 00-gallon drums are configured as a 3-pack or as an individual unit. 

RH TR U Canister 

An RH TRU canister is configured as an individual unit. 

Standard Large Box 2 (SLB2) 

An SLB2 is configured as an individual unit. 

Shielded Comnincr 

Shielde<.l containers are configured as a three-pack . 

PERMIT PART 4 
Page 4-4 of 15 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
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(as described in Section A 1-1 d(1 )) will be installed in the 85-gal drum to prevent the escape of 
2 any radioactive particulates and to eliminate any potential of pressurization. 

3 85-gal (322-L) drums are constructed of mild steel and may also contain rigid, molded 
4 polyethylene (or other compatible material) liners. These liners are procured to a specification 
5 describing the functional requirements of fitting inside the drum, material thickness and 
6 tolerances, and quality controls and required testing. A quality assurance surveillance program 
7 is applied to all procurements to verify that the liners meet the specification. 

8 The 85-gal (322-L) drum, which is shown in Figure A 1-6, will be used for overpacking 
9 contaminated 55-gal (208 L) drums at the WIPP facility. The 85-gal drum may also be direct 

10 loaded with CH TRU mixed waste. 

11 85-gal (322-L) drums may be used to collect derived waste. 

12 1 00-Gallon Drum 

13 1 00-gal (379-L) drums meet the requirements for DOT specification 7 A regulations. 

14 A 1 00-gal (379-L) drum has a gross internal volume of 13.4 fe (0.38 m\ One or more filtered 
15 vents (as described in Section A1-1d(1) will be installed in the drum lid or body to prevent the 
16 escape of any radioactive particulates and to eliminate any potential of pressurization. 

17 1 00-gal (379-L) drums are constructed of mild steel and may also contain rigid, molded 
18 polyethylene (or other compatible material) liners. These liners are procured to a specification 
19 describing the functional requirements of fitting inside the drum, material thickness and 
20 tolerances, and quality controls and required testing. A quality assurance surveillance program 
21 is applied to all procurements to verify that the liners meet the specification. 

22 1 00-gal (379-L) drums may be direct loaded. 

23 Standard Large Box 2 

24 The SL82 meets the requirements of DOT specification 7 A requirements. The SLB2 is a welded 
2s steel container with a gross internal volume of 261 ft3 (7.39 m3

}. 

26 One or more filtered vents will be installed in the SLB2 body and located near the top of the 
27 SLB2 to prevent the escape of radioactive particulates and to prevent internal pressurization. 
28 Figure A 1-34 shows an SLB2. 

29 A1-1b{2) RH TRU Mixed Waste Containers 

30 Remote-Handled (RH) TRU mixed waste containers include RH TRU Canisters, which are 
31 received at WIPP loaded singly in an RH-TRU 72-B cask, shielded containers, which are 
32 received in HalfPACTs, and 55-gallon drums, which are received in a CNS 10-1608 cask. 

33 RH TRU Canister 

34 The RH TRU Canister is a steel single shell container which is constructed to be of high 
35 integrity. An example canister is depicted in Figure A 1-16a. The RH TRU Canister is vented and 

PERMIT ATTACHMENT A 1 
Page A 1-3 of +a83 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
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will have a nominal internal volume of 31.4 fe (0.89 m3
) and shall contain waste packaged in 

2 small containers (e.g., drums) or waste loaded directly into the canister. 

3 Standard 55-Gallon Drums 

4 Standard 55-gal (208-L) drums meet the requirements for U.S. Department of Transportation 
5 (DOT) specification 7 A regulations. A detailed description of a standard 55-gallon drum is 
6 provided above. Up to ten 55-gallon drums containing RH TAU mixed waste are arranged on 
7 two drum carriage units in the CNS 10-1 608 cask (up to five drums per drum carriage unit) . The 
8 drums are transferred to an RH TAU mixed waste Facility Canister that will contain three drums. 

9 Shtelded Container 
10 

11 Remote-Handled TAU mtxed waste received at the WIPP facility in shielded containers will be 
12 arranged as three-packs. A summary description of the shielded container is provided below. 
13 The shtelded container meets the requirements for DOT specification 7 A (Figure A 1-37). 
14 

15 Shielded containers consist of a 30-qallon tnner container with a gross internal volume of 4.0 tt ' 
16 (0.11 m\ One or more filter vents will be installed in the shielded container lid to prevent the 
17 escape of radioactive parttculates and to prevent internal pressurization . The shielded container 
18 is constructed with approximately one inch of lead shielding on the sides and approximately 
19 three inches of steel on the top and bottom of the container and will be used to emplace RH 
20 TAU mixed waste. The shielding will allow it to be managed and stored as CH TAU mixed 

1 waste. 
2 

23 A 1-1 b(3) Container Compatibility 

24 All containers will be made of steel, and some will contain rigid, molded polyethylene liners. The 
25 compatibility study, documented in Appendix C1 of the WIPP RCRA Part 8 Permit Application 
26 (DOE, 1997a), included container materials to assure containers are compatible with the waste. 
27 Therefore, these containers meet the requirements of 20.4.1.500 NMAC (incorporating 40 CFR 
28 §264.172). 

29 A 1-1 c Description of the Container Storage Units 

30 A 1-1 c( 1) Waste Handling Building Container Storage Unit (WHB Unit) 

31 The Waste Handling Building (WHB) is the surface facility where TAU mixed waste handling 
32 activities will take place (Figure A1-1a) . The WHB has a total area of approximately 84,000 
33 square feet {ft2

) {7,804 square meters {m2
)) of which 32,307 ft2 {3,001 m2

) are designated for the 
34 waste handling and container storage of CH TAU mixed waste and 17,403 ft2 (1 ,617m2

) are 
35 designated for handling and storage of RH TAU mixed waste, as shown in Figures A 1-1, A 1-
36 14a, and A1-17a, b, c, and d. These areas are being permitted as the WHB Unit. The concrete 
37 floors are sealed with a coating that is sufficiently impervious to the chemicals in TAU mixed 
38 waste to meet the requirements of 20.4.1.500 NMAC (incorporating 40 CFR §264.175(b)(1)). 

PERMIT ATTACHMENT A1 
Page A 1-4 of +e83 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
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1 For inventory control purposes, TAU mixed waste container identification numbers will be 
2 verified against the Uniform Hazardous Waste Manifest and the WWIS. Inconsistencies will be 
3 resolved with the generator before TAU mixed waste is emplaced. Discrepancies that are not 
4 resolved within 15 days will be reported to the NMED in accordance with 20.4.1.500 NMAC 
5 (incorporating 40 CFR §264.72). 

6 Each facility pallet has two recessed pockets to accommodate two sets of 7-packs (see Figure 
7 A1-10), two sets of 4-packs, two sets of 3-packs, or two SWBs stacked two-high, two TOOPs, or 
8 any combination thereof. Each facility pallet will accommodate one SLB2. Each stack of waste 
9 containers will be secured prior to transport underground. A forklift or the facility transfer vehicle 

10 will transport the loaded facility pallet to the conveyance loading room located adjacent to the 
11 Waste Shaft. The conveyance loading room serves as an air lock between the CH Bay and the 
12 Waste Shaft, preventing excessive air flow between the two areas. The facility transfer vehicle 
13 will be driven onto the waste shaft conveyance deck, where the loaded facility pallet will be 
14 transferred to the waste shaft conveyance, and the facility transfer vehicle will be backed off. 
15 Containers of CH TAU mixed waste (55-gal (208 L) drums, SWBs, 85-gal (322 L) drums, 100-
16 gal (379-L) drums, and TOOPs) can be handled individually, if needed, using the forklift and 
17 lifting attachments (i.e., drum handlers, parrot beaks). 

18 The waste shaft conveyance will lower the loaded facility pallet to the Underground HWDUs. 
19 Figure A1-13 is a flow diagram of the CH TAU mixed waste handling process. 

20 A1-1d(3) RH TAU Mixed Waste Handling 

21 The RH TAU mixed waste that is not in a shielded container will be received in the RH-TRU 72-
22 B cask or CNS 10-1608 cask loaded on a trailer, as illustrated in process flow diagrams in 
23 Figures A 1-26 and A 1-27, respectively. These are shown schematically in Figures A 1-28 and 
24 A 1-29. Remote-Handled TRU m1xed waste rece1ved in shielded containers will be manaqed and 
25 stored as CH TAU mixed waste. Upon arrival at the gate, external radiological surveys, security 
26 checks, shipping documentation reviews are performed and the Uniform Hazardous Waste 
27 Manifest is signed. The generator's copy of the Uniform Hazardous Waste Manifest is returned 
28 to the generator. Should the results of the contamination survey exceed acceptable levels, the 
29 shipping cask and transport trailer remain outside the WHB in the Parking Area Unit, and the 
30 appropriate radiological boundaries (i.e., ropes, placards) are erected around the shipping cask 
31 and transport trailer. A determination will be made whether to return the cask to the originating 
32 site or to decontaminate the cask. 

33 Following cask inspections, the shipping cask and trailer are moved into the RH Bay or held in 
34 the Parking Area Unit. The waste handling process begins in the RH Bay where the impact 
35 limiter(s) are removed from the shipping cask while it is on the trailer. Additional radiological 
36 surveys are conducted on the end of the cask previously protected by the impact limiter{s) to 
37 verify the absence of contamination. The cask is unloaded from the trailer using the RH Bay 
38 Overhead Bridge Crane and placed on a Cask Transfer Car. 

39 Differential air pressure between the RH TAU mixed waste handling locations in the RH 
40 Complex protects workers and prevents potential spread of contamination during handling of 
41 RH TAU mixed waste. Airflow between key rooms in the WHB is controlled by maintaining 
42 differential pressures between the rooms. The CH Receiving Bay is maintained with a negative 
43 pressure relative to outside atmosphere. The RH Receiving Bay is maintained with a 
44 requirement to be positive pressure relative to the CH Receiving Bay. The RH Hot Cell is 
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Transfer of Disposal Canister into the Facility Cask 

2 The transfer of a canister into the Facility Cask from the Transfer Cell is monitored by closed-
3 circuit television cameras. The Transfer Cell Shuttle Car positions the RH-TRU 72-B cask or 
4 Shielded Insert under the Facility Cask Loading Room port and the shield valve is opened. Then 
5 the remotely operated 6.25 Ton Grapple Hoist attaches to the canister, and the canister is lifted 
6 through the open shield valve into the vertically-oriented Facility Cask located on the Cask 
7 Transfer Car in the Facility Cask Loading Room. During this cask-to-cask transfer, the 
8 telescoping port shield is in contact with the underside of the Facility Cask to assure shielding 
9 continuity, as does the shield bell located above the Facility Cask. 

10 For canisters received at the WIPP from the generator site in a RH-TRU 72-B cask, the 
11 identification number is verified using cameras, which also provide images of the canister 
12 surfaces during the lifting operation. Identification numbers are verified against the WWIS. If 
13 there are any discrepancies, the canister is returned to the RH-TRU 72-B cask, returned to the 
14 Parking Area Unit, and the generator is contacted for resolution. Discrepancies that are not 
15 resolved within 15 days will be reported to the NMED as required by 20.4.1.500 NMAC 
16 (incorporating 40 CFR §264. 72). As the canister is being lifted from the RH-TRU 72-B cask into 
17 the Facility Cask, additional swipe samples may be taken. 

18 Transfer of the Canister to the Underground 

19 When the canister is fully within the Facility Cask, the lower shield valve is closed. The 6.25 Ton 
20 Grapple Hoist detaches from the canister and is raised until the 6.25 Ton Grapple Hoist clears 

the Facility Cask, at which time the upper shield valve is closed. The 6.25 Ton Grapple Hoist 
22 and shield bell are then raised clear of the Facility Cask, and the telescoping port shield is 
23 retracted. The Facility Cask Rotating Device rotates the Facility Cask until it is in the horizontal 
24 position on the Facility Cask Transfer Car. The shield doors on the Facility Cask Loading Room 
25 are opened, and the facility Cask Transfer Car moves onto the waste shaft conveyance and is 
26 lowered to the waste Shaft Station underground. At the waste Shaft Station underground, the 
27 Facility Cask Transfer Car moves the Facility Cask from the waste shaft conveyance. A forklift is 
28 used to remove the Facility Cask from the Facility Cask Transfer Car and to transport the 
29 Facility Cask to the Underground HWDU. 

30 Returning the Empty Cask 

31 The empty RH-TRU 72-B cask or Shielded Insert is returned to the RH Bay by reversing the 
32 process. In the RH Bay, swipe samples are collected from inside the empty cask. If necessary, 
33 the inside of the cask is decontaminated. The RH-TRU 72-B cask lids are replaced, and the 
34 cask is replaced on the trailer using the RH Bay Bridge Crane. The impact limiters are replaced, 
35 and the trailer and the RH-TRU 72-B cask are then moved out of the RH Bay. The Shielded 
36 Insert is stored in the RH Bay until needed. 

37 
38 A1 -1d(4) Handling Waste in Shielded Containers 
39 
40 Remote-Handled TRU mixed waste received at the WIPP facility in shielded containers will be 
41 managed, stored, and emplaced as CH TRU mixed waste using the CH TRU mixed waste 

Q handling equipment described in this Permit. Shielded containers with RH TRU mixed waste 
will arrive by tractor-trailer at the WIPP facility in sealed HalfPACTs, at which time they will 
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1 undergo secunly and radiolocpcal checks and shipping documentation rev1ews . Consistent with 
2 the handlinq ol Hall PACT shipping packages in Section A 1 1 cf(2). a forklift will remove the 
3 Hall PACT and transport it 1nto the WHB and place the HalfPACT at either one of the two 
4 TRUDOCKs in the TRUOOCK Storage Area of the WHB Unit. 
5 
6 An external survey of the Halt PACT inner vessel will be performed as the outer containment 
7 vessel lid is removed. The inner vessel lid or closure lid will be lifted under the VHS, and the 
8 contents will be surveyed during and after this process is complete. A description of the VHS 
9 and criteria that are applied if radiological contamination is detected are discussed in Section 

10 A1 -1d(2). 
11 

12 Shielded containers will be received as three-pack assemblies in HalfPACTs. An overhead 
13 bridge crane will be used to remove the contents of the shielded container assembly and place 
14 them on a facility pallet. The containers will be visually inspected for physical damage (severe 
15 rusting, apparent structural defects, signs of pressurization, etc.) and leakage to ensure they are 
16 in good condition prior to storage. Waste containers will also be checked for external surface 
11 contamination . If a primary waste container is not in good condition, the Permittees will 
18 overpack the container, repair/patch the container in accordance with 49 CFR §173 and §178 
19 (e.g ., 49 CFR §173.28) , or return the container to the generator. 
20 
21 Once the shielded container assembly is on the facility pallet, the TAU mixed waste container 
22 identification numbers will be verified against the Uniform Hazardous Waste Manifest and the 
23 WWIS. Inconsistencies will be resolved as discussed in Section A1-1 d{2) . Up to two three-pack 
24 assemblies of shielded containers will be placed on a facility pallet. The use of facility pallets will 
25 elevate the waste at least 6 in . (15 em) from the floor surface. Pallets of waste will then be 
26 relocated to the CH Bay Storage Area of the WHB Unit for normal storage or will be transported 
21 to the conveyance loading room as described in Section A 1-.1Q(£L 
28 

29 A 1-1 e Inspections 

30 Inspection of containers and container storage area are required by 20.4.1.500 NMAC 
31 (incorporating 40 CFR §264.174). These inspections are described in this section. 

32 A1-1e(1) WHB Unit 

33 The waste containers in storage will be inspected visually or by closed-circuit television camera 
34 prior to each movement and, at a minimum, weekly, to ensure that the waste containers are in 
35 good condition and that there are no signs that a release has occurred. Waste containers will be 
36 visually inspected for physical damage (severe rusting, apparent structural defects, signs of 
37 pressurization, etc.) and leakage. If a primary waste container is not in good condition, the 
38 Permittees will overpack the container, repair/patch the container in accordance with 49 CFR 
39 §173 and §178 (e.g., 49 CFR §173.28), or return the container to the generator. This visual 
40 inspection of CH TAU mixed waste containers shall not include the center drums of 7 -packs and 
41 waste containers positioned such that visual observation is precluded due to the arrangement of 
42 waste assemblies on the facility pallets. If waste handling operations should stop for any reason 
43 with containers located at the TRUDOCK while still in the Contact-Handled Package, primary 
44 waste container inspections will not be accomplished uritil the containers of waste are removed 
45 from the Contact-Handled Package. If the lid to the Contact-Handled Package inner container 
46 vessel is removed, radiological checks (swipes of Contact-Handled Package inner surfaces) will 
47 be used to determine if there is contamination within the Contact-Handled Package. Such 
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CH Bay overhead bridge crane 

Surface forklifts 

Facility Pallet 

Table A1 -2 
Waste Handling Equipment Capacities 

CAPACITIES FOR EQUIPMENT 

Adjustable center-of-gravity lift fixture 

Facility Transfer Vehicle 

Yard Transfer Vehicle 

12,000 lbs. 

26,000 lbs. (CH Bay forklift) 

70,000 lbs. (TRUPACT-111 
Handler forklift) 

25,000 lbs. 

10,000 lbs. 

30,000 lbs. 

60,000 lbs. 

MAXIMUM GROSS WEIGHTS OF CONTAINERS 

Seven-pack of 55-gallon drums 7,000 lbs. 

Four-pack of 85-gallon drums 4,500 lbs. 

Three-pack of 1 00-gallon drums 3,000 lbs. 

Ten-drum overpack 6,700 lbs. 

Standard waste box 4,000 lbs. 

Standard large box 2 10,500 lbs. 

ShtelqE;!.Q.Qgntatner ~?60lb!2_, 

Threg _Qgc.!Lgf ~bJelclecJ QQT.Jl~nefSl z,ooo lbs. 

MAXIMUM NET EMPTY WEIGHTS OF EQUIPMENT 

TRUPACT-11 

HalfPACT 

TRUPACT-111 

Adjustable center of gravity lift fixture 

Facility pallet 
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Figure A 1-37 
Typical Shielded Container 
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(SLB2), and has a rated load of 25,000 pounds (lbs.) (11 ,430 kilograms (kg)). The facility pallet 
2 will accommodate up to four 7-packs, four 3-packs, two 3-packs of shielded containers, erfour 
3 4-packs of drums, four SWBs (in two stacks of two units), two TOOPs, or one SLB2. Loads are 
4 secured to the facility pallet during transport to the emplacement area. Facility pallets are shown 
5 in Figure A2-3. Fork pockets in the side of the pallet allow the facility pallet to be lifted and 
6 transferred by forklift to prevent direct contact between TAU mixed waste containers and forklift 
7 tines. This arrangement reduces the potential for puncture accidents. WIPP facility operational 
a documents define the operational load of the facility pallet to ensure that the rated load of a 
9 facility pallet is not exceeded. 

10 Backfill 

11 Magnesium oxide (MgO) will be used as a backfill in order to provide chemical control over the 
12 solubility of radionuclides in order to comply with the requirements of 40 CFR § 191 .13. The 
13 MgO backfill will be purchased prepackaged in the proper containers for emplacement in the 
14 underground. Purchasing prepackaged backfill eliminates handling and placement problems 
15 associated with bulk materials, such as dust creation. In addition, prepackaged materials will be 
16 easier to emplace, thus reducing potential worker exposure to radiation. Should a backfill 
11 container be breached, MgO is benign and cleanup is simple. No hazardous waste would result 
18 from a spill of backfill. 

19 The MgO backfill will be managed in accordance with Specification D-01 01 (MgO Backfill 
20 Specification) and WP05-WH1025 (CH Waste Downloading and Emplacement). These 

documents are kept on file at the WIPP facility by the Permittees. 

22 Backfill will be handled in accordance with standard operating procedures. Typical emplacement 
23 configurations are shown in Figures A2-5 and A2-5a. Some emplacement configurations may 
24 include the use of MgO emplacement racks, as shown in Figure A2-5a. 

25 Quality control will be provided within standard operating procedures to record that the correct 
26 number of sacks are placed and that the condition of the sacks is acceptable. 

21 Backfill placed in this manner is protected until exposed when sacks are broken during creep 
28 closure of the room and compaction of the backfill and waste. Backfill in sacks utilizes existing 
29 techniques and equipment and eliminates operational problems such as dust creation and 
30 introducing additional equipment and operations into waste handling areas. There are no mine 
31 operational considerations (e.g. ventilation flow and control) when backfill is placed in this 
32 manner. 

33 The Waste Shaft Conveyance 

34 The hoist systems in the shafts and all shaft furnishings are designed to resist the dynamic 
35 forces of the hoisting system and to withstand a design-basis earthquake of 0.1 g. Appendix D2 
36 of the WIPP RCRA Part B Permit Application (DOE, 1997) provided engineering design-basis 
·37 earthquake report which provides the basis for seismic design of WIPP facility structures. The 
38 waste hoist is equipped with a control system that will detect malfunctions or abnormal 
39 operations of the hoist system (such as overtravel, overspeed, power loss, circuitry failure, or 
40 starting in a wrong direction) and will trigger an alarm that automatically shuts down the hoist. 
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2 Prior to receipt of TRU mixed waste at the WIPP facility, waste operators will be thoroughly 
3 trained in the safe use of TRU mixed waste handling and transport equipment. The training will 
4 include both classroom training and on-the-job training. 

5 RH TRU Mixed Waste Emplacement 

6 The Facility Cask Transfer Car is loaded onto the waste shaft conveyance and is lowered to the 
7 waste shaft station underground. At the waste shaft station underground, the Facility Cask is 
8 moved from the waste shaft conveyance by the Facility Cask Transfer Car (Figure A2-16). A 
9 forklift is used to remove the Facility Cask from the Facility Cask Transfer Car and to transport 

10 the Facility Cask to the Underground HWDU. There, the Facility Cask is placed on the HERE 
11 (Figure A2-17). The HERE is used to emplace the RH TRU mixed waste canister into the 
12 borehole. The borehole will be visually inspected for obstructions prior to aligning the HERE and 
13 emplacement of the RH TRU mixed waste canister. The Facility Cask is moved forward to mate 
14 with the shield collar, and the transfer carriage is advanced to mate with the rear Facility Cask 
15 shield valve. The shield valves on the Facility Cask are opened, and the transfer mechanism 
16 advances to push the canister into the borehole. After retracting the transfer mechanism into the 
17 Facility Cask, the forward shield valve is closed, and the transfer mechanism is further retracted 
18 into its housing. The transfer mechanism is moved to the rear, and the shield plug carriage 
19 containing a shield plug is placed on the emplacement machine. The transfer mechanism is 
20 used to push the shield plug into the Facility Cask. The front shield valve is opened, and the 
21 shield plug is pushed into the borehole (Figure A2-18). The transfer mechanism is retracted, the 
22 shield valves close on the Facility Cask; and the Facility Cask is removed from the HERE. 

23 A shield plug is a concrete filled cylindrical steel shell (Figure A2-21) approximately 61 in. long 
24 and 29 in. in diameter, made of concrete shielding material inside a 0.24 in. thick steel shell with 
25 a removable pintle at one end. Each shield plug has integral forklift pockets and weighs 
26 approximately 3,750 lbs. The shield plug is inserted with the pintle end closest to the HERE to 
27 provide the necessary shielding . limiting the borehole radiation dose rate at 30 em to less than 
28 10 mrem per hour for a canister surface dose rate of 1 00 rem/hr . Additional shielding is 
29 provided at the direction of the Radiological Control Technician based on dose rate surveys 
30 following shield plug emplacement. This additional shielding is provided by the manual 
31 emplacement of one or more shield plug supplemental shielding plates and a retainer (Figures 
32 A2-19 and A2-20). 

33 The amount of RH TRU mixed waste disposal in each panel is limited based on thermal and 
34 geomechanical considerations and shall not exceed 1 0 kilowatts per acre as described in Permit 
35 Attachment A2-1 . RH TRU mixed waste emplacement boreholes shall be drilled in the ribs of 
36 the panels at a nominal spacing of 8ft {2.4 m) center-to-center, horizontally. 

37 Figures A 1-26 and A 1-27 are flow diagrams of the RH TRU mixed waste handling process for 
38 the RH-TRU 72-B and CNS 10-1608 casks, respectively. 

39 CH TRU Mixed Waste Emplacement 

40 CH TAU mixed waste containers and shielded containers will arrive by tractor-trailer at the 
41 WIPP facility in sealed shipping containers (e.g., TRUPACT lis or HalfPi\CTs) , at which time 
42 they will undergo security and radiological checks and shipping documentation reviews. The 
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trailers carrying the shipping containers will be stored temporarily at the Parking Area Container 
Storage Unit (Parking Area Unit). A forklift will remove the Contact Handled Packages from the 
transport trailers and a forklift or Yard Transfer Vehicle will transport them into the Waste 
Handling Building Container Storage Unit for unloading of the waste containers. Each 
TRUPACT-11 may hold up to two 7-packs, two 4-packs, two 3-packs, two SWBs, or one TOOP. 
Each HalfPACT may hold up to seven 55-gal (208 L) drums, one SWB, one three-pack of 
shielded containers or four 85-gal (322 L) drums. Each TRUPACT-111 will hold one SLB2. An 
overhead bridge crane or Facility Transfer Vehicle with transfer table will be used to remove the 
waste containers from the Contact Handled Packaging and place them on a facility or 
containment pallet. Each facility pallet has two recessed pockets to accommodate two sets of 7-
packs, two sets of 3-packs, two sets of 4-packs, two SWBs stacked two-high, two TOOPs, or 
one SLB2. Each stack of waste containers will be secured prior to transport underground (see 
Figure A2-3). A forklift or the facility transfer vehicle will transport the loaded facility pallet to the 
conveyance loading room adjacent to the Waste Shaft. The facility transfer vehicle will be driven 
onto the waste shaft conveyance deck, where the loaded facility pallet will be transferred to the 
waste shaft conveyance, and the facility transfer vehicle will be backed off. Containers of CH 
TRU mixed waste (55-gal (208 L) drums, SWBs, 85-gal (322 L) drums, 1 00-gal (379 L) drums, 
and TOOPs) or shielded containers can be handled individually, if needed, using the forklift and 
lifting attachments (i.e., drum handlers, parrot beaks). 

The waste shaft conveyance will lower the loaded facility pallet to the underground. At the waste 
shaft station, the CH TRU underground transporter will back up to the waste shaft conveyance, 
and the facility pallet will be transferred from the waste shaft conveyance onto the transporter 
(see Figure A2-6). The transporter will then move the facility pallet to the appropriate 
Underground HWOU for emplacement. The underground waste transporter is equipped with a 
fire suppression system, rupture-resistant diesel fuel tanks, and reinforced fuel lines to minimize 
the potential for a fire involving the fuel system. 

A forklift in the HWOU near the waste stack will be used to remove the waste containers from 
the facility pallets and to place them in the waste stack using a push-pull attachment or, in the 
case of an SLB2, the SLB2 will be lifted from the facility pallet and placed directly on the floor of 
the emplacement room. The waste will be emplaced room by room in Panels 1 through 8. Each 
panel will be closed off when filled. If a waste container is damaged during the Disposal Phase, 
it will be immediately overpacked or repaired. CH TRU mixed waste containers will be 
continuously vented. The filter vents will allow aspiration, preventing internal pressurization of 
the container and minimizing the buildup of flammable gas concentrations. 

Once a waste panel is mined and any initial ground control established, flow regulators will be 
constructed to assure adequate control over ventilation during waste emplacement activities. 
The first room to be filled with waste will be Room 7, which is the one that is farthest from the 
main access ways. A ventilation control point will be established for Room 7 just outside the 
exhaust side of Room 6. This ventilation control point will consist of a bulkhead with a ventilation 
regulator. When RH TRU mixed waste canister emplacement is completed in a room, CH TRU 
mixed waste emplacement can begin in that room. Stacking of CH waste will begin at the 
ventilation control point and proceed down the access drift, through the room and up the intake 
access drift until the entrance of Room 6 is reached. At that point, a brattice cloth and chain link 
barricade and, if necessary, bulkheads will be emplaced. This process will be repeated for 
Room 6, and so on until Room 1 is filled. At that point, the panel closure system will be 
constructed. 
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CH TRU Mixed Waste Handling Equipment Capacities 

Capacities for Equipment 

Facility Pallet 

Facility Transfer Vehicle 

Underground transporter 

Underground forkl ift 

Maximum Gross Weights of Containers 

Seven-pack of 55-gallon drums 

Four-pack of 85-gallon drums 

Three-pack of 1 00-gallon drums 

Ten-drum overpack 

Standard waste box 

Standard large box 2 

Shielded container 

Three-Qack of shielded containers 

TRUPACT·II 

HalfPACT 

TRUPACT-111 

Facility pallet 

Maximum Net Empty Weights of Equipment 
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25,000 lbs. 

26,000 lbs. 

28 ,000 lbs. 

12,000 lbs. 

7,000 lbs. 

4,500 lbs. 

3,000 lbs. 

6,700 lbs. 

4,000 lbs. 

10,500 lbs. 

2,260 lbs. 

7,000 lbs. 

13,140 lbs. 

10,500 lbs. 

43,600 lbs. 

4,120 lbs. 
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3 Based on the results of the above calculation, the site paved roads designated for waste 
4 transportation are safe to be used by the heavier truckloads carrying shipping casks used in RH 
5 TRU mixed waste transportation to the WIPP. 

6 A4-3 Waste Handling Building Traffic 

7 CH TRU mixed waste will arrive by tractor-trailer at the WIPP facility in sealed Contact Handled 
8 Packages. Upon receipt, security checks, radiological surveys, and shipping documentation 
9 reviews will be performed. A forklift or Yard Transfer Vehicle will remove the Contact Handled 

10 Packages and transport them a short distance through an air lock that is designed to maintain 
11 differential pressure in the WHB. The forklift or Yard Transfer Vehicle will place the shipping 
12 containers at one of the two TRUPACT-11 unloading docks (TRUDOCK) inside the WHB or, in 
13 the case of the TRUPACT-111, at the payload transfer station in Room 108. 

14 The TRUPACT-11 may hold up to two 55-gallon drum seven-packs, two 85-gallon drum four-
15 packs, two 1 00-gallon drum three-packs, two standard waste boxes (SWB), or one ten-drum 
16 overpack (TDOP). A HalfPACT may hold seven 55-gallon drums, one SWB, one shielded 
17 container 3-pack, or four 85-gallon drums. The TRUPACT-111 holds a single SLB2. A six-ton 
18 overhead bridge crane or Facility Transfer Vehicle with a transfer table will be used to remove 
19 the contents of the Contact Handled Package. Waste containers will be surveyed for radioactive 
o contamination and decontaminated or returned to the Contact Handled Package as necessary. 

21 Each facility pallet will accommodate four 55-gallon drum seven-packs, four SWBs, four 85-
22 gallon drum four-packs, four 1 00-gallon drum three-packs, two shielded container 3-packs, two 
23 TOOPs, or an SLB2. Waste containers will be secured to the facility pallet prior to transfer. A 
24 forklift or facility transfer vehicle will transport the loaded facility pallet the air lock at the Waste 
25 Shaft (Figures A4-3, A4-3a, and A4-3b) . The facility transfer vehicle will be driven onto the 
26 waste shaft conveyance deck, where the loaded facility pallet will be transferred to the waste 
27 shaft conveyance and downloaded for emplacement. 

2s RH TRU mixed waste will arrive at the WIPP facility in a payload container contained in a 
29 shielded cask loaded on a tractor-trailer. Upon arrival, radiological surveys, security checks, and 
30 shipping documentation reviews will be performed, and the trailer carrying the cask will be 
31 moved into the Parking Area or directly into the RH Bay of the Waste Handling Building Unit. 

32 The cask is unloaded from the trailer in the RH Bay and is placed on the Cask Transfer Car. 
33 The Cask Transfer Car is used to move the cask to the Cask Unloading Room. At this point, a 
34 crane moves the waste to the Hot Cell or the Transfer Cell. Some RH TRU mixed waste may be 
35 moved to the Hot Cell for overpacking before being moved to the Transfer Cell. Once in the 
36 Transfer Cell, the Transfer Cell Shuttle Car moves the waste beneath the facility cask. A crane 
37 is used to move the waste from the Transfer Cell Shuttle Car into the facility cask. The Facility 
38 Cask Transfer Car then moves the facility cask to the underground. A more detailed description 
39 of waste handling in the WHB is included in Attachment M1. Figures A4-5, A4-6 and A4-7 show 
40 RH TRU mixed waste transport routes. 
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2 WASTE CHARACTERIZATION SAMPLING METHODS 

3 Introduction 

4 The Permittees will require generator/storage sites (sites) to use the following methods, as 
s applicable, for characterization of TAU mixed waste which is managed, stored, or disposed at 
s WIPP. These methods include requirements for headspace-gas sampling, sampling of 
7 homogeneous solids and soil/gravel, and radiography or visual examination. Additionally, this 
8 Attachment provides quality control, sample custody, and sample packing and shipping 
9 requirements. 

10 C1-1 Sampling of Debris Waste {Summary Category S5000) 

11 Headspace gas sampling and analysis shall be used to resolve the assignment of 
12 Environmental Protection Agency (EPA) hazardous waste numbers to debris waste streams. 

13 C1-1a Method Requirements 

14 The Permittees shall require all headspace-gas sampling be performed in an appropriate 
1s radiation containment area on waste containers that are in compliance with the container 
16 equilibrium requirements (i.e., 72 hours at 18° Cor higher). 

11 For those waste streams without an acceptable knowledge (AK) Sufficiency Determination 
18 approved by the U.S. Department of Energy (DOE), containers shall be randomly selected from 
19 waste streams designated as summary category S5000 (Debris waste) and shall be categorized 
20 under one of the sampling scenarios shown in Table C1-5 and depicted in Figure C 1-1 . If the 
21 container is categorized under Scenario 1, the applicable drum age criteria (DAC) from Table 
22 C1-6 must be met prior to headspace gas sampling. If the container is categorized under 
23 Scenario 2, the applicable Scenario 1 DAC from Table C1-6 must be met prior to venting the 
24 container and then the applicable Scenario 2 DAC from Table C 1-7 must be met after venting 
2s the container. The DAC for Scenario 2 containers that contain filters or rigid liner vent holes 
26 other than those listed in Table C1-7 shall be determined using footnotes "a" and "b" in Table 
21 C1-7. Containers that have not met the Scenario 1 DAC at the time of venting must be 
28 categorized under Scenario 3. Containers categorized under Scenario 3 must be placed into 
29 one of the Packaging Configuration Groups listed in Table C1-8. If a specific packaging 
30 configuration cannot be determined based on the data collected during packaging and/or 
s1 repackaging (Attachment C, Section C-3d(1)), a conservative default Packaging Configuration 
s2 Group of 3 for 55-gallon drums and shielded containers, 6 for Standard Waste Boxes (SWBs) 
33 ten-drum overpacks (TOOPs), and standard larged box 2s (SLB2s), and 8 tor 85-gallon and 
34 1 00-gallon drums must be assigned, provided the drums do not contain pipe component 
35 packaging. If a container is designated as Packaging Configuration Group 4 (i.e., a pipe 
36 component), the headspace gas sample must be taken from the pipe component headspace. 
37 Drums, TOOPs, SLB2s, or SWBs that contain compacted 55-gallon drums containing a rigid 
38 liner may not be disposed of under any packaging configuration unless headspace gas 
39 sampling was performed before compaction in accordance with this waste analysis plan (WAP). 
40 The DAC for Scenario 3 containers that contain rigid liner vent holes that are undocumented 
41 during packaging, repackaging, and/or venting (Section C1-1 a[4][ii]) shall be determined using 
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the default conditions in footnote "b" in Table C1 -9.The DAC for Scenario 3 containers that 
2 contain filters that are either undocumented or are other than those listed in Table C1 -9 shall be 
3 determined using footnote 'a' in Table C1-9. Each of the Scenario 3 containers shall be sampled 
4 for headspace gas after waiting the DAC in Table C1-9 based on its packaging configuration 
5 (note: Packaging Configuration Groups 4, 5, 6, 7, and 8 are not summary category group 
6 dependent, and 85-gallon drum, 100-gallon drum, SWB, TDOP, and SLB2 requirements apply 
7 when the 85-gallon drum, 100-gallon drum, SWB, TDOP, or SLB2 is used for the direct loading 
8 of waste) . 

9 C1-1a(1) General Requirements 

10 The determination of packaging configuration consists of identifying the number of confinement 
11 layers and the identification of rigid poly liners when present. Generator/storage sites shall use 
12 either the default conditions specified in Tables C1-7 through C1-9 for retrievably stored waste 
13 or the data documented during packaging, repackaging, and/or venting (Section C1-1a[4][ii]) for 
14 determining the appropriate DAC for each container from which a headspace gas sample is 
15 collected. These drum age criteria are to ensure that the container contents have reached 90 
16 percent of steady state concentration within each layer of confinement (Lockheed, 1995; BWXT, 
17 2000). The following information must be reported in the headspace gas sampling documents 
18 for each container from which a headspace gas sample is collected: 

19 • sampling scenario from Table C 1-5 and associated information from T abies C 1-6 
20 and/or Table C1-7; 

1 • the packaging configuration from Table C1-8 and associated information from Table 
22 C1-9, including the diameter of the rigid liner vent hole, the number of inner bags, the 
23 number of liner bags, the presence/absence of drum liner, and the fi lter hydrogen 
24 diffusivity, 

2s • the permit-required equilibrium time, 

26 • the drum age, 

21 • for supercompacted waste, both 

28 - the absence of rigid liners in the compacted 55-gallon drums which have not been 
29 headspace gas sampled in accordance with this permit prior to compaction, and 

30 - the absence of layers of confinement must be documented in the WWIS if 
31 Packaging Configuration Group 7 is used. 

32 For all retrievably stored waste containers, the rigid liner vent hole diameter must be assumed 
33 to be 0.3 inches unless a different size is documented during drum venting or repackaging. For 
34 all retrievably stored waste containers, the filter hydrogen diffusivity must be assumed to be the 
35 most restrictive unless container-specific information clearly identifies a filter model and/or 
36 diffusivity characteristic that is less restrictive. For all retrievably stored waste containers that 

have not been repackaged, acceptable knowledge shall not be used to justify any packaging 
configuration less conservative than the default (i.e., Packaging Configuration Group 3 for 55-
gallon drums and shielded containers , 6 for SWBs TOOPs, and SLB2s, and 8 for 85-gallon and 
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1 00-gallon drums). For information reporting purposes listed above, sites may report the default 
2 packaging configuration for retrievably stored waste without further verification. 

3 All waste containers with unvented rigid containers greater than 4 liters (exclusive of rigid poly 
4 liners) shall be subject to innermost layer of containment sampling or shall be vented prior to 
5 initiating drum age and equilibrium criteria. When sampling the rigid poly liner under Scenario 1, 
6 the sampling device must form an airtight seal with the rigid poly liner to ensure that a 
7 representative sample is collected (using a sampling needle connected to the sampling head to 
8 pierce the rigid poly liner, and that allows for the collection of a representative sample, satisfies 
9 this requirement) . The configuration of the containment area and remote-handling equipment at 

10 each sampling facility are expected to differ. Headspace-gas samples will be analyzed for the 
11 analytes listed in Table C3-2 of Permit Attachment C3. If additional packaging configurations are 
12 identified, an appropriate Permit Modification will be submitted to incorporate the DAC using the 
13 methodology in BWXT (2000) . Consistent with footnote "a" in Table C1-8, any waste container 
14 selected for headspace gas sampling that cannot be assigned a packaging configuration 
15 specified in Table C1-8 shall be assigned a conservative default packaging configuration .. 

16 Drum age criteria apply only to 55-gallon drums, 85-gallon drums, 1 00-gallon drums, SWBs, 
17 TOOPs, afH:i-SLB2s, and shielded containers . Drum age criteria for all other container types 
18 must be established through permit modification prior to performing headspace gas sampling. 

19 The Permittees shall require site personnel to collect samples in SUMMA® or equivalent 
20 canisters using standard headspace-gas sampling methods that meet the general guidelines 
21 established by the EPA in the Compendium Method T0-14A or T0-15, Compendium of 
22 Methods for the Determination of Toxic Organic Compounds in Ambient Air (EPA, 1999) or by 
23 using on-line integrated sampling/analysis systems. Samples will be directed to an analytical 
24 instrument instead of being collected in SUMMA® or equivalent canisters if a single-sample on-
25 line integrated sampling/analysis system is used. If a multi-sample on-line integrated 
26 sampling/analysis system is used, samples will be directed to an integrated holding area that 
27 meets the cleaning requirements of Section C1-1c(1). The leak proof and inert nature of the 
28 integrated holding area interior surface must be demonstrated and documented. Samples are 
29 not transported to another location when using on-line integrated sampling/analysis systems; 
30 therefore, the sample custody requirements of Section C1-4 and C1-5 do not apply. The same 
31 sampling manifold and sampling heads are used with on-line integrated sampling/analysis 
32 systems and all of the requirements associated with sampling manifolds and sampling heads 
33 must be met. However, when using an on-line integrated sampling/analysis system, the 
34 sampling batch and analytical batch quality control (QC) samples are combined as on-line batch 
35 QC samples as outlined in Section C1-1b. 

36 C1-1a(2) Manifold Headspace Gas Sampling 

37 This headspace-gas sampling protocol employs a multipart manifold capable of collecting 
38 multiple simultaneous headspace samples for analysis and QC purposes. The manifold can be 
39 used to collect samples in SUMMA® or equivalent canisters or as part of an on-line integrated 
40 sampling/analysis system. The sampling equipment will be leak checked and cleaned prior to 
41 first use and as needed thereafter. The manifold and sample canisters will be evacuated to 
42 0.0039 inches (in.) (0.10 millimeters [mmJ) mercury (Hg) prior to sample collection. Cleaned and 
43 evacuated sample canisters will be attached to the evacuated manifold before the manifold inlet 
44 valve is opened. The manifold inlet valve will be attached to a changeable filter connected to 
45 either a side port needle sampling head capable of forming an airtight seal (for penetrating a 
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Table C1-B 
Scenario 3 Packaging Configuration Groups 

PackaginQ ConfiQuration Group Covered SSOOO Packl:!giJ!a Conf!g_uration Groups 

Packaging Configuration Group 1, 55-gal drums " • No layers of confinement, filtered inner lid b 

• No inner bags, no liner bags (bounding case) -------- -
Packaging Configuration Group 2, 55-gal drums" • 1 inner bag 

• 1 filtered inner bag 

• 1 liner bag 

• 1 filtered liner bag 

• 1 inner bag, 1 liner bag 

• 1 filtered inner bag, 1 filtered liner bag 

• 2innerbags 

• 2 filtered inner bags 

• 2 inner bags, 1 liner bag 

• 2 filtered inner bags, 1 filtered liner bag 

• 3innerbags 

• 3 filtered inner bags 

• 3 filtered inner bags, 1 filtered liner bag 

• 3 inner bags, 1 liner b~boundiQg case) 

Packaging Configuration Group 3, 55-gal drums ang • 21iner bags 
shtelcled containers a • 2 filtered liner bags 

• 1 inner bag, 2 liner bags 

• 1 filtered inner bag, 2 filtered liner bags 

• 2 inner bags, 2 liner bags 

• 2 filtered inner bags, 2 filtered liner bags 

• 3 filtered inner bags, 2 filtered liner bags 

• 4innerbags 

• 3 inner bags, 2 liner bags 

• 4 inner bags, 2 liner bags Jbounding case) 

Packaging Configuration Group 4, pipe components • No layers of confinement inside a pipe component 

• 1 filtered inner bag, 1 filtered metal can inside a 
pipe component 

• 2 inner bags inside a pipe component 

• 2 filtered inner bags inside a pipe component 

• 2 filtered inner bags, 1 filtered metal can inside a 
pipe component 

• 2 inner bags, 1 filtered metal can inside a pipe 
component{bounding case} 

Packaging Configuration Group 5, Standard Waste Box, • No layers of confinement 
Ten-Drum Overpack, or Standard Large Box 2 a • 1 SWB liner baQ (boundir19_ cas~ 

Packaging Configuration Group 6, Standard Waste Box, • any combination of inner and/or liner bags that is 
Ten-Drum Overpack, or Standard Large Box 2 a less than or equal to 6 

• 5 inner baQs, 1 SWB liner bag (boundinQ case) 
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Covered S5000 Packaging Configuration Groups 

Packaging Configuration Group 7, 85-gal. drums and • No inner bags, no liner bags, no rigid liner, filtered 
inner lid (bounding case) ti 1 00-gal. drums a 

• No inner baqs no liner bags no rigid liner 

Packaging Configuration Group 8, 85-gal. drums and • 4 inner bags and 2 liner bags, no rigid liner, filtered 
inner lid (bounding case) b 1 00-gal. drums a 

b 

If a specific Packaging Configuration Groups cannot be determined based on the data collected during 
packaging and/or repackaging, a conservative default Packaging Configuration Group of 3 for 55-gallon drums 
arrd shrelded tJOnlainers , 6 for SWBs, TOOPs, and SLB2s, and 8 for 85-gallon and 1 00-gallon drums must be 
assigned provided the drums do not contain pipe component packaging. If pipe components are present as 
packaging in the drums, the pipe components must be sampled following the requirements for Packaging 
Configuration Group 4. 

A "filtered inner lid" is the inner lid on a double lid drum that contains a filter. 

Definitions: 

Liner Bags: One or more optional plastic bags that are used to control radiological contamination. Liner bags for 
drums have a thickness of approximately 11 mils. Liner bags are typically similar in size to the container. SWB liner 
bags have a thickness of approximately 14 mils. TOOPs and SLB2s use SWB liner bags. 

Inner Bags: One or more optional plastic bags that are used to control radiological contamination. Inner bags have 
a thickness of approximately 5 mils and are typically smaller than liner bags. 
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1 Wastes may be generated at the WIPP facility as a direct result of managing the TRU and TRU 
2 mixed wastes received from the off-site generators. Such generated waste may occur in either 
3 the WHB Unit or the Underground. For example, when TRU mixed wastes are received at the 
4 WHB Unit, the CH or RH Package shipping containers and the TRU mixed waste containers are 
5 checked for surface contamination. Under some circumstances,1 if contamination is detected, 
6 the shipping container and/or the TRU mixed waste containers will be decontaminated. In the 
7 underground, waste may be generated as a result of radiation control procedures used during 
8 monitoring activities. The waste generated from radiation control procedures will be assumed to 
9 be TRU and/or TRU mixed waste. Throughout the remainder of this plan, this waste is referred 

10 to as "derived waste." All such derived waste will be placed in the rooms in HWDUs along with 
11 the TRU mixed waste for disposal. 

12 D-1c Containers 

13 The waste containers that will be used at the WIPP facility qualify as "containers," in accordance 
14 with 20.4.1.1 01 NMAC (incorporating 40 CFR §260.1 0). That is, they are "portable devices in 
15 which a material is stored, transported, treated, disposed of, or otherwise handled." 

16 TRU mixed waste containers, containing off-site waste, will not be opened at the WIPP facility. 
17 Derived waste containers are kept closed at all times unless waste is being added or removed. 

18 Waste, including "derived waste," containing liquid in excess of TSDF-WAC limits shall not be 
19 emplaced in the WIPP (See Permit Attachment C, Section C-1c). 

o Special requirements for ignitable, reactive, and incompatible waste are addressed in 
20.4.1 .500 NMAC (incorporating 40 CFR §§264.176 and 177). The RCRA Permit Treatment, 

22 Storage, and Disposal Facility Waste Acceptance Criteria (TSDF-WAC) precludes ignitable, 
23 reactive, or incompatible TRU mixed waste from being placed into storage or disposed of at 
24 WIPP. 

25 D-1 d Description of Containers 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 
36 

CH TRU mixed waste containers will be either 55-gallon (gal) (208-liter (L)) drums singly or 
arranged into seven (7)-packs, 85-gal (322-L) drums (used as singly or arranged into four (4)
packs, 1 OO-gal1379 L) drums singly or arranged into three (3)-packs, ten-drum overpacks 
(TDOP), 66.3 ft (1.88 m3

) SWBs, or standard large box 2s (SLB2). 

RH TRU mixed waste containers are either canisters or drums. Canisters will be loaded singly in 
an RH-TRU 72-B cask and drums will be loaded in a CNS 10-1608 cask. Drums in the CNS 10-
1608 cask will be arranged singly or in drum carriage units containing up to five drums each. 
Canisters and drums are described in Permit Attachment M1. 

Remote-Handled TRU mixed waste may arrive in shielded containers with an internal capacity 
of 4.0 ft3 (0.11 m3

). Shielded containers will be arranged as three-packs. 

1 Typically contamination that is less than six square feet in area and less than 2000 disintegrations per minute (dpm) alpha or 
20,000 dpm beta/gamma, may be decontaminated. Containers that exceed these thresholds will be returned to the point of origin for 
decontamination. 
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D-1 e Description of Surface Hazardous Waste Management Units 

2 The WHB is the surface facility where waste handling activities will take place. The WH8 has a 
3 total area of approximately 84,000 square feet (ft2) (7,804 square meters [m2

]) of which 49,710 
4 ft2 (4,618 m2

) are designated as the WHB Unit for TAU mixed waste management. Within the 
5 WHB Unit, 32,307 ft2 (3,001 m2

) are designated for the waste handling and container storage of 
s CH TAU mixed waste and 17,403 ft2 (1 ,617m2

) are designated for the handling and storage of 
7 RH TAU mixed waste. These areas are being permitted as container storage units. The 
8 concrete floors within the WHB Unit are sealed with an impermeable coating that has excellent 
9 resistance to the chemicals in TAU mixed waste and, consequently, provide secondary 

10 containment for TAU mixed waste. In addition, a Parking Area Unit south of the WHB will be 
11 used for storage of waste in sealed shipping containers awaiting unloading. This area is also 
12 being permitted as a container storage unit. The sealed shipping containers provide secondary 
13 containment in this hazardous waste management unit (HWMU). 

14 D-1 e( 1) CH Bay Operations 

15 Once unloaded from the Contact-Handled Package, CH TAU mixed waste containers (3-pack of 
16 shielded containers, ?-packs of 55-gal drums, 3-packs of 1 00-gal drums, 4-packs of 85-gal 
17 drums, SWBs, TDOPs, or one SLB2) are placed on the facility pallet. The waste containers are 
18 stacked on the facility pallets (one- or two-high, depending on weight considerations). The use 
19 of facility pallets will elevate the waste at least 6 inches (in.) (15 centimeters [em]) from the floor 
20 surface. Pallets of waste will then be stored in the CH bay. This storage area will be clearly 
21 marked to indicate the lateral limits of the storage area. This storage area will have a maximum 
22 capacity of thirteen facility pallets of waste during normal operations. These pallets will typically 
23 · be in the CH Bay storage area for a period of up to five days. 

24 In addition, four Contact-Handled Packages, containing up to 640 fe of CH TAU waste in 
25 containers, may occupy positions at the TRUPACT-11 Unloading Docks (TRUDOCK). 

26 Aisle space shall be maintained in all CH Bay waste storage areas. The aisle space shall be 
27 adequate to allow unobstructed movement of fire response personnel, spill-control equipment, 
28 and decontamination equipment that would be used in the event of an off-normal event. An aisle 
29 space between facility and containment pallets will be maintained in all CH TAU mixed waste 
30 storage areas. 

31 D-1 e(2) RH Complex Operations 

32 Loaded RH TAU casks are received in the RH Bay of the WHB. The RH Bay is served by an 
33 overhead bridge crane used for cask handling and maintenance operations. Storage in the RH 
34 Bay occurs in the RH-TRU 72-8 or CNS 10-1608 casks. A maximum of two loaded casks may 
35 be stored in the RH Bay and a maximum of one cask in the Cask Unloading Room may be 
36 stored at one time. A minimum of 44 inches (1.1 m) will be maintained between loaded casks in 
37 the RH Bay. The cask serves as secondary containment in the RH Bay for the RH TAU mixed 
38 waste payload container. In addition, the RH Bay has a concrete floor. 

39 Single RH TAU mixed waste canisters are unloaded from the RH-TAU 72-B casks in the 
40 Transfer Cell of the RH Complex where they are transferred to facility casks. Drums of RH TAU 
41 mixed waste will be transferred remotely from the CNS 10-1608 cask, into the Hot Cell, and 
42 loaded into a canister. Storage in the Hot Cell occurs in either drums or canisters. A maximum 
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equipment to control and plug leaks may be utilized for response to all levels of 
incidents. 

F. Transfer refers to the process of moving a liquid, gas, or some forms of solids, 
either manually or by pump, from a leaking or damaged container. Scoops, 
shovels, jugs, and pails as well as drum transfer pumps for chemical and 
petroleum transfer are utilized as needed in response to all levels of incidents. 

7 G. Vapor Suppression refers to the reduction or elimination of vapors emanating from 
8 a spilled or released material through the most efficient method or application of 
9 specially designed agents such as an aqueous foam blanket. 

10 2. Chemical Methods of Mitigation 

11 

12 

13 

A. Neutralization is the process of applying acids or bases to a spill to form a neutral 
salt. The application of solids for neutralizing can often result in confinement of the 
spilled material. This would include using the neutralizing adsorbents. 

14 B. Solidification is the process whereby a hazardous liquid is added to material such 
15 as an absorbent so that a solid material results. 

16 The established procedures are based upon the incident level and a graded approach for 
17 nonradioactive or CH TRU waste emergencies and initiated to: 

8 1. Minimize contamination or contact (through PPE, etc.) 
19 2. Limit migration of contaminants 
20 3. Properly dispose of contaminated materials 

21 For RH TRU mixed waste that rs not managed 111 shielded containers, the detection of 
22 contamination on or damage to a RH TRU mixed waste canister or a facility canister may occur 
23 outside the Hot Cell during cask to cask transfer of the canister or during loading of the Shielded 
24 Insert in the Transfer Cell. When such contamination or damage is found, the Permittees have 
25 the option to decontaminate or return the canister to the generator/storage site or another site 
26 for remediation. In the case of a damaged facility canister, the Shielded Insert may be used as 
27 an overpack to facilitate further management. Contamination may also be detected within the 
2s Hot Cell during the unloading of the CNS 10-1608 shipping cask. In this case, the Permittees 
29 may decontaminate the 55-gallon drums or return them to the generator/storage site or another 
30 site for remediation. Spills or releases that occur within the RH Complex or the underground as 
31 the result of RH TRU mixed waste handling will be mitigated by using appropriate measures 
32 which may include the items above. 

33 0-4d(2) Fire 

34 The incident level emergency response identified in Section 0-3 includes fire/explosion 
35 potential. WIPP fire response includes incipient, exterior structure fires, and internal structure 
36 fires. The RCRA Emergency Coordinator can implement the Memoranda of Understanding 
37 (MOU) for additional support. 

The first option in mine fire response will be to apply mechanical methods to stop fires (e.g., cut 
electrical power). The last option in mine fire response will be to reconfigure ventilation using 
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8. No TRU mixed waste that may be incompatible with the released material will be 
2 managed in the affected area until cleanup procedures are complete. 

3 9. The RCRA Emergency Coordinator will direct spill control, decontamination, and 
4 termination procedures described below. 

5 D-4d(5) Decontamination of Personnel 

6 Decontamination of personnel with radioactive contamination is the responsibility of the 
7 Radiological Control (RC) section. If a person is contaminated with radioactivity during a site 
8 evacuation to the staging areas, the contaminated area will be covered before the person can 
9 be moved (under escort by RC personnel) to the staging area. The RC personnel will ensure the 

10 contaminated person remains segregated from other site personnel while under RC supervision. 

11 In the event of an emergency that requires immediate evacuation of the area, the contamination 
12 can be covered by any method warranted, given the circumstance (e.g., clean clothing wrapped 
13 around the area). If the size of the radioactive contamination on the body is small and localized, 
14 it can be covered with clothing (e.g., glove, shoe cover, coveralls). If the size of the radioactive 
15 contamination on the body is large, it may be covered by dressing· the individual in a full set of 
16 Anti-Contamination clothing (coveralls, hood, gloves, shoe covers, etc.). 

17 If time and location permit and the contamination is on the face, it will be decontaminated 
18 immediately using a cloth moistened with tepid water (and a mild detergent, if necessary). If the 
19 size of the radioactive contamination on the individual's body is small and localized, it will be 
20 decontaminated using the same method as for the face, but after the individual has been 
21 transferred to an area appropriate for conducting decontamination. 

22 If the individual is transferred to the staging area prior to decontamination, he/she will be 
23 decontaminated at the staging area using site procedures for personnel decontamination and 
24 using decontamination supplies and equipment as appropriate for the extent and magnitude of 
25 the contamination. 

26 D-4d(6) Control of Spills or Leaking or Punctured Containers of CHand RH TRU Mixed Waste 

27 In the event of spills or leaking or punctured containers of CHand RH TAU mixed waste, the 
28 WIPP responds to three distinct phases: 1) the event, 2) the re-entry, and 3) the recovery. 

29 During the event, the following immediate actions are completed: 1) stop work, 2) warn others 
30 (notify CMR), 3) isolate the area, 4) minimize exposure, and 5) close off unfiltered ventilation. 
31 These actions can take place simultaneously, as long as they are completed before proceeding 
32 to the re-entry phase. 

33 CH TRU Mixed Waste 

34 Prior to the re-entry following an event involving containers that are managed as et-CH TAU 
35 mixed waste, a Radiological Work Permit (RWP) is written for personnel to enter with protective 
36 clothing to assess the conditions, take surveys and samples, and mitigate problems that could 
37 compound the hazards in the area (cover up spilled material with plastic material sheeting and 
38 or any approved fixatives such as polyvinyl alcohol (PVA) or paint, place equipment in a safe 
39 configuration, etc.). During the re-entry phase, smears and air sample filters are taken and 
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E-1 a(2) Frequency of Inspections 

2 Tables E-1 • E-1 a, and E-2 of this Permit Attachment list the inspection frequencies and 
3 monitoring schedule for equipment and systems subject to the 20.4.1 NMAC hazardous waste 
4 management requirements. The frequency is based on the rate of possible deterioration of the 
5 equipment and the probability of an environmental or human health incident if the deterioration 
6 or malfunction, or any operator error, goes undetected between inspections. Areas subject to 
7 spills, such as loading and unloading areas, are inspected daily when in use, consistent with the 
8 requirements of 20.4.1.500 NMAC (incorporating 40 CFR §264.15(b)(4)). 

9 When RH TRU mixed waste is present in the RH Complex, inspections are conducted visually 
10 and/or using closed-circuit video cameras in order to manage worker dose and to minimize 
11 occupational radiation exposures to as low as reasonably achievable (ALARA). More extensive 
12 inspections of these areas are performed at least annually during routine maintenance periods 
13 and when RH TRU mixed waste is not present. 

14 E-1a(3) Monitoring Systems 

15 There are two monitoring systems used at the WIPP to provide assurance that facility systems 
16 are operating correctly, that areas can be used safely, and that there have been no releases of 
17 hazardous waste constituents. These systems are shown in Table E-2 and include the 
18 geomechanical monitoring system and the central monitoring system (CMS). The 
19 geomechanical monitoring system is used to assess the condition of mined excavations to 
o assure no unsafe conditions are allowed to develop. The CMS continuously assesses the status 

of the fixed radiation monitoring equipment, electrical power, fire alarm systems, ventilation 
22 system, and other facility systems including water tank levels. In addition, the CMS collects data 
23 from the meteorological monitoring system. 

24 =E~-1~b~--~S~p~ec~i~fic~P~ro~c~e~s~s~l~ns~p~e~c~ti~o~n~R~e~q~u~ir~e~m~e~n~ts 

25 20.4.1.500 NMAC (incorporating 40 CFR §264.15(b)(4)), requires inspections of specific 
26 portions of a facility, rather than the general facility. These include container storage areas and 
27 miscellaneous units. Both are addressed below. 

28 E-1b(1) Container Inspection 

29 Containers are used to manage TAU mixed waste at the WIPP facility. These containers are 
30 described in Permit Part 3. Off-site CH TRU mixed waste that w1ll be managed and stored as 
31 CH TAU mixed waste will arrive .in 55-gallon drums arranged as seven (7)-packs, in Ten Drum 
32 Overpacks (TDOP), in 85-gallon drums arranged as four (4) packs, in 100-gallon drums 
33 arranged as three (3) packs, in standard waste boxes (SWB). e~=-in standard large box 2s 
34 (SLB2s) or shielded containers as (3}-packs . The waste containers will be visually inspected to 
35 ensure that the waste containers are in good condition and that there are no signs that a release 
36 has occurred. This visual inspection shall not include the center drums of 7-packs and waste 
37 containers positioned such that visual observation is precluded due to the arrangement of waste 
38 assemblies on the facility pallets. If CH TAU mixed waste handling operations should stop for 
39 any reason with containers located on the TRUPACT-11 Unloading Dock (TRUDOCK storage 

area of the WHB Unit) or in room 108 while still in the Contact-Handled Packages, primary 
waste container inspections could not be accomplished until the containers of waste are 

42 removed from the shipping containers. 
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As described in Permit Attachment A1, Section A1 -1d(3), o11 -si1e was1e that will be managed 
2 and stored as RH TRU mixed waste will arrive in containers inside Nuclear Regulatory 
3 Commission (NRC)-certified casks designed to provide shielding and facilitate safe handling. 
4 Canisters, will be loaded singly into an RH-TRU 72-B cask. Drums will be loaded into a CNS 10-
5 160B cask. The cask will be visually inspected upon arrival. Because RH TRU mixed waste is 
6 stored in the Parking Area Unit in sealed casks, there are no additional requirements for 
7 engineered secondary containment systems. Following removal of the canisters and drums, the 
8 interior of the cask will be inspected and surveyed for evidence of contamination that may have 
9 occurred during transport. 

10 Off-site waste that will be manaqed and stored as RH TRU mixed waste is handled managed 
11 and stored in the RH Complex of the WHB. The RH Complex includes the following: RH Bay, 
12 the Cask Unloading Room, the Hot Cell, the Transfer Cell, and the Facility Cask Loading Room. 
13 As RH TRU mixed waste is held in canisters within a canister rack the physical inspection of the 
14 drum or canister is not possible. Inspections of RH TRU mixed waste in these areas occurs 
15 remotely via closed-circuit cameras a minimum of once weekly when stored waste is present. 
16 Because RH TRU mixed waste is in sealed casks, there are no additional requirements for 
11 engineered secondary containment systems. However, the floors in the RH Complex (including 
18 the RH Bay, Facility Cask Loading Room and Cask Unloading Room) are coated concrete and 
19 during normal operations (i.e., when waste is present), the floor of the RH Complex is inspected 
20 visually or by using close-circuit cameras on a weekly basis to verify that it is in good condition 
21 and free of visible cracks and gaps. 

22 Inspections of RH TRU mixed waste containers stored in the Hot Cell and Transfer Cell are 
23 conducted using remotely operated cameras. RH TRU mixed waste in the Hot Cell is stored in 
24 either drums or canisters. The containers in the Hot Cell are inspected to ensure that they are in 
25 acceptable condition. RH TRU mixed waste in the Transfer Cell is stored in the RH-TRU 72-B 
26 cask or shielded insert; therefore, inspections in this area focus on the integrity of the cask or 
21 shielded insert. RH TRU mixed waste in the Facility Cask Loading Room is stored in the facility 
28 cask; therefore, inspections in this area focus on the integrity of the facility cask. 

29 Inspections will be conducted in the Parking Area Unit at a frequency not less than once weekly 
30 when waste is present. These inspections are applicable to loaded Contact- Handled and 
31 Remote-Handled Packages. The perimeter fence located at the lateral limit of the Parking Area 
32 Unit, coupled with personnel access restrictions into the WHB Unit, will provide the needed 
33 security. The perimeter fence and the southern border of the WHB shall mark the lateral limit of 
34 the Parking Area Unit. Radiologically controlled areas can be established temporarily with 
35 barricades. More permanent structures can be installed. The western boundary can be 
36 established with temporary barricades since this area is within the perimeter fence. Access to 
37 radiologically controlled areas will only be permitted to personnel who have completed General 
38 Employee Radiological Training (GERT}, a program defined by the Permittees, or escorted by 
39 personnel who have completed GERT. This program ensures that personnel have adequate 
40 knowledge to understand radiological posting they may encounter at the WIPP site. The fence 
41 of the Radiologically Controlled Area, south from the WHB airlocks, was moved to provide more 
42 maneuvering space for the trucks delivering waste. Since TRU mixed waste to be stored in the 
43 Parking Area Unit will be in sealed Contact-Handled or Remote-Handfed Packages, there will be 
44 no additional requirements for engineered secondary containment systems. Inspections of the 
45 Contact-Handled and Remote-Handled Packages stored in the Parking Area Unit shall be 
46 conducted at a frequency no less than once weekly and will focus on the inventory and integrity 
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1 decontamination activities that follow a release or spill and retrieval. Radiation monitoring and 
2 sampling are mandated by DOE Orders and provide an immediate indication of a release or 
3 spill, even when they are not visibly detectable. A release or spill involving hazardous 
4 constituents (except VOCs) will also likely involve a release or spill of radioactivity, based on the 
5 processes that generated the waste and the physical form of the waste. These processes mixed 
6 the hazardous and radioactive components, as described in Table G3-1, to the extent that 
7 detection of the radioactive component can indicate the potential that the hazardous component 
8 is also present. Radiological surveys to indicate the potential for hazardous waste releases will 
9 be performed as specified in the following sections . 

10 G3-4a TAU Mixed Waste Processing 

11 Tables G3-2 and G3-3 specify the various steps in the process of receiving and disposing 
12 containers of CH TRU mixed waste. including RH TRU mixed waste in shielded containers and 
13 RH TAU mixed waste, respectively, where radiological surveys will be performed by the 
14 Permittees. WIPP Procedure WP 12-HP1100 provides the detailed description of methods and 
15 equipment used when performing surface contamination surveys, dose rate surveys, and large 
16 area wipes. 

17 G3-4b TRU Mixed Waste Releases 

18 The RCRA Contingency Plan (Permit Attachment D) specifies actions required by the 
19 Permittees in the event of spills or leaking or punctured containers of CH and RH TAU mixed 

waste. Following completion of decontamination efforts, the Permittees will perform hazardous 
material sampling to confirm the removal of hazardous waste constituents. 

22 G3-4c Decontamination Activities at Closure 

23 The Closure Plan (Permit Attachment G, Section G-1 e(2)) specifies decontamination activities 
24 required by the Permittees at closure. Following completion of decontamination efforts, the 
25 Permittees will perform hazardous material sampling to confirm removal of hazardous waste 
26 constituents. 

27 
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demonstration, and siting studies relevant to the permanent disposal of TRU wastes. Most of 
2 these wastes will be contaminated with hazardous constituents, making them mixed wastes. 

3 The LWA addresses the disposal phase of the WIPP project, the period following closure of the 
4 site, and the removal of the surface facilities. The LWA set aside 10,240 acres (4, 144 hectares) 
5 located in Eddy County, 26 miles (42 kilometers) east of Carlsbad, New Mexico, as the WIPP 
6 site. A 277 -acre ( 112-hectare) portion within the 1 0,240 acres ( 4, 144 hectares) is bounded by a 
-, barbed wire fence. This fenced area contains the surface facilities and the mined salt piles for 
8 the WIPP site. Figure H1-1 is a cutaway illustrating the spatial relationship of the surface 
9 facilities and the underground repository. 

10 Upon receipt of the necessary certifications and permits from the EPA and the New Mexico 
11 Environment Department, the Permittees will begin disposal of contact-handled (CH) and 
12 remote-handled (RH) TRU and TRU mixed waste in the WIPP. This waste emplacement and 
13 disposal phase will continue until the regulated capacity of the repository of 6,200,000 cubic feet 
14 (175,588 cubic meters) of TRU and TRU mixed waste has been reached, and as long as the 
15 Permittees comply with the requirements of the Permit. For the purposes of this Permit 
16 Attachment, this time period is assumed to be 25 years. The waste will be shipped from DOE 
17 facilities across the country in specially designed transportation containers certified by the 
18 Nuclear Regulatory Commission. The transportation routes from these facilities to the WIPP 
19 have been predetermined. The CH TRU mixed waste will be packaged in 55-gallon (208-liter), 
20 85-gallon (322-liter), 1 00-gallon (379-liter) steel drums, standard waste boxes (SWBs), ten drum 
21 overpacks (TOOPs), and/or standard large box 2s (SLB2s). An SWB is a steel container having 
22 a free volume of 66.3 cubic feet (1.88 cubic meters). Figure H1-2 shows the general 
23 arrangement of a seven-pack of drums and an SWB as received in a Contact-Handled 
24 Package. RH TRU mixed waste inside a Remote-Handled Package is contained in one or more 
25 of the allowable containers described in Permit Attachment A 1. Some RH TRU mixed wast~ 
26 may arrive 111 shielded containers as described in Permit Attachment A 1. 

27 Upon receipt and inspection of the waste containers in the waste handling building, the 
28 containers will be moved into the repository 2,150 feet {655 meters) below the surface. The 
29 containers will then be transported to a disposal room. (See Figure H1-1 for room and panel 
30 arrangement.) The initial seven disposal rooms are in Panel 1. Panel 1 is the first of eight panels 
31 planned to be excavated. Special supports and ground control corrective actions have been 
32 implemented in Panel1 to ensure its stability. Upon filling an entire panel, that panel will be 
33 closed to isolate it from the rest of the repository and the ventilation system. During the period of 
34 time it takes to fill a given panel, an additional panel will be excavated. Sequential excavation of 
35 Panels 2 through 8 will ensure that these individual panels remain stable during the entire time a 
36 panel is being filled with waste. Ground control maintenance and evaluation with appropriate 
37 corrective action will be required to ensure that Panels 9 and 10 (ventilation and access drifts in 
38 the repository) remain stable. 

39 Decontamination of the WIPP facility will commence with a detailed radiation survey of the 
40 entire site. Contaminated areas and equipment will be evaluated and decontaminated in 
41 accordance with applicable requirements. Where decontamination efforts identify areas that 
42 meet clean closure standards for permitted container storage units and are below radiological 
43 release criteria, routine dismantling and salvaging practices will determine the disposition of the 
44 material or equipment involved. Material and equipment that do not meet these standards and 
45 criteria will be emplaced in the access entries (Panels 9 and/or 1 0). Upon completion of 
46 emplacement of the contaminated facility material, the entries will be closed and the repository 
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3.1. DESIGNATED CONTAINER STORAGE UNITS 

This Part authorizes the storage and management oftransuranic (TRU) mixed waste containers in 
the Waste Handling Building and Parking Area Container Storage Units described below. Specific 
facility and process information for the storage and management of TRU mixed waste in these 
Container Storage Units is incorporated in Permit Attachment AI (Container Storage). 

3 .1.1. Waste Handling Building Container Storage Unit 

The Waste Handling Building Container Storage Unit (WHBUnit) is located in the Waste 
Handling Building (WHB) at the WIPP facility. The WHB Unit consists of the WHB 
contact-handled (CH) Bay and the remote-handled (RH) Complex. The areas and storage 
capacities for the WHB unit are defined in Table 3 .1.1. 

The Permittees may store and manage TRU mixed waste in the WHB Unit, provided the 
Permittees comply with the following conditions: 

3.1.1.1. 

3.1.1.2. 

3.1.1.3. 

Storage Containers 

The Permittees shall store TRU mixed waste in containers specified in 
Permit Section 3.3.1. 

Storage Locations and Quantities 

The Permittees may store TRU mixed waste containers in the locations in 
the WHB Unit, as specified in Table 3 .1.1 below and depicted in Permit 
Attachment AI, Figures Al-l and Al-17a, b, and c. The Permittees may 
store quantities ofTRU mixed waste containers in these locations not to 
exceed the maximum capacities specified in Table 1.Ll below. 

Use of CH Bay Surge Storage 

The Permittees may use the CH Bay Surge Storage Area in Table 3.1.1 
below only as specified in Permit Attachment Al, Section Al-lc(1). 

3.1.1.4. Notification ofCH Bay Surge Storage Use 

The Permittees shall notify the Secretary in writing upon using the CH 
Bay Surge Storage Area and provide justification for its use. The 
Permittees shall post a link to the notice of CH Bay Surge Storage Area 
use on the WIPP Home Page, and inform those on the e-mail notification 
list as specified in Permit Section 1.11. The Permittees shall submit a 
report to the Secretary by October 27 of each year summarizing CH Bay 
Surge Storage Area usage. 
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Description 

CH Bay Storage 
Area 

CH Bay Surge 
Storage Area 

Derived Waste 
Storage Area 

Total for CH 
Waste 

RHBay 

Cask Unloading 
Room 

Hot Cell 

Transfer Cell 

Facility Cask 
Loading Room 

Total for RH 
Waste 

Facility Total 

Table 3.1.1 - WHB Unit 

Area Maximum Container Equivalent 
Capacity 

32,307ft2 4,800 ft3 13 loaded facility 
(3,001 m2

) (135.9 m3
) pallets and 4 CH 

Packages at the 
TRUDOCKS 

included in CH Bay 1 600 ft3 

' 
5 loaded facility 

Storage Area (45.3 m3
) pallets 

included in CH Bay 66.3 ft3 1 Standard Waste Box 
Storage Area (1.88 m3

) 

32,307 ft2 6,466.3 fe 
(3,001 m2

) 183.1 m3 

12,552 ft2 156 ft3 2 loaded casks and 1 
(1,166 m2

) (4.4 m3
) drum of derived waste 

382 ft2 74 ft3 1 loaded cask 
(36m2

) (2.1 m3
) 

1,841 ft2 94.9 ft3 12 drums and 1 drum 
(171m2

) (2.7 m3
) of derived waste 

1,003 ft2 31.4 ft3 1 canister 
(93m2

) (0.89 m3
) 

1,625 ft2 31.4 ft3 1 canister 
(151m2

) (0.89m3
) 

17,403 fe 387.7 fe 
(1,617 m2

) (11.0 m3
) 

49,710 ft2 6,854 fe 
(4,618 m2

) (194.1 m3
) 

3 .1.1.5. Storage on Pallets 

The Permittees shall store TRU mixed waste containers unloaded from 
the Contact-Handled Packages (TRUPACT-11, HalfPACT, or 
TRUPACT III shipping containers) on pallets in the WHB Unit, as 
described in Permit Attachment A1, Section A1-1c(l). 

3.1.1.6. Storage ofDerived Waste 

The Permittees shall store containers ofTRU mixed derived waste only in 
the Derived Waste Storage Area, the RH Bay, and the RH Hot Cell. The 
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Permittees shall store the derived waste containers on a pallet that 
provides secondary containment and elevates the containers at least 6 
inches above the floor to protect them from contaet with accumulated 
liquid. 

CH TRU Mixed Waste Storage Time Limit 

The Permittees shall not store a CH TRU mixed waste container in the 
WHB Unit for more than 60 calendar days, with the exception of the 
Derived Waste Storage Area, where derived waste may be accumulated 
and stored until the container is full. 

3.1.1.8. Minimum Aisle Space 

3.1.1.9. 

The Permittees shall maintain a minimum aisle space of 44 inches (1.1 m) 
between facility pallets in the CH Bay of the WHB Unit. The Permittees 
shall maintain adequate aisle space of 44 inches (1 .1 m) between loaded 
casks in the RH Bay of the WHB Unit. For other locations within the RH 
Complex, sufficient aisle space will be maintained to assure that 
emergency equipment can be accessed or moved to the necessary 
locations. 

Storage ofRH TRU Mixed Waste Containers 

The Permittees sh.all store RH TRU mixed waste in casks, canisters, or 
drums in the RH Complex as described in Permit Attachment A1, Section 
A1-1c(l). 

3.1.1.10. RH TRU Mixed Waste Storage Time Limit 

The Permittees shall not store a RH TRU mixed waste container in the 
RH Complex for more than 60 calendar days, with the following 
exceptions: 

1. Derived Waste Storage Areas, where derived waste may be 
accumulated and stored until the container is full; and 

n. Hot Cell, where 55-gallon drums may be stored for no more than 
25 of the 60 calendar days. 

3 .1.1.11. Hot Cell RH TRU Mixed Waste Processing Capacity 

The processing capacity of the Hot Cell is limited to 13,773 fe (390m3
) 

of RH TRU mixed waste. 
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3 .1.2. Parking Area Container Storage Unit 

The Parking Area Container Storage Unit (Parking Area Unit) is an asphalt and concrete 
surface extending from nor):h of the rail sidings to the WHB, within the Controlled Area. 
The Parking Area Unit shall be enclosed by chain link fence. The Parking Area Unit shall 
comprise a surface area of no more than 137,050 ft2 (12,730 m2

), as depicted in Permit 
Attachment A1, Figure A1-2. 

The Permittees may store and manage TRU mixed waste in the Parking Area Unit, provided 
the Permittees comply with the following conditions: 

3.1.2.1. 

3.1.2.2. 

3.1.2.3. 

Storage Containers 

The Permittees shall store TRU mixed waste in containers specified in 
Permit Section 3.3 .1 . These TRU mixed waste containers shall be stored 
within the sealed Contact-Handled or Remote-Handled Packages 
described in Permit Attachment A1. 

Storage Locations and Quantities 

The Permittees shall store TRU mixed waste containers 1n any location 
within the Parking Area Unit, as specified in Table 3 .1.2 below. The 
Permittees may store quantities ofTRU mixed waste containers within 
sealed Contact-Handled or Remote-Handled Packages in these locations 
not to exceed the maximum capacities specified in Table 3 .1.2 below. 

Use of Parking Area Surge Storage 

The Permittees may use the Parking Area Surge Storage in Table 3 .1.2 
below only when the maximum capacity in the Parking Area is reached 
and as specified in Permit Attachment A1, Section A1-1c(2). 

3.1.2.4. Notification of Parking Area Surge Storage Use 

The Permittees shall notify the Secretary in writing upon using the 
Parking Area Surge Storage and provide justification for its use. The 
Permittees shall post a link to the notice of Parking Area Surge Storage 
use on the WIPP Home Page, and inform those on the e-mail notification 
list as specified in Permit Section 1.11. The Permittees shall submit a 
report to the Secretary by October 27 of each year summarizing Parking 
Area Surge Storage usage. 
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Table 3.1.2- Parking Area Unit 

Area Maximum Container Equivalent 
Capacity 

137,050 ft2 6,734 ft3 40 Contact-Haridled Packages 
(12,730 m2

) (191 m3
) containing waste and 8 Remote-

Handled Packages containing 
waste. The total number of 
Contact-Haridled Packages 
containing waste in the Parking 
Area Unit carmot exceed 50. 

Included in 2,129 ft3 12 Contact-Haridled Packages arid 
Parking Area (60m3

) 4 Remote-Haridled Packages. The 
total number of Contact-Haridled 
Packages containing waste in the 
Parking Area Unit cannot exceed 
50. 

3.1.2.5. Prohibition on Opening Shipping Containers 

The Permittees shall keep the Contact-Haridled or Remote-Haridled 
Packages sealed at all times while in the Parking Area Unit. 

3.1.2.6. Storage Time Limit 

The Permittees shall not store sealed Contact-Handled or Remote
Haridled Packages in the Parking Area Unit for more thari 59 days after 
the date the Inner Containment Vessel (ICV) of the Package was sealed 
at the generator site. Prior to storing a sealed Package, the Permittees 
shall verify that the ICV Closure Date for each Package is recorded in the 
WIPP Waste Information System (WWIS) database described in Permit 
Attachment C (Waste Arlalysis Plan). 

3.1.2.7. Minimum Aisle Space 

The Permittees shall maintain a minimum spacing of 4 ft (1 .2 m) between 
loaded Contact-Haridled or Remote-Haridled Packages. 

3 .2. PERMITTED AND PROHIBITED WASTE IDENTIFICATION 

3.2.1. Permitted Waste 

The Permittees may store arid manage TRU mixed waste in the WHB Unit arid Parking Area 
Unit, provided the Permittees comply with the following conditions: 
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3.2.1.1. Waste Analysis Plan 

The TRU mixed waste shall be characterized to comply with the waste 
analysis plan specified in Permit Section 2.3 .1. 

3.2.1.2. TSDF Waste Acceptance Criteria 

The TRU mixed waste shall comply with the treatment, storage, and 
disposal facility (TSDF) waste acceptance criteria specified in Permit 
Section 2.3 .3. 

3.2.1.3. Hazardous Waste Numbers 

The TRU mixed waste shall contain only hazardous waste numbers 
specified in Permit Section 2.3.4. 

3.2.2. Prohibited Waste 

The Permittees shall not store or manage any TRU mixed waste that fails to comply with 
Permit Section 3.2.1. 

3.3. CONDITION OF CONTAINERS 

If a container holding TRU mixed waste is not in good condition (e.g., severe rusting, apparent 
structural defects) or if it begins to leak, the Permittees shall manage the TRU mixed waste 
containers specified in Permit Section 3 .3 .1 as specified in Permit Attachment A 1 and in 
compliance with 20.4.1.500 NMAC (incorporating 40 CFR §264.171). 

3.3.1. Acceptable Storage Containers 

The Permittees shall use containers that comply with the requirements for U.S. Department 
of Transportation shipping container regulations ( 49 CFR § 173 - Shippers - General 
Requirements for Shipment and Packaging, and 49 CFR § 178 - Specifications for 
Packaging) for storage ofTRU mixed waste at WIPP. The Permittees are prohibited from 
storing TRU mixed waste in any container not specified in Permit Attachment AI , Section 
Al -l b, as set forth below: 

3.3.1.1. 

3.3.1.2. 

Standard 55-gallon (208-liter) Drum 

Each standard 55-gallon drum has a gross internal volume of7.4 ft3 (0.21 
m\ 

Standard Waste Box (SWB) 

Each SWB has a gross internal volume of 66.3 ft3 (1.88 m\ 
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3.3.1.3. 

3.3.1.4. 

3.3.1.5. 

3.3.1.6. 

3.3.1.7. 

3.3.1.8. 

Ten-drum Overpack (TDOP) 
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Each TDOP has a gross internal volume of 160 fe (4.5 m\ TDOPs may 
be used to contain up to ten standard 55-gallon drums or one SWB. 
TDOPs may be direct loaded or used to overpack drums or SWBs 
containing CH TRU mixed waste. 

85-gallon (322-liter) Drum 

Each 85-gallon drum has a gross internal volume of up to 11.4 fe (0.32 
m\ 85-gallon drums may be direct loaded or used for overpacking 55-
gallons drums containing CH TRU mixed waste and for collecting and 
storing derived waste. 

100-gallon (379-liter) Drum 

Each 100-gallon drum has a gross internal volume of 13.4 fe (0.38m3
). 

1 00-gallon drums may be direct loaded with CH TRU mixed waste. 

RH TRU Canister 

Each RH TRU canister has a gross internal volume of 31.4 fe (0.89 m\ 
RH TRU canisters contain RH TRU mixed waste packaged in small 
containers (e.g., 55-gallon drums) or waste loaded directly into the 
canister. 

Standard Large Box 2 (SLB2) 

Each SLB2 has a gross internal volume of261 :ft3 (7.39 m3
) . SLB2s may 

be direct loaded with CH TRU mixed waste. 

Shielded Container* 

Each shielded container contains a 30-gallon inner container with a gross 
internal volume of 4.0 :ft3 (0.11m3

). Shielded containers contain RH TRU 
mixed waste, but shielding will allow it to be managed and stored as CH 
TRU mixed waste. For the purpose of this Permit, shielded containers 
will be managed, stored, and disposed as CH TRU mixed waste. 
Shielded containers may be overpacked into standard waste box or ten 
drum overpack. 

* "Shielded Container" refers to the container depicted in Figure A 1-3 7. 

3.3.2. Derived Waste Containers 

The Permittees shall use standard 55-gallon drums, SWBs, or 85-gallon drums to collect, 
store, and dispose of derived waste. 
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3.4. COMPATIBILITY OF WASTE WITH CONTAINERS 

The Permittees shall use containers made of or lined with materials which will not react with, and 
are otherwise compatible with, the TRU mixed waste to be stored, so that the ability of the container 
to contain the waste is not impaired, as required by 20.4.1.500 NMAC (incorporating 40 CFR 
§264.172). 

3.5. MANAGEMENT OF CONTAINERS 

The Permittees shall manage all containers as specified in Permit Attachment Al and shall keep all 
containers closed during storage, except when it is necessary to add waste to derived waste 
containers. The Permittees shall not open, handle, or store containers in a marmer which may 
rupture the container or cause it to leak, as required by 20.4.1.500 NMAC (incorporating 40 CFR 
§264.173). 

3 .6. CONTAINMENT SYSTEMS 

The Permittees shall maintain the secondary containment systems for all containers managed in the 
WHB Unit and Parking Area Unit as specified in Permit Attachment Al, Section Al-lf, and as 
required by 20.4.1.500 NMAC (incorporating 40 CFR §264.175). 

3.7. INSPECTION SCHEDULES AND PROCEDURES 

The Permittees shall inspect the WHB Unit and Parking Area Unit TRU mixed waste container 
storage and management areas at least weekly, in accordance with Permit Attachment E (Inspection 
Schedule, Process and Forms), Tables E-1 and E-1a, and Permit Attachment AI , Section AI-le, to 
detect leaking containers and deterioration of containers and the containment system caused by 
corrosion and other factors , as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.174). 

3.7.1. Inspection of 55-Gallon Drum Seven-Packs 

The Permittees shall not be required to inspect the center drum of a 55-gallon seven-pack 
assembly, as depicted in Permit Attachment A2 (Geologic Repository), Figure A2-6. 

3.7.2. Inspection of Sealed Contact-Handled or Remote-Handled Packages 

The Permittees shall not be required to inspect the contents of sealed Contact-Handled or 
Remote-Handled Packages stored in compliance with Permit Section 3 .1.2 and Permit 
Attachment A1 , Section A1-le(2). The Permittees shall attach a clearly legible sign to each 
Contact-Handled and Remote-Handled Package indicating whether the Contact-Handled or 
Remote-Handled Package contains TRU mixed waste. 

3.8. RECORDKEEPING 

The Permittees shall place the results of waste analyses in the operating record as specified in 
Permit Section 2.14 and Permit Attachment C. 
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Permit Attachment Al (as modified from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application, "Container Storage" - Appendix Ml). 

Permit Attachment A2 (as modified from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application, "Geologic Repository" - Appendix M2). 

Permit Attachment C (as modified from WIPP Hazardous Waste Facility Permit Amended Renewal 
Application, "Waste Analysis Plan"- Chapter C). 

Permit Attachment E (as modified from WIPP Hazardous Waste Facility Permit Amended Renewal 
Application, "Inspection Schedule, Process and Forms"- Chapter D). 
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PART 3- CONTAINER STORAGE 

3.1. DESIGNATED CONTAINER STORAGE UNITS 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 
~November 1, 2012 

This Part authorizes the storage and management of transuranic (TRU) mixed waste containers in 
the Waste Handling Building and Parking Area Container Storage Units described below. Specific 
facility and process information for the storage and management of TRU mixed waste in these 
Container Storage Units is incorporated in Permit Attachment AI (Container Storage). 

3.1.1. Waste Handling Building Container Storage Unit 

The Waste Handling Building Container Storage Unit (WHB Unit) is located in the Waste 
Handling Building (WHB) at the WIPP facility. The WHB Unit consists of the WHB 
contact-handled (CH) Bay and the remote-handled (RH) Complex. The areas and storage 
capacities for the WHB unit are defined in Table 3 .1.1. 

The Permittees may store and manage TRU mixed waste in the WHB Unit, provided the 
Permittees comply with the following conditions: 

3 .1.1.1. Storage Containers 

The Permittees shall store TRU mixed waste in containers specified in 
Permit Section 3.3.1. 

3.1.1.2. Storage Locations and Quantities 

The Permittees may store TRU mixed waste containers in the locations in 
the WHB Unit, as specified in Table 3.1.1 below and depicted in Permit 
Attachment AI, Figures Al-l and Al-17a, b, and c. The Permittees may 
store quantities of TR U mixed waste containers in these locations not to 
exceed the maximum capacities specified in Table 3 .1.1 below. 

3.1.1.3. Use of CH Bay Surge Storage 

The Permittees may use the CH Bay Surge Storage Area in Table 3.1 .1 
below only as specified in Permit Attachment Al, Section Al-lc(l) . 

3.1.1.4. Notification of CH Bay Surge Storage Use 

The Permittees shall notify the Secretary in writing upon using the CH 
Bay Surge Storage Area and provide justification for its use. The 
Permittees shall post a link to the notice of CH Bay Surge Storage Area 
use on the WIPP Home Page, and inform those on the e-mail notification 
list as specified in Permit Section 1.11. The Permittees shall submit a 
report to the Secretary by October 27 of each year summarizing CH Bay 
Surge Storage Area usage. 
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Description 

CH Bay Storage 
Area 

CH Bay Surge 
Storage Area 

Derived Waste 
Storage Area 

Total for CH 
Waste 

RHBay 

Cask Unloading 
Room 

Hot Cell 

Transfer Cell 

Facility Cask 
Loading Room 

Total for RH 
Waste 

Facility Total 

Table 3.1.1 - WHB Unit 

Area Maximum Container Equivalent 
Capacity 

32,307ft2 4,8oo fe 13 loaded facility 
(3,001 m2

) (135.9 m3
) pallets and 4 CH 

Packages at the 
TRUDOCKS 

included in CH Bay 1,600 ft3 5 loaded facility 
Storage Area (45.3 m3

) pallets 

included in CH Bay 66.3 fe I Standard Waste Box 
Storage Area (1.88 m3

) 

32,307 fe 6,466.3 ft3 

(3,001 m2
) 183.1 m3 

12,552 ft2 156 fe 2 loaded casks and 1 
(1,166 m2

) (4.4 m3
) drum of derived waste 

382 ft2 74 ft3 1 loaded cask 
(36m2

) (2.1 m3
) 

1,841 ft2 94.9 ft3 12 drums and 1 drum 
(171 m2

) (2.7 m3
) of derived waste 

1,oo3 fe 31.4 fe 1 canister 
(93m2

) (0.89 m3
) 

1,625 ft2 31.4 ft3 1 canister 
(151 m2

) (0.89 m3
) 

17,403 ft2 387.7 ft3 

(1,617 m2
) (11.0 m3

) 

49,710 ft2 6,854 ft3 

(4,618 m2
) (194.1 m3

) 

3.1.1.5. Storage on Pallets 

The Permittees shall store TR U mixed waste containers unloaded from 
the Contact-Handled Packages (TRUPACT-II, HalfPACT, or 
TRUPACT III shipping containers) on pallets in the WHB Unit, as 
described in Permit Attachment A1, Section Al-1 c(l). 

3.1.1.6. Storage of Derived Waste 

The Permittees shall store containers of TRU mixed derived waste only in 
the Derived Waste Storage Area, the RH Bay, and the RH Hot Cell. The 
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3.1.1.7. 

3.1.1.8. 

3.1.1.9. 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 
~November I, 201 2 

Permittees shall store the derived waste containers on a pallet that 
provides secondary containment and elevates the containers at least 6 
inches above the floor to protect them from contact with accumulated 
liquid. 

CH TRU Mixed Waste Storage Time Limit 

The Permittees shall not store a CH TRU mixed waste container in the 
WHB Unit for more than 60 calendar days, with the exception of the 
Derived Waste Storage Area, where derived waste may be accumulated 
and stored until the container is full. 

Minimum Aisle Space 

The Permittees shall maintain a minimum aisle space of 44 inches ( 1.1 m) 
between facility pallets in the CH Bay of the WHB Unit. The Permittees 
shall maintain adequate aisle space of 44 inches ( 1.1 m) between loaded 
casks in the RH Bay of the WHB Unit. For other locations within the RH 
Complex, sufficient aisle space will be maintained to assure that 
emergency equipment can be accessed or moved to the necessary 
locations. 

Storage of RH TRU Mixed Waste Containers 

The Permittees shall store RH TRU mixed waste in casks, canisters, or 
drums in the RH Complex as described in Permit Attachment Al, Section 
Al-lc(l). 

3.1.1.10. RH TRU Mixed Waste Storage Time Limit 

The Permittees shall not store a RH TRU mixed waste container in the 
RH Complex for more than 60 calendar days, with the following 
exceptions: 

1. Derived Waste Storage Areas, where derived waste may be 
accumulated and stored until the container is full ; and 

11. Hot Cell , where 55-gallon drums may be stored for no more than 
25 of the 60 calendar days. 

3.1.1.11 . Hot Cell RH TRU Mixed Waste Processing Capacity 

The processing capacity of the Hot Cell is limited to 13,773 ft3 (390m3
) 

ofRH TRU mixed waste. 
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3.1.2. Parking Area Container Storage Unit 

The Parking Area Container Storage Unit (Parking Area Unit) is an asphalt and concrete 
surface extending from north of the rail sidings to the WHB, within the Controlled Area. 
The Parking Area Unit shall be enclosed by chain link fence. The Parking Area Unit shall 
comprise a surface area of no more than 137,050 ft2 (12,730 m2

), as depicted in Permit 
Attachment AI, Figure AI-2. 

The Permittees may store and manage TRU mixed waste in the Parking Area Unit, provided 
the Permittees comply with the following conditions: 

3.1.2.1. 

3.1.2.2. 

3.1.2.3. 

3.1.2.4. 

Storage Containers 

The Permittees shall store TRU mixed waste in containers specified in 
Permit Section 3.3.I. These TRU mixed waste containers shall be stored 
within the sealed Contact-Handled or Remote-Handled Packages 
described in Permit Attachment AI . 

Storage Locations and Quantities 

The Permittees shall store TRU mixed waste containers in any location 
within the Parking Area Unit, as specified in Table 3.1.2 below. The 
Permittees may store quantities of TR U mixed waste containers within 
sealed Contact-Handled or Remote-Handled Packages in these locations 
not to exceed the maximum capacities specified in Table 3.1.2 below. 

Use of Parking Area Surge Storage 

The Permittees may use the Parking Area Surge Storage in Table 3.1.2 
below only when the maximum capacity in the Parking Area is reached 
and as specified in Permit Attachment AI, Section AI-Ic(2). 

Notification of Parking Area Surge Storage Use 

The Permittees shall notify the Secretary in writing upon using the 
Parking Area Surge Storage and provide justification for its use. The 
Permittees shall post a link to the notice of Parking Area Surge Storage 
use on the WIPP Home Page, and inform those on the e-mail notification 
list as specified in Permit Section l .II. The Permittees shall submit a 
report to the Secretary by October 27 of each year summarizing Parking 
Area Surge Storage usage. 
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Description 

Parking Area 

Parking Area 
Surge Storage 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 
May-&No\·ember I, 2012 

Table 3.1.2 - Parking Area Unit 

Area Maximum Container Equivalent 
Capacity 

137,050 ft2 6,734 ft3 40 Contact-Handled Packages 
(12,730 m2

) (191 m3
) containing waste and 8 Remote-

Handled Packages containing 
waste. The total number of 
Contact-Handled Packages 
containing waste in the Parking 
Area Unit cannot exceed 50. 

Included in 2,129 ft3 12 Contact-Handled Packages and 
Parking Area (60m3

) 4 Remote-Handled Packages. The 
total number of Contact-Handled 
Packages containing waste in the 
Parking Area Unit cannot exceed 
50. 

3.1.2.5. Prohibition on Opening Shipping Containers 

The Permittees shall keep the Contact-Handled or Remote-Handled 
Packages sealed at all times while in the Parking Area Unit. 

3.1.2.6. Storage Time Limit 

The Permittees shall not store sealed Contact-Handled or Remote
Handled Packages in the Parking Area Unit for more than 59 days after 
the date the Inner Containment Vessel (ICV) of the Package was sealed 
at the generator site. Prior to stating a sealed Package, the Permittees 
shall verify that the ICV Closure Date for each Package is recorded in the 
WIPP Waste Information System (WWIS) database described in Permit 
Attachment C (Waste Analysis Plan). 

3.1.2.7. Minimum Aisle Space 

The Permittees shall maintain a minimum spacing of 4 ft (1.2 m) between 
loaded Contact-Handled or Remote-Handled Packages. 

3.2. PERMITTED AND PROHIBITED WASTE IDENTIFICATION 

3.2.1. Permitted Waste 

The Permittees may store and manage TRU mixed waste in the WHB Unit and Parking Area 
Unit, provided the Permittees comply with the following conditions : 
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3 .2.1 .1. Waste Analysis Plan 

The TRU mixed waste shall be characterized to comply with the waste 
analysis plan specified in Permit Section 2.3.1. 

3.2.1.2. TSDF Waste Acceptance Criteria 

The TRU mixed waste shall comply with the treatment, storage, and 
disposal facility (TSDF) waste acceptance criteria specified in Permit 
Section 2.3.3. 

3.2.1.3. Hazardous Waste Numbers 

The TRU mixed waste shall contain only hazardous waste numbers 
specified in Permit Section 2.3.4. 

3.2.2. Prohibited Waste 

The Permittees shall not store or manage any TRU mixed waste that fails to comply with 
Permit Section 3.2.1. 

3.3. CONDITION OF CONTAINERS 

If a container holding TRU mixed waste is not in good condition (e.g., severe rusting, apparent 
structural defects) or if it begins to leak, the Permittees shall manage the TRU mixed waste 
containers specified in Permit Section 3.3.1 as specified in Permit Attachment A1 and in 
compliance with 20.4.1.500 NMAC (incorporating 40 CFR § 264.171 ). 

3.3.1. Acceptable Storage Containers 

The Permittees shall use containers that comply with the requirements for U.S. Department 
of Transportation shipping container regulations ( 49 CFR § 173 - Shippers - General 
Requirements for Shipment and Packaging, and 49 CFR § 178 - Specifications for 
Packaging) for storage of TRU mixed waste at WIPP. The Permittees are prohibited from 
storing TRU mixed waste in any container not specified in Permit Attachment Al, Section 
Al-lb, as set forth below: 

3.3.1.1. Standard 55-gallon (208-liter) Drum 

Each standard 55-gallon drum has a gross internal volume of 7.4 fr3 (0.21 
m3). 

3.3 .1.2. Standard Waste Box CSWB) 

Each SWB has a gross internal volume of 66.3 fr3 (1.88 m3
) . 
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3.3.1.3. Ten-drum Overpack CTDOP) 

Each TDOP has a gross internal volume of 160 ft3 (4.5 m\ TDOPs may 
be used to contain up to ten standard 55-gallon drums or one SWB. 
TDOPs may be direct loaded or used to overpack drums or SWBs 
containing CH TRU mixed waste. 

3.3.1.4. 85-gallon (322-liter) Drum 

3.3.1.5 . 

Each 85-gallon drum has a gross internal volume of up to 11.4 ft3 (0.32 
m\ 85-gallon drums may be direct loaded or used for overpacking 55-
gallons drums containing CH TR U mixed waste and for collecting and 
storing derived waste. 

100-gallon (379-liter) Drum 

Each 100-gallon drum has a gross internal volume of 13.4 ft3 (0.38m\ 
100-gallon drums may be direct loaded with CH TRU mixed waste. 

3.3.1.6. RH TRU Canister 

Each RH TRU canister has a gross internal volume of 31.4 fe (0.89 m\ 
RH TRU canisters contain RH TRU mixed waste packaged in small 
containers (e.g., 55-gallon drums) or waste loaded directly into the 
canister. 

3.3.1.7. Standard Large Box 2 (SLB2) 

Each SLB2 has a gross internal volume of 261 ft3 (7.39 m3
). SLB2s may 

be direct loaded with CH TRU mixed waste. 

3.3.1.8. Shielded Container* 

Each shielded container contains a 30-gallon inner container with a gross 
internal volume of 4.0 ft' (0.11 m \ Shielded containers contain RH TRU 
mixed waste, but shielding will allow it to be managed and stored as CH 
TR U mixed waste. For the purpose of this Permit, shielded containers 
will be managed, stored, and disposed as CH TRU mixed waste. 
Shielded containers may be overpacked into standard waste box or ten 
drum overpack. 

*"Shielded Container" refers to the container depicted in Figure A 1-37. 

3.3.2. Derived Waste Containers 

The Permittees shall use standard 55-gallon drums, SWBs, or 85-gallon drums to collect, 
store, and dispose of derived waste. 
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3.4. COMPATIBILITY OF WASTE WITH CONTAINERS 

The Permittees shall use containers made of or lined with materials which will not react with, and 
are othetwise compatible with, the TRU mixed waste to be stored, so that the ability of the container 
to contain the waste is not impaired, as required by 20.4.1 .500 NMAC (incorporating 40 CPR 
§264.172). 

3.5. MANAGEMENT OF CONTAINERS 

The Permittees shall manage all containers as specified in Permit Attachment A1 and shall keep all 
containers closed during storage, except when it is necessary to add waste to derived waste 
containers. The Permittees shall not open, handle, or store containers in a manner which may 
rupture the container or cause it to leak, as required by 20.4.1 .500 NMAC (incorporating 40 CPR 
§264.173). 

3.6. CONTAINMENT SYSTEMS 

The Permittees shall maintain the secondary containment systems for all containers managed in the 
WHB Unit and Parking Area Unit as specified in Permit Attachment A1, Section A1-lf, and as 
required by 20.4.1.500 NMAC (incorporating 40 CPR §264.175). 

3.7. INSPECTION SCHEDULES AND PROCEDURES 

The Permittees shall inspect the WHB Unit and Parking Area Unit TRU mixed waste container 
storage and management areas at least weekly, in accordance with Permit Attachment E (Inspection 
Schedule, Process and Forms), Tables E-1 and E-1 a, and Permit Attachment A1, Section A1-le, to 
detect leaking containers and deterioration of containers and the containment system caused by 
corrosion and other factors, as required by 20.4.1.500 NMAC (incorporating 40 CPR §264.174). 

3.7 .1. Inspection of 55-Gallon Drum Seven-Packs 

The Permittees shall not be required to inspect the center drum of a 55-gallon seven-pack 
assembly, as depicted in Permit Attachment A2 (Geologic Repository) , Figure A2-6. 

3.7.2. Inspection of Sealed Contact-Handled or Remote-Handled Packages 

The Permittees shall not be required to inspect the contents of sealed Contact-Handled or 
Remote-Handled Packages stored in compliance with Permit Section 3.1.2 and Permit · 
Attachment AI, Section Al-le(2). The Permittees shall attach a clearly legible sign to each 
Contact-Handled and Remote-Handled Package indicating whether the Contact-Handled or 
Remote-Handled Package contains TRU mixed waste. 

3.8. RECORDKEEPING 

The Permittees shall place the results of waste analyses in the operating record as specified in 
Permit Section 2.14 and Permit Attachment C. 
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PERMIT ATTACHMENTS 
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Permit Attachment AI (as modified from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application, "Container Storage"- Appendix Ml). 

Permit Attachment A2 (as modified from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application, "Geologic Repository" - Appendix M2). 

Permit Attachment C (as modified from WIPP Hazardous Waste Facility Permit Amended Renewal 
Application, "Waste Analysis Plan"- Chapter C). 

Permit Attachment E (as modified from WIPP Hazardous Waste Facility Permit Amended Renewal 
Application, "Inspection Schedule, Process and Forms" - Chapter D). 
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PART 4 - GEOLOGIC REPOSITORY DISPOSAL 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November I, 2012 

4.1. DESIGNATED DISPOSAL UNITS 

This Part authorizes the management arid disposal of contact-handled (CH) and remote-handled 
(RH) transuranic (TRU) mixed waste containers in the Underground Hazardous Waste Disposal 
Units (Underground HWDUs) identified herein. Specific facility and process information for the 
management and disposal of CHand RH TRU mixed waste in the Underground HWDUs is 
incorporated in Permit Attachment A2 (Geologic Repository). 

4.1.1. Underground Hazardous Waste Disposal Units 

The Underground HWDUs are located at the WIPP facility approximately 2150 feet (665 
meters) below the ground surface within the Salado formation. An Underground HWDtJ is a 
single excavated panel, consisting of seven rooms and two access drifts, designated for 
disposal of TRU mixed waste containers. 

The Permittees may dispose TRU mixed waste in the Underground HWDUs, provided the 
Permittees comply with the following conditions: 

4.1.1.1. 

4.1.1.2. 

Disposal Containers 

The Permittees shall dispose TRU mixed waste in containers specified in 
Permit Section 4.3.1. 

Disposal Locations and Quantities 

The Permittees shall dispose TRU mixed waste containers in eight 
Underground HWDUs, as specified in Table 4.1.1 below and depicted in 
Permit Attachment A2, Figure A2-1. The Permittees may dispose 
quantities of TRU mixed waste containers in these locations not to exceed 
the maximum capacities specified in Table 4.1.1 below. The Permittees 
may increase these capacities subject to the following conditions: 

1. The Permittees may submit a Class 1 perinit modification 
requiring prior approval of the Secretary in accordance with 
20.4.1.900 NMAC (incorporating 4Q CFR §270.42(a)) to increase 
the CH TRU mixed waste capacity by 35,300 ft3 (1,000 m3

) or 
less, and the RH TRU mixed waste capacities in Panels 5 and 6 to 
a maximum of 22,950 ft3 

( 650 m3
). 

At least 15 calendar days before submittal to NMED, the 
Permittees shall post a link to the Class 1 permit modification on 
the WIPP Home Page and inform those on the e-mail notification 
list. 
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Description1 

Panel 1 

Panel2 

Panel3 

Pane14 

Panel 5 

Panel6 

Panel 7 

Panel 8 

Total 

n. Notwithstanding Permit Section 4.1.1.2.i, any Underground 
HWDU CH TRU waste capacity may be increased by up to 25 
percent of the total maximum capacity in Table 4.1.1 by 
submitting a Class 2 permit modification request in accordance 
with 20.4.1.900 NMAC (incorporating 40 CFR §270.42(b )). 

Table 4.1.1- Underground HWDUs 

Maximum Final Waste 
Waste Type Capacity2 Volume 

CHTRU 636,000ft3 370,800 ft3 

(18,000 m3
) (10,500 m3

) 

CHTRU 636,000 ft3 635 ,600 ft3 

(18,000 m3
) (17,998 m3

) 

CHTRU 662,150 ft3 603,600 ft3 

(18,750 m3
) (17,092 m~) 

CHTRU 662,150 ft3 503,500 ft3 

(18,750 m3
) (14,258 m3

) 

RHTRU 12,570 ft3 6,200 ft3 

. (356m3
) (176m3

) 

CHTRU 662,150 ft3 562,500 ft3 

(18,750 m3
) (15,927m3

) 

RHTRU 15,720 ft3 8,300 ft3 

(445m3
) (235m3

) 

CHTRU 662,150 ft3 

(18,750 m3
) 

RHTRU 18,860 ft3 

(534m3
) 

CHTRU 662,150 ft3 

(18,750 m3
) 

RHTRU 22,950 ft3 

(650m3
) 

CHTRU 662,150 ft3 

(18,750 m3
) 

RHTRU 22,950 ft3 

(650m3
) 

CHTRU 5,244,900 re 
(148,500 m3

) 

RHTRU 93,050 re 
(2,635 m3

) 

1 The area of each panel is approximately 124,150 ft2 (11 ,533 m2). 
2 "Maximum Capacity" is the maximum volume ofTRU mixed waste that may be emplaced in each panel. The maximum repository 
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capacity of"6.2 million cubic feet oftransuranic waste" is specified in the WIPP Land Withdrawal Act (Pub . L. 102-579, as amended) 

4.2. PERMITTED AND PROHIBITED WASTE IDENTIFICATION 

4.2.1. Permitted Waste 

The Permittees may dispose TRU mixed waste in the Underground HWDUs, provided the 
Permittees comply with the following conditions: 

4.2.1.1. Waste Analysis Plan 

The TRU mixed waste shall be characterized to comply with the waste 
analysis plan specified in Permit Section 2.3.1. 

4.2.1.2. TSDF Waste Acceptance Criteria 

4.2.1.3. 

The TRU mixed waste shall comply with the treatment, storage, and 
disposal facility (TSDF) waste acceptance criteria specified in Permit 
Section 2.3.3. 

Hazardous Waste Numbers 

The TRU mixed waste shall contain only hazardous waste numbers 
specified in Permit Section 2.3.4. 

Derived waste may be disposed in the Underground HWDUs as specified in Permit Section 
2.3.5. 

4.2.2. Prohibited Waste 

4.2.2.1. 

4.2.2.2. 

General Prohibition 

The Permittees shall not dispose any TRU mixed waste that fails to 
comply with Permit Section 4.2.1. 

Specific Prohibition 

After this Permit becomes effective, the Permittees shall not dispose non
mixed TRU waste in any Underground HWDU unless such waste is 
characterized in accordance with the requirements of the W AP specified 
in Permit Section 2.3 .1. The Permittees shall not dispose TRU mixed 
waste in any Underground HWDU if the Underground HWDU contains 
non-mixed TRU waste which was disposed of after this Permit became 
effective and was not characterized in accordance with the requirements 
ofthe WAP. 
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4.3. DISPOSAL CONTAINERS 

4.3.1. Acceptable Disposal Containers 

The Permittees shall use containers that comply with the requirements for U.S. Department 
of Transportation shipping container regulations ( 49 CFR § 173 - Shippers - General 
Requirements for Shipment and Packaging, and 49 CFR § 178 - Specifications for 
Packaging) for disposal ofTRU mixed waste at WIPP. The Permittees are 'prohibited from 
disposing TRU mixed waste in any container not specified in Permit Attachment Al 
(Container Storage), Section A 1-1 b, as set forth below: 

4.3.1.1. 

4.3.1.2. 

Standard 55-gallon (208-liter) Drum 

Standard 55-gallon drums are configured as a 7-pack or as an individual 
unit. 

Standard Waste Box (SWB) 

An SWB is configured as an individual unit. 

4.3.1.3. Ten-drum Overpack (TDOP) 

A TDOP is configured as an individual unit. 

4.3.1.4. 85-gallon (322-liter) Drum 

85-gallon drums are configured as a 4-pack or as an individual unit. 

4.3.1.5. 100 gallon (379-liter) Drum 

1 00-gallon drums are configured as a 3-pack or as an individual unit. 

4.3.1.6. RH TRU Canister 

4.3.1.7. 

4.3.1.8. 

An RH TRU canister is configured as an individual unit. 

Standard Large Box 2 (SLB2) 

An SLB2 is configured as an individual unit. 

Shielded Container 

Shielded containers are configured as a three-pack. 
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If a container holding TRU mixed waste is not in good condition (e.g. , severe rusting, 
apparent structural defects) or if it begins to leak prior to disposal in an Underground 
HWDU, the Permittees shall manage the TRU mixed waste containers specified in Permit 
Section 4.3 .1 as specified in Permit Attachment Al and in compliance with 20.4.1.500 
NMAC (incorporating 40 CFR §264.171 ). 

4.4. VOLATILE ORGANIC COMPOUND LIMITS 

The Permittees shall limit releases to the air of volatile organic compound waste constituents 
(VOCs) as specified by the following conditions, as required by 20.4.1.500 NMAC (incorporating 
40 CFR §264.601(c)): 

4.4.1. Room-Based Limits 

The measured concentration ofVOCs in any open (active) room and in each closed room in 
active panels within an Underground HWDU shall not exceed the limits specified in Table 
4.4.1 below: 

Table 4.4.1 - VOC Room-Based Limits 

VOC Room-Based Concentration Limit 
Compound (PPMV) 

Carbon Tetrachloride 9625 

Chlorobenzene 13000 

Chloroform 9930 

1, 1-Dichloroethylene 5490 

1 ,2-Dichloroethane 2400 

Methylene Chloride 100000 

1,1 ,2,2-Tetrachloroethane 2960 

Toluene 11000 

1,1, 1-Trichloroethane 33700 

There are no maximum concentration limits for other VOCs. 

4.4.2. Determination ofVOC Room-Based Limits 

The Permittees shall confirm the VOC concentration and emission rate limits identified in 
Permit Section 4.4.1 using the VOC Monitoring Plan specified in Permit Attachment N 
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(Volatile Organic Compound Monitoring Plan). The Permittees shall conduct monitoring of 
VOCs as specified in Permit Sections 4.6.2 and 4.6.3 . 

4.4.3. Ongoing Disposal Room VOC Monitoring in Panels 3 Through 8 

The Permittees shall continue disposal room VOC monitoring in Room 1 of Panels 3 
through 8 after completion of waste emplacement until final panel closure unless the 
explosion-isolation wall specified in Permit Attachment G 1 (Detailed Design Report for an 
Operation Phase Panel Closure System) is installed in the panel. 

4.5. DESIGN, CONSTRUCTION, AND OPERATION REQUIREMENTS 

The Permittees shall design, construct, and operate the Underground HWDUs as specified by the 
following conditions ;md as required by 20.4.1.500 NMAC (incorporating 40 CPR §264.601) : 

4.5.1. Repository Design 

The Permittees shall construct each Underground HWDU in conformance with the 
requirements specified in Permit Attachment A2 and Permit Attachment A3 (Drawing 
Number 51-W -214-W, "Underground Facilities Typical Disposal Panel"). 

4.5.2. Repository Construction 

4.5.2.1. Construction Requirements 

Subject to Permit Section 4.5.1, the Permittees may excavate the 
following Underground HWDUs, as depicted in Permit Attachment A2, 
Figure A2-l , "Repository Horizon", and specified in Section A2-2a(3), 
"Subsurface Structures (Underground Hazardous Waste Disposal Units 
(HWDUs))" : 

• Panel 10 (Disposal area access drift) 

• Panel2 

• Panel 9 (Disposal area access drift) 

• Panel3 

• Panel4 

• Panel 5 

• Panel6 

• Panel 7 

• Panel8 

Prior to disposal of TRU mixed waste in a newly constructed 
Underground HWDU, the Permittees shall comply with the certification 
requirements specified in Permit Section 1.7.11.2. 
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4.5.2.2. Notification Requirements 

At least 30 calendar days prior to the projected start date of excavation of 
each Underground HWDU, the Permittees shall provide written 
notification to the Secretary stating the projected start date of excavation, 
along with supporting rationale (e.g. , projected waste receipt rate, etc.). 
The Permittees shall post a link to the notification transmittal letter on the 
WIPP Home Page and inform those on the e-mail notification list as 
specified in Permit Section 1.11. 

Prior to disposal ofTRU mixed waste in a newly constructed Underground HWDU, the 
Permittees shall comply with the certification requirements specified in Permit Section 
1.5.11. 

4.5.3. Repository Operation 

4.5 .3.1. Underground Traffic Flow 

4.5 .3.2. 

The Permittees shall restrict and separate the ventilation and traffic flow 
areas in the underground TRU mixed waste handling and disposal areas 
from the ventilation and traffic flow areas for mining and construction 
equipment, except that during waste transport in W-30, ventilation need 
not be separated north of S-1600. 

The Permittees shall designate routes for the traffic flow ofTRU mixed 
waste handling equipment and construction equipment as required by 
Permit Attachment A4 (Traffic Patterns), Section A4-4, "Underground 
Traffic." These routes will be recorded on a mine map that is posted in a 
location where persons entering the underground can read it. Whenever 
the routes are changed, the map will be updated. Maps will be available in 
facility files until facility closure. 

Ventilation 

The Permittees shall maintain a minimum running annual average mine 
ventilation exhaust rate of 260,000 standard ft3 /min and a minimum 
active room ventilation rate of 3 5,000 standard ft3 /min in each active 
room when waste disposal is taking place and workers are present in the 
room, as specified in Permit Attachment A2, Section A2-2a(3), 
"Subsurface Structures (Underground Ventilation System Description)" 
and as required by 20.4.1.500 NMAC (incorporating 40 CFR 
§264.60 1 (c)). 
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4.5.3.3. Ventilation Barriers 

The Permittees shall construct ventilation barricades in active 
Underground HWDUs to restrict the flow of mine ventilation air through 
full disposal rooms, as specified in Permit Attachment A2, Section A2-
2a(3 ), "Subsurface Structures (Underground Ventilation System 
Description)" and as required by 20.4.1.500 NMAC (incorporating 40 
CFR §264.601(c)). 

4.6. MAINTENANCE AND MONITORING REQUIREMENTS 

The Permittees shall maintain and monitor the Underground HWDUs as specified by the following 
conditions and as required by 20.4.1.500 NMAC (incorporating 40 CFR §§264.601 and 264.602): 

4.6.1. Geomechanical Monitoring 

4.6.1.1. 

4.6.1.2. 

Implementation of Geomechanical Monitoring Program 

The Permittees shall implement a geomechanical monitoring program in 
each Underground HWDU as specified in Permit Attachment A2, Section 
A2-5b(2), "Geomechanical Monitoring" and as required by 20.4.1 .500 
NMAC (incorporating 40 CFR §264.602). 

Reporting Requirements 

The Permittees shall submit to the Secretary an annual report in October 
evaluating the geomechanical monitoring program and shall include 
geomechanical data collected from each Underground HWDU during the 
previous year, as specified in Permit Attachment A2, Section A2-5b(2), 
"Geomechanical Monitoring", and shall also include a map showing the 
current status of HWDU mining. The Permittees shall also submit at that 
time an annual certification by a registered professional engineer 
certifying the stability of any explosion-isolation walls. The Permittees 
shall post a link to the geomechanical monitoring report transmittal letter 
on the WIPP Home Page and inform those on the e-mail notification list 
as specified in Permit Section 1.11. 

4.6.1.3. Notification of Adverse Conditions 

When evaluation ofthe geomechanical monitoring system data identifies 
a trend towards unstable conditions which requires a decision whether to 
terminate waste disposal activities in any Underground HWDU, the 
Permittees shall provide the Secretary with the same report provided to 
the WIPP Operations Manager within seven calendar days of its issuance, 
as specified in Permit Attachment A2, Section A2-5b(2)(a), "Description 
ofthe Geomechanical Monitoring System". The Permittees shall post a 
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link to the adverse condition notice transmittal letter on the WIPP Home 
Page and inform those on the e-mail notification list as specified in 

· Pe@it Section 1.11. 

4.6.2. Repository Volatile Organic Compound Monitoring 

4.6.2.1 . 

4.6.2.2. 

Implementation of Repository VOC Monitoring 

The Permittees shall implement repository VOC monitoring as specified 
in Permit Attachment N (Volatile Organic Compound Monitoring Plan) 
and as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.602 
and §264.601(c)). The Permittees shall implement repository VOC 
monitoring until the certified closure of all Underground HWDUs. 

Reporting Requirements 

The Permittees shall report to the Secretary semi-annually in April and 
October the data and analysis of the VOC Monitoring Plan. 

4.6.2.3. Notification Requirements 

The Permittees shall notify the Secretary in writing, within seven calendar 
days of obtaining validated analytical results, whenever the concentration 
of any VOC specified in Table 4.4.1 exceeds the concentration of concern 
specified in Table 4.6.2.3 below. 

The Permittees shall notify the Secretary in writing, within seven calendar 
days of obtaining validated analytical results, whenever the running 
annual average concentration (calculated after each sampling event) for 
any VOC specified in Table 4.4.1 exceeds the concentration of concern 
specified in Table 4.6.2.3 below. 

The Permittees shall post a link to any exceedance notice transmittal letter 
on the WIPP Home Page and inform those on the e-mail notification list 
as specified in Permit Section 1.11. 

Table 4.6.2.3 - VOC Concentrations of Concern 

Drift E-300 Concentration 

Compound ug/m3 ppbv 

Carbon Tetrachloride 

Chlorobenzene 

Chloroform 

1, 1-Dichloroethylene 

6040 

1015 

890 

410 
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1 ,2-Dichloroethane 175 45 

Methylene Chloride · 6700 1930 

1, 1 ,2,2-Tetrachloroethane 350 50 

Toluene 715 190 

1,1, 1-Trichloroethane 3200 590 

4.6.2.4. Remedial Action 

If the running annual average concentration for a VOC specified in Table 
4.4.1 exceeds the concentration of concern specified in Table 4.6.2.3, the 
Permittees shall cease disposal in the active CH disposal room and install 
ventilation barriers as specified in Permit Section 4.5.3 .3. 

If the running annual average concentration for a VOC specified in Table 
4.4.1 exceeds the concentration of concern specified in Table 4.6.2.3 for 
six consecutive months, the Permittees shall close the affected 
Underground HWDU as specified in Permit Section 4.9.1. 

For any remedial action taken under this Permit Section, the Permittees 
shall submit to the Secretary written quarterly status reports, beginning 30 
calendar days after the Permittees submit the initial notification in Permit 
Section 4.6.2.3 which resulted in the remedial action. The quarterly status 
report shall analyze the cause of exceedance, describe the implementation 
and results of the remedial action, and describe measures taken to prevent 
future exceedances. The Permittees shall submit such reports until the 
Secretary determines the remedial action has been completed in 
accordance with all applicable requirements of this Permit. 

4.6.3 . Disposal Room Volatile Organic Compound Monitoring 

4.6.3.1. Implementation of Disposal Room VOC Monitoring 

The Permittees shall implement disposal room VOC monitoring as 
specified in Permit Attachment N and as required by 20.4.1.500 NMAC 
(incorporating 40 CFR §264.602 and §264.601(c)). 

4.6.3.2. Notification Requirements 

The Permittees shall notify the Secretary in writing, within seven calendar 
days of obtaining validated analytical results, whenever the concentration 
of any VOC specified in Table 4.4.1 in any closed room in an active 
panel or in the immediately adjacent closed room exceeds the action 
levels specified in Table 4.6.3.2 below. The Permittees shall post a link to 
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the exceedance notice transmittal letter on the WIPP Home Page and 
inform those on the e-mail notification list as specified in Permit Section 
1.11. 

Table 4.6.3.2 - Action Levels for Disposal Room Monitoring 

95% Action Level for 
50% Action Level for VOC Constituents of 
VOC Constituents of Concern in Adive Open 

Concern in Any or Immediately Adjacent 
Compound Closed Room, ppmv Closed Room, ppmv 

Carbon Tetrachloride 4,813 9,145 

Chlorobenzene 6,500 12,3 50 

Chloroform 4,965 9,433 

1, 1-Dichloroethylene 2,745 5,215 

1 ,2-Dichloroethane 1,200 2,280 

Methylene Chloride 50,000 95,000 

1,1 ,2,2-Tetrachloroethane 1,480 2,812 

Toluene 5,500 10,450 

1,1, 1-Trichloroethane 16,850 32,015 

4.6.3.3. Remedial Action 

Upon receiving validated analytical results that indicate one or more of 
the VOCs specified in Table 4.4.1 in any of the closed rooms in an active 
panel has reached the "50% Action Level" in Table 4.6.3.2, the sampling 
frequency for such closed rooms will increase to once per week. The once 
per week sampling will continue either until the concentrations in the 
closed room(s) fall below the "50% Action Level" in Table 4.6.3 .2, or 
until closure of Room 1 of the panel, whichever occurs first. If one or 
more of the VOCs in Table 4.4.1 in the active open room or immediately 
adjacent closed room reaches the "95% Action Level" in Table 4.6.3.2, 
another sample will be taken to confirm the existence of such a condition. 
If the second sample confirms that one or more ofVOCs in the 
immediately adjacent closed room have reached the "95% Action Level" 
in Table 4.6.3.2, the active open room will be abandoned, ventilation 
barriers will be installed as specified in Permit Section 4.5 .3.3, waste 
emplacement will proceed in the next open room, and monitoring of the 
subject closed room will continue at a frequency of once per week until 
commencement of panel closure. 
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4.6.4 . Mine Ventilation Rate Monitoring 

4.6.4.1. 

4.6.4.2. 

Implementation of Mine Ventilation Rate Monitoring Plan 

The Permittees shall implement the Mine Ventilation Rate Monitoring 
Plan specified in Permit Attachment 0 (WIPP Mine Ventilation Rate 
Monitoring Plan) until the certified closure of all Underground HWDUs 
and as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.602 
and §264.601(c)). 

Reporting Requirements 

The Permittees shall report to the Secretary annually in October the 
results of the data and analysis of the Mine Ventilation Rate Monitoring 
Plan. 

4.6.4.3. Notification Requirements 

The Permittees shall calculate the running annual average mine 
ventilation exhaust rate on a monthly basis. In addition, the Permittees 
shall evaluate compliance with the minimum active room ventilation rate 
specified in Permit Section 4.5.3.2 on a monthly basis. The Permittees 
shall report to the Secretary in the annual report specified in Permit 
Section 4.6.4.2 whenever the evaluation of the mine ventilation 
monitoring program data identifies that the ventilation rates specified in 
the Permit Section 4.5.3.2 have not been achieved. 

4.6.5. Hydrogen and Methane Monitoring 

4.6.5.1. Implementation of Hydrogen and Methane Monitoring 

The Permittees shall implement the Hydrogen and Methane Monitoring 
Plan specified in Permit Attachment N1 (Hydrogen and Methane 
Monitoring Plan). 

4.6.5.2. Reporting Requirements 

The Permittees shall report to the Secretary semi-annually in April and 
October the data and analysis of the Hydrogen and Methane Monitoring 
Plan. 

4.6.5.3. Notification Requirements 

The Permittees shall notify the Secretary in writing, within seven calendar 
days of obtaining validated analytical results, whenever the concentration 
of hydrogen or methane in a filled panel exceeds the action levels 
specified in Table 4.6.5.3 below. 
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The Permittees shall post a link to the notification letter on the WIPP 
Home Page and inform those on the e-mail notification list as specified in 
Permit Section 1.11. 

Table 4.6.5.3 - Action Levels for Hydrogen and Methane Monitoring 

Compound Action Level 1 Action Level 2 

Hydrogen 

Methane 

4.6.5.4. 

4.6.5.5. 

4,000 ppm 8,000 ppm 

5,000 ppm 10,000 ppm 

Remedial Action 

Upon receiving validated analytical results that indicate at least one 
compound exceeded "Action Levell " in Table 4.6.5.3, the sampling 
frequency in that filled panel will increase to once per week. Upon 
receiving validated analytical results that indicate at least one compound 
exceeded "Action Level 2" in Table 4.6.5 .3 in two consecutive weekly 
samples, the Permittees shall install in that panel the explosion-isolation 
wall specified in Permit Attachment G 1. 

Sampling Line Loss 

The Permittees shall notify the Secretary in writing within seven calendar 
days of the discovery of loss of sampling line( s). The Permittees shall 
evaluate any loss of sampling lines as described in Permit Attachment 
N 1, Section N 1-5b, "Sample Tubing", and shall notify the Secretary in 
writing within seven calendar days the results of such evaluation. The 
Permittees shall also post a link to such notification letters on the WIPP 
Home Page and inform those on the e-mail notification list as specified in 
Permit Section 1.11 

4.7. INSPECTION SCHEDULES AND PROCEDURES 

The Permittees shall inspect the Underground HWDUs at least weekly, as specified in Permit 
Attachment E (Inspection Schedule, Process and Forms), Tables E-1 and E-la, and as required by 
20.4.1.500 NMAC (incorporating 40 CFR §264.15). The Permittees shall perform these inspections 
to detect malfunctions, signs of deterioration, operator errors, discharges, or any other factors which 
have caused or may cause a release of hazardous wastes or hazardous waste constituents to the 
environment or which may compromise the ability of any Underground HWDU to comply with the 
environmental performance standards in 20.4.1.500 NMAC (incorporating 40 CFR §264.601 ). 
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4.8. RECORDKEEPING 

4.8.1. Underground HWDU Location Map 

The Permittees shall maintain, in the operating record, a map containing the exact location 
and dimensions of each Underground HWDU with respect to permanently surveyed 
benchmarks. 

4.8.2. Disposal Waste Type and Location 

The Permittees shall maintain, in the operating record, a record identifying the types and 
quantities of TRU mixed waste in each Underground HWDU and the disposal location of 
each container or container assembly (e.g. , a 7-pack of standard 55-gallons drums) within 
each Underground HWDU, using the following fields from the WWIS data dictionary: 

1. Panel Number 
2. Room Number or Drift Number 
3. Row Number (for CH TRU mixed waste) or Borehole Number (for RH TRU 

mixed waste) 
4. Column Number (for CH TRU mixed waste) 
5. Column Height (for CH TRU mixed waste) 
6. Container Type Code 
7. Container Identification Number 
8. Manifest Document Number 
9. Disposal Date 

The Permittees shall also maintain, in the operating record, a map or diagram depicting the 
location and quantity of each waste. The map or diagram shall include a cross reference to 
specific manifest document numbers, if the waste was accompanied by a manifest, as 
required by 20.4.1.500 NMAC (incorporating 40 CFR §264.73(b)(2)). 

4.8.3. Ventilation Rates 

The Permittees shall maintain, in the operating record, a record identifying any non
conformance to the ventilation rates specified in Permit Section 4.5.3.2. 
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Permit Attachment Al (as modified from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application, "Container Storage"- Appendix Ml). 

Permit Attachment A2 (as modified from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application, "Geologic Repository" -Appendix M2). 

Permit Attachment A3 (as modified from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application, "Underground Facilities Typical Disposal Panel"- Drawing Number 51-W-
214-W, Appendix M3). 

' 1 

Permit Attachment A4 (as modified from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application, "Traffic Patterns" - Chapter G). 

Permit Attachment E (as modified from WIPP Hazardous Waste Facility Permit Amended Renewal 
Application, "Inspection Schedule, Process and Forms" - Chapter D). 

Permit Attachment G 1 (as modified from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application, "Detailed Design Report for an Operation Phase Panel Closure System" -
Appendix Il). 

Permit Attachment N (as modified from WIPP Hazardous Waste Facility Permit Amended Renewal 
Application, " Volatile Organic Compound Monitoring Plan" - Chapter N). 

Permit Attachment Nl (as modified from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application, "Hydrogen and Methane Monitoring Plan" - Appendix Nl) 

Permit Attachment 0 (as modified from WIPP Hazardous Waste Facility Permit Amended Renewal 
Application, "WIPP Mine Ventilation Rate Monitoring Plan" - Chapter Q). 
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4.1. DESIGNATED DISPOSAL UNITS 

This Part authorizes the management and disposal of contact-handled (CH) and remote-handled 
(RH) transuranic (TRU) mixed waste containers in the Underground Hazardous Waste Disposal 
Units (Underground HWDUs) identified herein. Specific facility and process information for the 
management and disposal of CHand RH TRU mixed waste in the Underground HWDUs is 
incorporated in Permit Attachment A2 (Geologic Repository). 

4.1. 1. Underground Hazardous Waste Disposal Units 

The Underground HWDUs are located at the WIPP facility approximately 2150 feet (665 
meters) below the ground surface within the Salado formation. An Underground HWDU is a 
single excavated panel, consisting of seven rooms and two access drifts, designated for 
disposal of TRU mixed waste containers. 

The Permittees may dispose TRU mixed waste in the Underground HWDUs, provided the 
Permittees comply with the following conditions: 

4.1.1.1. 

4.1.1.2. 

Disposal Containers 

The Permittees shall dispose TRU mixed waste in containers specified in 
Permit Section 4.3.1. 

Disposal Locations and Quantities 

The Permittees shall dispose TRU mixed waste containers in eight 
Underground HWDUs, as specified in Table 4.1.1 below and depicted in 
Permit Attachment A2, Figure A2-l. The Permittees may dispose 
quantities of TRU mixed waste containers in these locations not to exceed 
the maximum capacities specified in Table 4.1.1 below. The Permittees 
may increase these capacities subject to the following conditions: 

1. The Permittees may submit a Class 1 pem1it modification 
requiring prior approval of the Secretary in accordance with 
20.4.1.900 NMAC (incorporating 40 CFR §270.42(a)) to increase 
the CH TRU mixed waste capacity by 35,300 ft3 (1,000 m3

) or 
less, and the RH TRU n1ixed waste capacities in Panels 5 and 6 to 
a maximum of 22,950 re (650 m\ 

At least 15 calendar days before subn1ittal to NMED, the 
Permittees shall post a link to the Class 1 permit modification on 
the WIPP Home Page and inform those on the e-mail notification 
list. 
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Description1 

Panel! 

Panel2 

Panel3 

Panel 4 

Panel 5 

Panel6 

Panel7 

Pane18 

Total 

ii. Notwithstanding Permit Section 4.1.1 .2.i, any Underground 
HWDU CH TRU waste capacity may be increased by up to 25 
percent of the total maximum capacity in Table 4.1.1 by 
submitting a Class 2 permit modification request in accordance 
with 20.4.1. 900 NMAC (incorporating 40 CFR §270.42(b )). 

Table 4.1.1 • Underground HWDUs 

Maximum GeRtaiReF Final Waste 
Waste Type Capacity2 

Ef!ui•,.aleR~ Volume 

CHTRU 636,ooofe 37o,8oo fe 
(18,000 m3

) (10,500 m3
) 

CHTRU 636,ooo fe 635,600 ft3 

(18,000 m3
) (17,998 m3

) 

CHTRU 662,150 fe 6o3,6oo fe 
(18,750 m3

) (17,092 m3
) 

CHTRU 662,150 fe 503,50ofe 
(18,750 m3

) (14,258 m3
) 

RHTRU 12,57o fe 4QQ RH +RY 6,2oo fe 
(356m3

) GaAis~eFs (176m3
) 

CHTRU 662,150 fe 562,5oo fe 
(18,750 m3

) (15,927m3
) 

RHTRU 1s,no fe ~QQ RH+RY 8,3oofe 
(445m3

) GaAis~eFs (235 111
3
) 

CHTRU 662,t5o fe 
(18,750 m3

) 

RHTRU 18,86o fe 6GG RH +RY 
(534 m~) GaAisleFs 

CHTRU 662,150 fe 
(18,750 m3

) 

RHTRU 22,950 ft3 :;qg RH +RY 
(650m3

) GaHisteFs 

CHTRU 662,150 ft3 

(18,750 111
3
) 

RHTRU 22,95o fe 1!3G RH+Rl:J 
(650m3

) GaHis~eFs 

CHTRU 5,244,900 re 
(148,500 m3

) 

RHTRU 93,050 ft3 ~96{) RH +RY 
(2,635 m3

) GsRisters 
1 The area of each panel is approximately 124,150 ft2 ( 11 ,533 m2). 
2 "Maximum Capacity" is the maximum volume ofTRU mixed waste thai may be emplaced in each paneL The maximum repository 
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capacity of "6.2 million cubic feet of transuranic waste'' is specified in the WIPP Land Withdrawal Act (Pub. L. 102-579. as amended) 

4.2. PERMITTED AND PROHIBITED WASTE IDENTIFICATION 

4.2. 1. Permitted Waste 

The Permittees may dispose TRU mixed waste in the Underground HWDUs, provided the 
Permittees comply with the following conditions: 

4.2.1.1. Waste Analysis Plan 

The TRU mixed waste shall be characterized to comply with the waste 
analysis plan specified in Permit Section 2.3.1. 

4.2.1.2. TSDF Waste Acceptance Criteria 

4.2.1.3. 

The TRU mixed waste shall comply with the treatment, storage, and 
disposal facility (TSDF) waste acceptance criteria specified in Permit 
Section 2.3.3. 

Hazardous Waste Numbers 

The TRU mixed waste shall contain only hazardous waste numbers 
specified in Permit Section 2.3.4. 

Derived waste may be disposed in the Underground HWDUs as specified in Penuit Section 
2.3.5. 

4.2.2. Prohibited Waste 

4.2.2.1. General Prohibition 

TI1e Permittees shall not dispose any TRU mixed waste that fails to 
comply with Permit Section 4.2.1. 

4.2.2.2. Specific Prohibition 

After this Permit becomes effective, the Pennittees shall not dispose non
mixed TRU waste in any Underground HWDU unless such waste is 
characterized in accordance with the requirements of the W AP specified 
in Permit Section 2.3.1. TI1e Penuittees shall not dispose TRU mixed 
waste in any Underground HWDU if the Underground HWDU contains 
non-mixed TRU waste which was disposed of after this Penuit became 
effective and was not characterized in accordance with the requirements 
of the WAP. 
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4.3. DISPOSAL CONTAINERS 

4.3.1. Acceptable Disposal Containers 

The Permittees shall use containers that comply with the requirements for U.S. Department 
of Transportation shipping container regulations ( 49 CFR § 173 - Shippers - General 
Requirements for Shipment and Packaging, and 49 CFR § 178 - Specifications for 
Packaging) for disposal of TRU mixed waste at WIPP. The Permittees are prohibited from 
disposing TRU mixed waste in any container not specified in Permit Attachment A1 
(Container Storage), Section A1-1b, as set forth below: 

4.3.1.1. Standard 55-gallon (208-liter) Drum 

Standard 55-gallon drums are configured as a 7-pack or as an individual 
unit. 

4.3.1.2. Standard Waste Box (SWB) 

An SWB is configured as an individual unit. 

4.3.1.3. Ten-drum Overpack (TDOP) 

A TDOP is configured as an individual unit. 

4.3.1.4. 85-gallon (322-liter) Drum 

85-gallon dmms are configured as a 4-pack or as an individual unit. 

4.3.1.5. 100 gallon (379-liter) Drum 

100-gallon drums are configured as a 3-pack or as an individual unit. 

4.3.1.6. RHTRUCanister 

An RH TRU canister is configured as an individual unit. 

4.3 . l. 7. Standard Large Box 2 (SLB2) 

An SLB2 is configured as an individual unit. 

4.3.l.8. Shielded Container 

Shielded containers are configured as a three-pack. 
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If a container holding TRU mixed waste is not in good condition (e.g., severe tusting, 
apparent structural defects) or if it begins to leak prior to disposal in an Underground 
HWDU, the Permittees shall manage the TRU mixed waste containers specified in Permit 
Section 4.3.1 as specified in Permit Attachment AI and in compliance with 20.4.1.500 
NMAC (incorporating 40 CFR §264.171). 

4.4. VOLATILE ORGANIC COMPOUND LIMITS 

The Pemlittees shall limit releases to the air of volatile organic compound waste constituents 
(VOCs) as specified by the following conditions, as required by 20.4.1.500 NMAC (incorporating 
40 CFR §264.601(c)): 

4.4.1. Room-Based Limits 

The measured concentration of VOCs in any open (active) room and in each closed room in 
active panels within an Underground HWDU shall not exceed the limits specified in Table 
4.4.1 below: 

Table 4.4.1 - VOC Room-Based Limits 

VOC Room-Based Concentration Limit 
Compound (PPMV) 

Carbon Tetrachloride 9625 

Chlorobenzene 13000 

Chloroform 9930 

1,1-Dichloroethylene 5490 

1,2-Dichloroethane 2400 

Methylene Chloride 100000 

1, 1 ,2,2-Tetrachloroethane 2960 

Toluene 11000 

1, 1, 1-Trichloroethane 33700 

There are no maximum concentration limits for other VOCs. 

4.4.2. Determination of VOC Room-Based Limits 

The Permittees shall confirm the VOC concentration and emission rate limits identified in 
Permit Section 4.4.1 using the VOC Morlitoring Plan specified in Permit Attachment N 
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(Volatile Organic Compound Monitoring Plan). The Permittees shall conduct monitoring of 
VOCs as specified in Permit Sections 4.6.2 and 4.6.3. 

4.4.3. Ongoing Disposal Room VOC Monitoring in Panels 3 Through 8 

The Permittees shall continue disposal room VOC monitoring in Room l of Panels 3 
through 8 after completion of waste emplacement until final panel closure unless the 
explosion-isolation wall specified in Permit Attachment G l (Detailed Design Report for an 
Operation Phase Panel Closure System) is installed in the panel. 

4.5. DESIGN, CONSTRUCTION. AND OPERATION REQUIREMENTS 

The Permittees shall design, construct, and operate the Underground HWDUs as specified by the 
following conditions and as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.601): 

4.5.1. Repository Design 

The Permittees shall construct each Underground HWDU in conformance with the 
requirements specified in Permit Attachment A2 and Permit Attachment A3 (Drawing 
Number 51-W-214-W, "Underground Facilities Typical Disposal Panel") . 

4.5.2. Repository Construction 

4.5.2.1. Construction Requirements 

Subject to Permit Section 4.5.1, the Permittees may excavate the 
following Underground HWDUs, as depicted in Pennit Attachment A2, 
Figure A2-l, "Repository Horizon", and specified in Section A2-2a(3), 
"Subsurface Structures (Underground Hazardous Waste Disposal Units 
(HWDUs))": 

• Panel 10 (Disposal area access drift) 
• Panel 2 
• Panel 9 (Disposal area access drift) 
• Panel3 
• Panel 4 
• PanelS 
• Panel 6 
• Panel 7 
• Panel 8 

Prior to disposal ofTRU mixed waste in a newly constructed 
Underground HWDU, the Permittees shall comply with the certification 
requirements specified in Permit Section 1.7.11.2. 
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4,5,2,2, Notification Requirements 

At least 30 calendar days prior to the projected start date of excavation of 
each Underground HWDU, the Permittees shall provide written 
notification to the Secretary stating the projected start date of excavation, 
along with supporting rationale (e,g,, projected waste receipt rate, etc,), 
The Permittees shall post a link to the notification transmittal letter on the 
WIPP Home Page and inform those on the e-mail notification list as 
specified in Pem1it Section L 1 L 

Prior to disposal of TRU mixed waste in a newly constructed Underground HWDU, the 
Permittees shall comply with the certification requirements specified in Pemlit Section 
lSlL 

4,5,3, Repository Operation 

4,5,3 , L Underground Traffic Flow 

The Pernlittees shall restrict and separate the ventilation and traffic flow 
areas in the underground TRU mixed waste handling and disposal areas 
from the ventilation and traffic flow areas for mining and construction 
equipment, except that during waste transport in W-30, ventilation need 
not be separated north of S-1600, 

The Pernlittees shall designate routes for the traffic flow ofTRU nlixecl 
waste handling equipment and construction equipment as required by 
Permit Attachment A4 (Traffic Patterns), Section A4-4, "Underground 
Traffic,'' These routes will be recorded on a mine map that is posted in a 
location where persons entering the underground can read it Whenever 
the routes are changed, the map will be updated, Maps will be available in 
facility files until facility closure, 

4,5,3 ,2, Ventilation 

The Permittees shall maintain a minimum running annual average mine 
ventilation exhaust rate of 260,000 standard fe/nlin and a minimum 
active room ventilation rate of 35,000 standard fe/min in each active 
room when waste disposal is taking place and workers are present in the 
room, as specified in Permit Attachment A2, Section A2-2a(3), 
"Subsurface Structures (Underground Ventilation System Description)" 
and as required by 20,4, L500 NMAC (incorporating 40 CFR 
§264,60l(c)), 
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4.5.3.3. Ventilation Barriers 

The Permittees shall construct ventilation barricades in active 
Underground HWDUs to restrict the flow of mine ventilation air through 
full disposal rooms, as specified in Permit Attachment A2, Section A2-
2a(3), "Subsurface Structures (Underground Ventilation System 
Description)" and as required by 20.4.1.500 NMAC (incorporating 40 
CFR §264.601(c)). 

4.6. MAiNTENANCE AND MONITORING REQUIREMENTS 

The Permittees shall maintain and monitor the Underground HWDUs as specified by the following 
conditions and as required by 20.4.1.500 NMAC (incorporating 40 CFR §§264.601 and 264.602): 

4.6.1. Geomechanical Monitoring 

4.6.1.1. 

4.6.1.2. 

4.6.1.3. 

Implementation of Geomechanical Monitoring Program 

The Permittees shall implement a geomechanical monitoring program in 
each Underground HWDU as specified in Permit Attachment A2, Section 
A2-5b(2), "Geomechanical Monitoring" and as required by 20.4.1.500 
NMAC (incorporating 40 CFR §264.602). 

Reporting Requirements 

The Permittees shall submit to the Secretary an annual report in October 
evaluating the geomechanical monitoring program and shall include 
geomechanical data collected from each Underground HWDU during the 
previous year, as specified in Permit Attachment A2, Section A2-5b(2), 
"Geomechanical Monitoring", and shall also include a map showing the 
cunent status of HWDU mining. The Permittees shall also submit at that 
time an annual certification by a registered professional engineer 
certifying the stability of any explosion-isolation walls . The Permittees 
shall post a link to the geomechanical monitoring report transmittal Jetter 
on the WIPP Home Page and inform those on the e-mail notification list 
as specified in Permit Section 1.11. 

Notification of Adverse Conditions 

When evaluation of the geomechanical monitoring system data identifies 
a trend towards unstable conditions which requires a decision whether t.o 
tenninate waste disposal activities in any Underground HWDU, the 
Permittees shall provide the Secretary with the same report provided to 
the WIPP Operations Manager within seven calendar days of its issuance, 
as specified in Permit Attachment A2, Section A2-5b(2)(a), "Description 
of the Geomechanical Monitoring System". The Permittees shall post a 
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link to the adverse condition notice transmittal letter on the WIPP Home 
Page and inform those on the e-mail notification list as specified in 
Permit Section 1.11. 

4.6.2. Repository Volatile Organic Compound Monitoring 

4.6.2.1. 

4.6.2.2. 

4.6.2.3. 

Implementation of Repository VOC Monitoring 

The Permittees shall implement repository VOC monitoring as specified 
in Permit Attachment N (Volatile Organic Compound Monitoring Plan) 
and as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.602 
and §264.60l(c)). The Permittees shall implement repository VOC 
monitoring until the certified closure of all Underground HWDUs. 

Reporting Requirements 

The Permittees shall report to the Secretary semi-annually in April and 
October the data and analysis of the VOC Monitoring Plan. 

Notification Requirements 

The Permittees shall notify the Secretary in writing, within seven calendar 
days of obtaining validated analytical results, whenever the concentration 
of any VOC specified in Table 4.4.1 exceeds the concentration of concern 
specified in Table 4.6.2.3 below. 

The Permittees shall notify the Secretary in writing, within seven calendar 
days of obtaining validated analytical results, whenever the running 
annual average concentration (calculated after each sampling event) for 
any VOC specified in Table 4.4.1 exceeds the concentration of concern 
specified in Table 4.6.2.3 below. 

The Permittees shall post a link to any ex.ceedance notice transmittal letter 
on the WIPP Home Page and inform those on the e-mail notification list 
as specified in Permit Section l.ll. 

Table 4.6.2.3 · VOC Concentrations of Concern 

Drift E-300 Concentration 

Compound ug/m3 ppbv 

Carbon Tetrachloride 

Chlorobenzene 

Chloroform 

1,1-Dichloroethylene 

6040 

1015 

890 

410 
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1 ,2-Dichloroethane 175 45 

Methylene Chloride 6700 1930 

1, 1,2,2-Tetrachloroethane 350 50 

Toluene 715 190 

1, 1, 1-Trichloroethane 3200 590 

4.6.2.4. Remedial Action 

If the running annual average concentration for a VOC specified in Table 
4.4.1 exceeds the concentration of concern specified in Table 4.6.2.3, the 
Permittees shall cease disposal in the active CH disposal room and install 
ventilation barriers as specified in Pemut Section 4.5.3.3. 

If the running annual average concentration for a VOC specified in Table 
4.4.1 exceeds the concentration of concern specified in Table 4.6.2.3 for 
six consecutive months, the Permittees shall close the affected 
Underground HWDU as specified in Pernlit Section 4.9. 1. 

For any remedial action taken under this Permit Section, the Pernlittees 
shall subnlit to the Secretary written quarterly status reports, beginning 30 
calendar days after the Pemuttees submit the initial notification in Pernut 
Section 4.6.2.3 which resulted in the remedial action . The quarterly status 
report shall analyze the cause of exceedance, describe the implementation 
and results of the remedial action, and describe measures taken to prevent 
future exceedances. The Permittees shall subnlit such reports until the 
Secretary determines the remedial action has been completed in 
accordance with all applicable requirements of this Pernlit. 

4.6.3. Disposal Room Volatile Organic Compound Monit01ing 

4.6.3.1. 

4.6.3.2. 

Implementation of Disposal Room VOC Monitoring 

The Permittees shall implement disposal room VOC monitoring as 
specified in Permit Attachment Nand as required by 20.4.1.500 NMAC 
(incorporating 40 CFR §264.602 and §264.601(c)). 

Notification Requirements 

The Pernlittees shall notify the Secretary in writing, within seven calendar 
days of obtaining validated analytical results, whenever the concentration 
of any VOC specified in Table 4.4.1 in any closed room in an active 
panel or in the immediately adjacent closed room exceeds the action 
levels specified in Table 4.6.3.2 below. The Pernlittees shall post a link to 
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the exceedance notice transmittal letter on the WIPP Home Page and 
inform those on the e-mail notification list as specified in Permit Section 
1.11. 

Table 4.6.3.2 • Action Levels for Disposal Room Monitoring 

95% Action Level for 
50% Action Level for VOC Constituents of 
VOC Constituents of Concern in Active Open 

Concern in Any or Immediately Adjacent 
Compound Closed Room, ppmv Closed Room, ppmv 

Carbon Tetrachloride 4,813 9,145 

Chlorobenzene 6,500 12,350 

Chloroform 4,965 9,433 

1, 1-Dichloroethylene 2,745 5,215 

1,2-Dichloroethane 1,200 2,280 

Methylene Chloride 50,000 95,000 

1,1 ,2,2-Tetrachloroethane 1,480 2,812 

Toluene 5,500 10,450 

J ,J ,1-Trichloroethane 16,850 32,015 

4.6.3.3. Remedial Action 

Upon receiving validated analytical results that indicate one or more of 
the VOCs specified in Table 4.4.1 in any of the closed rooms in an active 
panel has reached the "50% Action Level" in Table 4.6.3 .2, the sampling 
frequency for such closed rooms will increase to once per week. The once 
per week sampling will continue either until the concentrations in the 
closed room(s) fall below the "50% Action Level" in Table 4.6.3.2, or 
until closure of Room 1 of the panel, whichever occurs first. If one or 
more of the VOCs in Table 4.4.1 in the active open room or immediately 
adjacent closed room reaches the "95% Action Level" in Table 4.6.3.2, 
another sample will be taken to confirm the existence of such a condition. 
ff the second sample confirms that one or more of VOCs in the 
immediately adjacent closed room have reached the "95% Action Level" 
in Table 4.6.3.2, the active open room will be abandoned, ventilation 
barriers will be installed as specified in Pennit Section 4.5.3.3, waste 
emplacement will proceed in the next open room, and monitoring of the 
subject closed room will continue at a frequency of once per week until 
commencement of panel closure. 
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4.6.4. Mine Ventilation Rate Monitoring 

4.6.4.1. Implementation of Mine Ventilation Rate Monitoring Plan 

4.6.4.2. 

The Permittees shall implement the Mine Ventilation Rate Monitoring 
Plan specified in Permit Attachment 0 (WIPP Mine Ventilation Rate 
Monitoring Plan) until the certified closure of all Underground HWDUs 
and as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.602 
and §264.601(c)). 

Reporting Requirements 

The Permittees shall report to the Secretary annually in October the 
results of the data and analysis of the Mine Ventilation Rate Monitoring 
Plan. 

4.6.4.3. Notification Requirements 

The Permittees shall calculate the running annual average mine 
ventilation exhaust rate on a monthly basis . In addition, the Permittees 
shall evaluate compliance with the minimum active room ventilation rate 
specified in Permit Section 4.5.3.2 on a monthly basis. The Permittees 
shall report to the Secretary in the annual report specified in Pemlit 
Section 4.6.4.2 whenever the evaluation of the mine ventilation 
monitoring program data identifies that the ventilation rates specified in 
the Permit Section 4.5.3.2 have not been achieved. 

4.6.5. Hydrogen and Methane Monitoring 

4.6.5.1. Implementation of Hydrogen and Methane Monitoring 

The Pernlittees shall implement the Hydrogen and Methane Monitoring 
Plan specified in Permit Attachment Nl (Hydrogen and Methane 
Monitoring Plan). 

4.6.5.2. Reporting Requirements 

The Permittees shall report to the Secreta1y semi-annually in April and 
October the data and analysis of the Hydrogen and Methane Monitoring 
Plan. 

4.6.5.3. Notification Requirements 

The Permittees shall notify the Secretary in writing, within seven calendar 
days of obtaining validated analytical results, whenever the concentration 
of hydrogen or methane in a filled panel exceeds the action levels 
specified in Table 4.6.5.3 below. 
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The Permittees shall post a link to the notification letter on the WIPP 
Home Page and inform those on the e-mail notification list as specified in 
Perrnit Section 1.11. 

Table 4.6.5.3 - Action Levels for Hydrogen and Methane Monitoring 

Compound Action Level 1 Action Level 2 

Hydrogen 

Methane 

4.6.5.4. 

4.6.5.5. 

4,000 ppm 8,000 ppm 

5,000 ppm 10,000 ppm 

Remedial Action 

Upon receiving validated analytical results that indicate at least one 
compound exceeded "Action Level 1" in Table 4.6.5.3, the sampling 
frequency in that filled panel will increase to once per week. Upon 
receiving validated analytical results that indicate at least one compound 
exceeded "Action Level 2" in Table 4.6.5.3 in two consecutive weekly 
samples, the Permittees shall install in that panel the explosion-isolation 
wall specified in Permit Attachment G 1. 

Sampling Line Loss 

TI1e Permittees shall notify the Secretary in writing within seven calendar 
days of the discovery of loss of sampling line(s). The Permittees shall 
evaluate any loss of sampling lines as described in Permit Attachment 
Nl, Section Nl-5b, "Sample Tubing", and shall notify the Secretary in 
writing within seven calendar days the results of such evaluation . The 
Permittees shall also post a link to such notification letters on the WIPP 
Home Page and inform those on the e-mail notification list as specified in 
Permit Section 1.11 

4.7. INSPECTION SCHEDULES AND PROCEDURES 

The Permittees shaJl inspect the Underground HWDUs at least weekly, as specified in Perrnit 
Attachment E (Inspection Schedule, Process and Forms), Tables E-1 and E-la, and as required by 
20.4.1.500 NMAC (incorporating 40 CFR §264.15). The Pennittees shall perform these inspections 
to detect malfunctions, signs of deterioration, operator en-ors, discharges, or any other factors which 
have caused or may cause a release of hazardous wastes or hazardous waste constituents to the 
environment or which may compromise the ability of any Underground HWDU to comply with the 
environmental performance standards in 20.4.1.500 NMAC (incorporating 40 CFR §264.601). 

PERMIT PART 4 
Page 4-13 of 15 



Waste £solation Pilot Plant 
Hazardous Waste Pennjt 
~NoYember l. 2012 

4.8. RECORDKEEPING 

4.8.1. Underground HWDU Location Map 

The Permittees shall maintain, in the operating record, a map containing the exact location 
and dimensions of each Underground HWDU with respect to permanently surveyed 
benchmarks. 

4.8.2. Disposal Waste Type and Location 

The Permittees shall maintain, in the operating record, a record identifying the types and 
quantities ofTRU mixed waste in each Underground HWDU and the disposal location of 
each container or container assembly (e.g., a 7-pack of standard 55-gallons drums) within 
each Underground HWDU, using the following fields from the WWIS data dictionary: 

1. Panel Number 
2. Room Number or Drift Number 
3. Row Number (for CH TRU mixed waste) or Borehole Number (for RH TRU 

mixed waste) 
4. Column Number (for CH TRU mixed waste) 
5. Column Height (for CH TRU mixed waste) 
6. Container Type Code 
7. Container Identification Number 
8. Manifest Document Number 
9. Disposal Date 

The Permittees shall also maintain, in the operating record, a map or diagram depicting the 
location and quantity of each waste. The map or diagram shall include a cross reference to 
specific manifest document numbers, if the waste was accompanied by a manifest, as 
required by 20.4.1.500 NMAC (incorporating 40 CFR §264.73(b)(2)). 

4.8.3. Ventilation Rates 

The Permittees shall maintain, in the operating record, a record identifying any non
conformance to the ventilation rates specified in Permit Section 4.5.3.2. 

PERMIT PART 4 
Page 4-14 of 15 



PERMIT ATTACHMENTS 

Waste [solation Pilot Plant 
Hazardous Waste Permit 
Mey-&~o,·ember 1, 2012 

Permit Attachment Al (as modified from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application, "Container Storage"- Appendix Ml). 

Permit Attachment A2 (as modified from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application, "Geologic Repository" -Appendix M2). 

Permit Attachment A3 (as modified from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application, "Underground Facilities Typical Disposal Panel"- Drawing Number 51-W-
214-W, Appendix M3). 

Permit Attachment A4 (as modified from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application, "Traffic Patterns" -Chapter G). 

Permit Attachment E (as modified from WIPP Hazardous Waste Facility Permit Amended Renewal 
Application, "Inspection Schedule, Process and Forms" - Chapter D). 

Permit Attachment G 1 (as modified from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application, "Detailed Design Report for an Operation Phase Panel Closure System" -
Appendix II). 

Permit Attachment N (as modified from WIPP Hazardous Waste Facility Permit Amended Renewal 
Application," Volatile Organic Compound Monitoring Plan"- Chapter N). 

Permit Attachment Nl (as modified from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application, "Hydrogen and Methane Monitoring Plan"- Appendix Nl ) 

Permit Attachment 0 (as modified from WIPP Hazardous Waste Facility Permit Amended Renewal 
Application, "WIPP Mine Ventilation Rate Monitoring Plan"- Chapter Q) . 
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ATTACHMENT A1 

CONTAINER STORAGE 

3 Introduction 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 1, 2012 

4 Management and storage of transuranic (TRU) mixed waste in the Waste Isolation Pilot Plant 
5 (WIPP) facility is subject to regulation under 20.4.1.500 NMAC. The technical requirements of 
6 20.4.1.500 NMAC (incorporating 40 CFR §§264.170 to 264.178 are applied to the operation of 

the Waste Handling Building Container Storage Unit (WHB Unit)(Figure A1-1), and the Parking 
.s Area Container Storage Unit (Parking Area Unit)( Figure A 1-2). This Permit Attachment 
9 describes the container storage units, the TRU mixed waste management facilities and 

10 operations, and compliance with the technical requirements of 20.4.1 NMAC. The configuration 
11 of the WIPP facility consists of completed structures, including all buildings and systems for the 
12 operation of the facility. 

13 A1-1 Container Storage 

14 The waste containers that will be used at the WIPP facility qualify as "containers," in accordance 
15 with 20.4.1.1 01 NMAC (incorporating 40 CFR §260.1 0). That is, they are "portable devices in 
16 which a material is stored, transported, treated, disposed of, or otherwise handled." 

17 A1-1a Containers with Liquid 

18 The Permit Treatment, Storage, and Disposal Facility (TSDF) Waste Acceptance Criteria (WAC) 
19 and the Waste Analysis Plan (Permit Attachment C) prohibit the shipment of waste to the WIPP 
20 with liquid in excess of one percent of the volume of the waste container (e.g., drum, standard 
21 waste box [SWB], or canister). Since the maximum amount of liquid is one percent, calculations 
22 made to determine the secondary containment as required by 20.4.1.500 NMAC (incorporating 
23 §264. 175) are based on ten percent of one percent of the volume of the containers, or one 
24 percent of the largest container, whichever is greater. 

25 A 1-1 b Description of Containers 

26 20.4.1.500 NMAC (incorporating 40 CFR §264.171) requires that containers holding waste be in 
27 good condition. Waste containers shall be in good condition prior to shipment from the 
28 generator sites, i.e., containers will be of high integrity, intact, and free of surface contamination 
29 above DOE limits. The Manager of the DOE Carlsbad Field Office has the authority to suspend 
30 a generator's certification to ship TRU mixed waste to the WIPP facility should the generator fail 
31 to meet this requirement. The containers will be certified free of surface contamination above 
32 DOE limits upon shipment. This condition shall be verified upon receipt of the waste at WIPP. 
33 The level of rigor applied in these areas to ensure container integrity and the absence of 
34 external contamination on both ends of the transportation process will ensure that waste 
35 containers entering the waste management process line at WIPP meet the applicable Resource 
36 Conservation and Recovery Act (RCRA) requirements for container condition. 

37 A 1-1 b(1 l CH TRU Mixed Waste Containers 

38 Contact handled (CH) TRU mixed waste containers will be either 55-gal (208-L) drums singly or 
39 arranged into 7-packs, 85-gal (322-L) drums singly or arranged into 4-packs, 100-gal (379 L) 
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drums singly or arranged into 3-packs, ten-drum overpacks (TDOP), standard large box 2s 
2 (SL82), or SWBs. A summary description of each CH TRU mixed waste container type is 
3 provided below. 

4 Standard 55-Gallon Drums 

Standard 55-gal (208-L) drums meet the requirements for U.S. Department of Transportation 
6 (DOT) specification 7 A regulations. 

7 A standard 55-gal (208-L) drum has a gross internal volume of 7.4 cubic feet (fe) (0.21 cubic 
a meters (m 3

)). Figure A1-3 shows a standard TRU mixed waste drum. One or more filtered vents 
9 (as described in Section A1-1d(1)) will be installed in the drum lid to prevent the escape of any 

10 radioactive particulates and to eliminate any potential of pressurization. 

11 Standard 55-gal (208-L) drums are constructed of mild steel and may also contain rigid, molded 
12 polyethylene (or other compatible material) liners. These liners are procured to a specification 
13 describing the functional requirements of fitting inside the drum, material thickness and 
14 tolerances, and quality controls and required testing. A quality assurance surveillance program 
1s is applied to all procurements to verify that the liners meet the specification. 

16 Standard 55-gal (208-L) drums may be used to collect derived waste. 

17 Standard Waste Boxes 

18 The SWBs meet all the requirements of DOT specification 7 A regulations. 

19 One or more filtered vents (as described in Section A1-1d(1)) will be installed in the SWB body 
20 and located near the top of the SWB to prevent the escape of any radioactive particulates and 
21 to eliminate any potential of pressurization. They have an internal volume of 66.3 fe (1.88 m3

). 

22 Figure A1-4 shows a SWB. 

23 The SWB is the largest container that may be used to collect derived waste. 

24 Ten-Drum Overpack 

25 The TDOP is a metal container, similar to a SWB, that meets DOT specification 7 A and is 
26 certified to be noncombustible and to meet all applicable requirements for Type A packaging. 
27 The TDOP is a welded-steel, right circular cylinder, approximately 74 inches (in.) (1.9 meters 
28 (m)) high and 71 in. (1.8 m) in diameter (Figure A1-5). The maximum loaded weight of a TDOP 
29 is 6,700 pounds (lbs) (3,040 kilograms (kg)). A bolted lid on one end is removable; sealing is 
3o accomplished by clamping a neoprene gasket between the lid and the body. One or more filter 
31 vents are located near the top of the TDOP on the body to prevent the escape of any 
32 radioactive particulates and to eliminate any potential of pressurization. A TDOP may contain up 
33 to ten standard 55-gal (208-L) drums or one SWB. TOOPs may be used to overpack drums or 
34 SWBs containing CH TRU mixed waste. The TDOP may also be direct loaded with CH TRU 
35 mixed waste. Figure A1-5 shows a TDOP. 

36 Eighty-Five Gallon Drum 

37 The 85-gal (322-L) drums meet the requirements for DOT specification 7 A regulations. An 85-
38 gal (322-L) drum has a gross internal volume of 11.4 fe (0.32 m3

). One or more filtered vents 
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1 (as described in Section A 1-1 d(1 )) will be installed in the 85-gal drum to prevent the escape of 
2 any radioactive particulates and to eliminate any potential of pressurization. 

3 85-gal (322-L) drums are constructed of mild steel and may also contain rigid, molded 
4 polyethylene (or other compatible material) liners. These liners are procured to a specification 
5 describing the functional requirements of fitting inside the drum, material thickness and 
6 tolerances, and quality controls and required testing. A quality assurance surveillance program 
7 is applied to all procurements to verify that the liners meet the specification. 

a The 85-gal (322-L) drum, which is shown in Figure A1-6, will be used for overpacking 
9 contaminated 55-gal (208 L) drums at the WIPP facility. The 85-gal drum may also be direct 

10 loaded with CH TRU mixed waste. 

11 85-gal (322-L) drums may be used to collect derived waste. 

12 100-Gallon Drum 

13 1 00-gal (379-L) drums meet the requirements for DOT specification 7 A regulations. 

14 A 100-gal (379-L) drum has a gross internal volume of 13.4 fe (0.38 m\ One or more filtered 
15 vents (as described in Section A 1-1 d(1) will be installed in the drum lid or body to prevent the 
16 escape of any radioactive particulates and to eliminate any potential of pressurization. 

'7 1 00-gal (379-L) drums are constructed of mild steel and may also contain rigid, molded 
1s polyethylene (or other compatible material) liners. These liners are procured to a specification 
19 describing the functional requirements of fitting inside the drum, material thickness and 
20 tolerances, and quality controls and required testing. A quality assurance surveillance program 
21 is applied to all procurements to verify that the liners meet the specification. 

22 1 00-gal (379-L) drums may be direct loaded. 

23 Standard Large Box 2 

24 The SLB2 meets the requirements of DOT specification 7 A requirements. The SLB2 is a welded 
2s steel container with a gross internal volume of 261 fe (7.39 m3

). 

26 One or more filtered vents will be installed in the SLB2 body and located near the top of the 
27 SLB2 to prevent the escape of radioactive particulates and to prevent internal pressurization. 
2s Figure A1-34 shows an SLB2. 

29 A1-1b(2) RH TRU Mixed Waste Containers 

30 Remote-Handled (RH) TRU mixed waste containers include RH TRU Canisters, which are 
31 received at WIPP loaded singly in an RH-TRU 72-8 cask, shielded containers, which are 
32 received in HalfPACTs, and 55-gallon drums, which are received in a CNS 10-1608 cask. 

33 RH TRU Canister 

34 The RH TRU Canister is a steel single shell container which is constructed to be of high 
35 integrity. An example canister is depicted in Figure A 1-16a. The RH TRU Canister is vented and 
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will have a nominal internal volume of 31.4 fe (0.89 m3
) and shall contain waste packaged in 

2 small containers (e.g., drums) or waste loaded directly into the canistl3r. 

3 Standard 55-Gallon Drums 

4 Standard 55-gal (208-L) drums meet the requirements for U.S. Department of Transportation 
(DOT) specification 7 A regulations. A detailed description of a standard 55-gallon drum is 

6 provided above. Up to ten 55-gallon drums containing RH TRU mixed waste are arranged on 
7 two drum carriage units in the CNS 10-1608 cask (up to five drums per drum carriage unit). The 
8 drums are transferred to an RH TRU mixed waste Facility Canister that will contain three drums. 

9 Shielded Container 
10 

11 Remote-Handled TRU mixed waste received at the WIPP facility in shielded containers will be 
12 arranged as three-packs. A summary description of the shielded container is provided below. 
13 The shielded container meets the requirements for DOT specification 7 A (Figure A 1-37). 
14 

15 Shielded containers consist of a 30-gallon inner container with a gross internal volume of 4.0 ft3 

16 (0.11 m3
). One or more filter vents will be installed in the shielded container lid to prevent the 

17 escape of radioactive particulates and to prevent internal pressurization. The shielded container 
18 is constructed with approximately one inch of lead shielding on the sides and approximately 
19 three inches of steel on the top and bottom of the container and will be used to emplace RH 
20 TRU mixed waste. The shielding will allow it to be managed and stored as CH TRU mixed 
21 waste. 
22 

23 A1-1b(3) Container Compatibility 

24 All containers will be made of steel, and some will contain rigid, molded polyethylene liners. The 
25 compatibility study, documented in Appendix C 1 of the WIPP RCRA Part B Permit Application 
26 (DOE, 1997a), included container materials to assure containers are compatible with the waste. 
27 Therefore, these containers meet the requirements of 20.4. 1. 500 NMAC (incorporating 40 CFR 
28 §264. 172). 

29 A 1-1 c Description of the Container Storage Units 

30 A1-1c(1) Waste Handling Building Container Storage Unit (WHB Unit) 

31 The Waste Handling Building (WHB) is the surface facility where TRU mixed waste handling 
32 activities will take place (Figure A1-1a). The WHB has a total area of approximately 84,000 
33 square feet (ff) (7,804 square meters (m2

)) of which 32,307 ft2 (3,001 m2
) are designated for the 

34 waste handling and container storage of CH TRU mixed waste and 17,403 ff (1 ,617 m2
) are 

35 designated for handling and storage of RH TRU mixed waste, as shown in Figures A1-1, A 1-
36 14a, and A1-17a, b, c, and d. These areas are being permitted as the WHB Unit. The concrete 
37 floors are sealed with a coating that is sufficiently impervious to the chemicals in TRU mixed 
38 waste to meet the requirements of 20.4.1.500 NMAC (incorporating 40 CFR §264.175(b)(1)). 
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The Permittees will coordinate shipments with the generator/storage sites in an attempt to 
3 minimize the use of surge storage. However, there may be circumstances causing shipments to 
4 arrive that would exceed the maximum capacity of the CH Bay Storage Area. The Permittees 
5 may use the CH Bay Surge Storage Area as specified in Part 3 (see Figure A 1-1) only when the 
6 maximum capacities in the CH Bay Storage Area (except for the Shielded Storage Room) and 
7 the Parking Area Unit are reached and at least one of the following conditions is met: 

8 • Surface or underground waste handling equipment malfunctions prevent the 
9 Permittees from moving waste to disposal locations; 

10 • Hoisting or underground ventilation equipment malfunctions prevent the Permittees 
11 from moving waste into the underground; 

12 • Power outages cause a suspension of waste emplacement activities; 

13 • Inbound shipment delays are imminent because Parking Area Container Storage Unit 
14 Surge Storage is in use; or 

15 • Onsite or offsite emergencies cause a suspension of waste emplacement activities. 

16 The Permittees must notify NMED and those on the e-mail notification list (as specified in Permit 
7 Sections 1.11 and 3.1.1.4) upon using the CH Bay Surge Storage and provide justification for its 

18 use. 

19 CH TRU Mixed Waste 

20 The Contact-Handled Packages used to transport TRU mixed waste containers will be received 
21 through one of three air-lock entries to the CH Bay of the WHB Unit. The WHB heating, 
22 ventilation and air conditioning (HVAC) system maintains the interior of the WHB at a pressure 
23 lower than the ambient atmosphere to ensure that air flows into the WHB, preventing the 
24 inadvertent release of any hazardous or radioactive constituents contamination as the result of a 
25 contamination event. The doors at each end of the air lock are interlocked to prevent both from 
26 opening simultaneously and equalizing CH Bay pressure with outside atmospheric pressure. 

27 • TRUPACT-11 and HalfPACT Management 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

The CH Bay houses two TRUPACT-11 Docks (TRUDOCKs), each equipped with 
overhead cranes for opening and unloading Contact-Handled Packages. The 
TRUOOCKs are within the TRUDOCK Storage Area of the WHB Unit. The cranes are 
rated to lift the Contact-Handled Packaging lids as well as their contents. The cranes 
are designed to remain on their tracks and hold their load even in the event of a 
design-basis earthquake. 

Upon receipt and removal of CH TRU mixed waste containers from the Contact
Handled Packaging, the waste containers are required to be in good condition as 
provided in Permit Part 3. The waste containers will be visually inspected for physical 
damage (severe rusting, apparent structural defects, signs of pressurization, etc.) and 
leakage to ensure they are good condition prior to storage. Waste containers will also 
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be checked for external surface contamination. If a primary waste container is not in 
good condition, the Permittees will overpack the container, repair/patch the container 
in accordance with 49 CFR §173 and §178 (e.g., 49 CFR §173.28), or return the 
container to the generator. The Permittees may initiate local decontamination, return 
unacceptable containers to a DOE generator site or send the Contact-Handled 
Package to a third party contractor. Decontamination activities will not be conducted 
on containers which are not in good condition, or which are leaking. If local 
decontamination activities are opted for, the work will be conducted in the WHB Unit 
on the TRUDOCK. These processes are described in Section A1-1d. 

Once unloaded from the Contact-Handled Packaging, CH TRU mixed waste 
containers (7-packs, 3-packs, 4-packs, SWBs, or TOOPs) are placed in one of two 
positions on the facility pallet or on a containment pallet. The waste containers are 
stacked, on the facility pallets (one- or two-high, depending on weight considerations). 
Waste on containment pallets will be stacked one-high. The use of facility or 
containment pallets will elevate the waste at least 6 in. (15 em) from the floor surface. 
Pallets of waste will then be relocated to the CH Bay Storage Area of the WHB Unit for 
normal storage. 

In addition, four Contact-Handled Packages, containing up to eight 7-packs, 3-packs, 
4-packs, SWBs, or four TOOPs, may occupy positions at the TRUDOCKs. If waste 
containers are left in this area, they will be in the Contact-Handled Package with or 
without the shipping container lids removed. The maximum volume of waste in 
containers in four Contact-Handled Packages is 640 ft3 (18.1 m3

). 

23 • TRUPACT-111 Management 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

The TRUPACT-111 containing one SLB2 will be transferred to a Yard Transfer Vehicle 
in the Parking Area Unit using a forklift. The Yard Transfer Vehicle then transports the 
TRUPACT-111 into the CH Bay through one of the airlocks and into Room 108 for 
unloading (Figure A1-1b): The TRUPACT-111 is first transported to the bolting station 
where the overpack cover and closure lid are removed using a bolting robot, or 
manually as required, and a monorail hoist The TRUPACT-111 is then moved to the 
payload transfer station where the SLB2 is removed from the TRUPACT-111. 

The SLB2 will be visually inspected for physical damage in a similar manner as 
containers removed from a TRUPACT-11 or HalfPACT (i.e., severe rusting, apparent 
structural defects, or signs of pressurization) and for leakage to ensure it is in good 
condition. The SLB2 will also be checked for external surface contamination. If the 
SLB2 is not in good condition, the Permittees will repair/patch the container in 
accordance with 49 CFR §173 and §178 (e.g., 49 CFR §173.28), or return the 
container to the generator. The Permittees may initiate local decontamination, return 
unacceptable containers to a DOE generator site or send the SLB2 to a third-party 
contractor. If local decontamination activities are opted for, the work will be conducted 
in the WHB Unit. 

Once the SLB2 is unloaded from the TRUPACT-111 in Room 108, it will be placed on a 
facility pallet and moved to a pallet stand or floor storage location in the CH Bay for 
storage or to the conveyance loading room for waste emplacement. 

PERMIT A TI ACHMENT A 1 
Page A1-6 of 83 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 1, 2012 

The CH Bay Storage Area, which is shown in Figure A1-1, will be clearly marked to indicate the 
lateral limits of the storage area. This CH Bay Storage Area will have a maximum capacity of 13 
pallets ( 4, 160 fe [118 m3

]) of TRU mixed waste containers during normal operations. 

4 The Derived Waste Storage Area of the WHB Unit is on the north wall of the CH Bay. This area 
will contain containers up to the volume of a SWB for collecting derived waste from all TRU 

s mixed waste handling processes in the WHB Unit. The Derived Waste Storage Area is being 
7 permitted to allow containers in size up to a SWB to be used to accumulate derived waste. The 
a volume of TRU mixed waste stored in this area will be up to 66.3 fe (1.88 m\ The derived 
9 waste containers in the Derived Waste Storage Area will be stored on standard drum pallets, 

10 which are polyethylene trays with a grated deck, which will elevate the derived waste containers 
11 approximately 6 in. (15 em) from the floor surface, and provide approximately 50 gal (190 L) of 
12 secondary containment capacity. 

13 Aisle space shall be maintained in all WHB Unit TRU mixed waste storage areas. The aisle 
14 space shall be adequate to allow unobstructed movement of fire-fighting personnel, spill-control 
1s equipment, and decontamination equipment that would be used in the event of an off-normal 
16 event. An aisle space of 44 in. (1.1 m) between facility pallets will be maintained in all WHB Unit 
17 TRU mixed waste storage areas. An aisle space of 60 in. (1.5 m) will be maintained between 
18 the west wall of the CH Bay and facility pallets. 

19 The WHB has been designed to meet DOE design and associated quality assurance 
20 requirements. Table A1-1 summarizes basic design requirements, principal codes, and 
11 standards for the WIPP facility. Appendix D2 of the WIPP RCRA Part B Permit Application 
22 (DOE, 1997a) provided engineering design-basis earthquake and tornado reports. The design-
23 basis earthquake report provides the basis for seismic design of WIPP facility structures, 
24 including the WHB foundation. The WIPP design-basis earthquake is 0.1 g. The WIPP design-
25 basis tornado includes a maximum windspeed of 183 mi per hr (mi/hr) (294.5 km/hr), which is 
26 the vector sum of all velocity components. It is also limited to a translational velocity of 41 mi/hr 
21 (66 km/hr) and a tangential velocity of 124 mi/hr (200 km/hr). Other parameters are a radius of 
28 maximum wind of 325ft (99 m), a pressure drop of 0.5 lb per in2 (3.4 kilopascals [kPa]), and a 
29 rate-of-pressure drop of 0.09 lb/in. 2/s (0.6 kPa/s). A design-basis flood report is not available 
30 because flooding is not a credible phenomenon at the WIPP facility. Design calculations for the 
31 probable maximum precipitation (PMP) event, provided in Appendix D7 of the WIPP RCRA Part 
32 B Permit Application (DOE, 1997a), illustrated run-on protection for the WIPP facility. 

33 The WIPP facility does not lie within a 1 00-year floodplain. There are no major surface-water 
34 bodies within 5 mi (8 km) of the site, and the nearest river, the Pecos River, is approximately 12 
35 mi (19 km) away. The general ground elevation in the vicinity of the surface facilities 
36 (approximately 3,400 ft [1 ,036 m] above mean sea level) is about 500ft (152m) above the 
37 riverbed and 400 ft ( 122 m) above the 1 00-year floodplain. Protection from flooding or pending 
38 caused by PMP events is provided by the diversion of water away from the WI PP facility by a 
39 system of peripheral interceptor berms and dikes. Additionally, grade elevations of roads and 
40 surface facilities are designed so that storm water will not collect within the Property Protection 
41 Area under the most severe conditions. 

42 The following are the major pieces of equipment that will be used to manage CH TRU mixed 
43 waste in the container storage units. A summary of equipment capacities, as required by 
44 20.4.1.500 NMAC is included in Table A 1-2. 
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TRUPACT-11 Type B Packaging 

2 The TRUPACT-11 (Figure A1-8a) is a double-contained cylindrical shipping container 8ft (2.4 m) 
3 in diameter and 10ft (3m) high. It meets NRC Type B shipping container requirements and has 
4 successfully completed rigorous container-integrity tests. The payload consists of approximately 

7,265 lbs (3,300 kg) gross weight in up to fourteen 55-gal (208-L) drums, eight 85-gal (322-L) 
6 drums, six 100-gal (379-L) drums, two SWBs, or one TDOP. 

HalfPACT Type B Packaging 

8 The HalfPACT (Figure A1-8b) is a double-contained right cylindrical shipping container 7.8 ft 
g (2.4 m) in diameter and 7.6 ft (2.3 m) high. It meets NRC Type B shipping container 

10 requirements and has successfully completed rigorous container-integrity tests. The payload 
11 consists of approximately 7,600 lbs (3,500 kg) gross weight in up to seven 55-gal (208-L) 
12 drums, one SWB, or four 85-gallon drums. 

13 TRUPACT-111 Type B Packaging 

14 The TRUPACT-111 (Figure A1-33) is an NRC-certified Type B package designed to meet the 
15 containment and shielding requirements of 10 CFR Part 71. The nominal dimensions for a 
16 TRUPACT-111 are 14 feet 1 inch long, 8 feet 2 inches wide and 8 feet 8 inches high. The 
17 TRUPACT-111 is specifically certified to safely transport TRU wastes packaged in an SLB2. 

18 This package, unlike the TRUPACT-11 or HalfPACT, is horizontally loaded and will be unloaded 
19 horizontally as well. 

20 The TRUPACT-111 has a bolted overpack cover that is secured to the TRUPACT-111 container. 

21 The maximum weight of a TRUPACT-111 is 55,116 lbs (25,000 kg) when loaded with the 
22 maximum allowable contents of 11,486 lbs (5,210 kg). 

23 Unloading Docks 

24 Each TRUDOCK is designed to accommodate up to two Contact-Handled Packages. The 
25 TRUDOCK functions as a work platform, providing TRU mixed waste handling personnel easy 
26 access to the container during unloading operations (see Figure A 1-1a) (Also see Drawing 41-
27 M-001-W in Appendix D3 of the WIPP RCRA Part B Permit Application (DOE, 1997a)). 

2s The payload transfer station serves as the unloading dock for TRUPACT-111 and can 
29 accommodate a single TRUPACT-111 package. 

30 Forklifts 

31 Forklifts may be used to transfer the Contact-Handled Packages into the WHB Unit and may be 
32 used to transfer palletized CH TRU mixed waste containers to the facility transfer vehicle. 
33 Another forklift will be used for general-purpose transfer operations. This forklift has 
34 attachments and adapters to handle individual TRU mixed waste containers, if required. 
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At each TRUDOCK, an overhead bridge crane is used with a specially designed lift fixture for 
3 disassembly of the Contact-Handled Packages. Separate lifting attachments have been 
4 specifically designed to accommodate SWBs and TOOPs. The lift fixture, attached to the crane, 
5 has built-in level indicators and two counterweights that can be moved to adjust the center of 
6 gravity of unbalanced loads and to keep them level. 

7 The TRUPACT-111 is unloaded horizontally in Room 108. The Payload Transfer Station, Yard 
8 Transfer Vehicle and Facility Transfer Vehicle, or forklift are used to perform the unloading and 
9 movement functions. The Payload Transfer Station includes retractable arms that are used to 

10 position the SLB2 onto the Facility Transfer Vehicle and facility pallet. 

11 Facility or Containment Pallets 

12 The facility pallet is a fabricated steel unit designed to support 7 -packs, 4-packs, or 3-packs of 
13 drums, SWBs, TOOPs, or an SLB2, and has a rated load of 25,000 lbs. (11 ,430 kg). The facility 
14 pallet will accommodate up to four 7 -packs, four 3-packs, or four 4-packs of drums, four SWBs 
15 (in two stacks of two units), two TOOPs, or an SLB2. Loads are secured to the facility pallet 
16 during transport to the emplacement area. Facility pallets are shown in Figure A1-10. Fork 
17 pockets in the side of the pallet allow the facility pallet to be lifted and transferred by forklift to 
18 prevent direct contact between TRU mixed waste containers and forklift tines. This arrangement 
19 reduces the potential for puncture accidents. Facility pallets may also be moved by facility 
20 transfer vehicles. WIPP facility operational documents define the operational load of the facility 
21 pallet to ensure that the rated load of a facility pallet is not exceeded. 

22 Containment pallets are fabricated units having a containment capacity of at least ten percent of 
23 the volume of the containers and designed to support a minimum of either a single drum, a 
24 single SWB or a single TDOP. The pallets will have a rated load capacity of equal to or greater 
25 than the gross weight limit of the container(s) to be supported on the pallet. Loads are secured 
26 to the containment pallet during transport. A typical containment pallet is shown in Figure A 1-
27 1 Oa. Fork pockets in the side of the pallet allow the containment pallet to be lifted and 
28 transferred by forklift. WIPP facility operational documents define the operational load of the 
29 containment pallet to assure that the rated load of a containment pallet is not exceeded. 

30 Facility Transfer Vehicle 

31 The facility transfer vehicle is a battery or electric powered automated vehicle that either 
32 operates on tracks or has an on-board guidance system that allows the vehicle to operate on 
33 the floor of the WHB. It is designed with a flat bed that has adjustable height capability and may 
34 transfer waste payloads on facility pallets or off the facility pallet stands in the CH Bay storage 
35 area, and on and off the waste shaft conveyance by raising and lowering the bed (see Figure 
36 A1-11). 

37 Yard Transfer Vehicle 

38 The Yard Transfer Vehicle (Figure A 1-35) transports the TRUPACT-111 shipping container from 
39 the PAU into the WHB and into Room 108. The Yard Transfer Vehicle is an electric vehicle with 
40 a load capacity of 60,000 pounds. 
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RH TRU Mixed Waste 

2 The RH TRU mixed waste is handled and stored in the RH Complex of the WH8 Unit which 
3 comprises the following locations: RH Bay (12,552 ft2 (1, 166m2

)), the Cask Unloading Room 
4 (382 W (36 m2

)), the Hot Cell (1 ,841 W (171 m2
)), the Transfer Cell (1 ,003 ff (93m2

)) (Figures 
5 A1-17a, band c), and the Facility Cask Loading Room (1 ,625 W (151 m2

)) (Figure A1-17d). 

6 The RH Bay (Figure A1-14a) is a high-bay area for receiving casks and subsequent handling 
operations. The trailer carrying the RH-TRU 72-B or CNS 10-1608 shipping cask (Figures A 1-

8 18, A1-19, A1-20 and A1-21) enters the RH Bay through a set of double doors on the east side 
9 of the WHB. The RH Bay houses the Cask Transfer Car. The RH Bay is served by the RH Bay 

10 Overhead Bridge Crane used for cask handling and maintenance operations. Storage in the RH 
11 Bay occurs in the RH-TRU 72-8 or CNS 10-1608 casks. The storage occurs after the trailer 
12 containing the cask is moved into the RH Bay and prior to moving the cask into the Cask 
13 Unloading Room to stage the waste for disposal operations. A maximum of two loaded casks 
14 and one 55-gallon drum for derived waste (156 ft3 (4.4 m3

)) may be stored in the RH Bay. 

15 The Cask Unloading Room (Figure A 1-17a) provides for transfer of the RH-TRU 72-B cask to 
16 the Transfer Cell, or the transfer of drums from the CNS 10-1608 cask to the Hot Cell. Storage 
11 in the Cask Unloading Room will occur in the RH-TRU 72-B or CNS 10-160B casks. Storage in 
18 this area typically occurs at the end of a shift or in an off-normal event that results in the 
19 suspension of waste handling operations. A maximum of one cask (74 ft3 (2.1 m3

)) may be 
20 stored in the Cask Unloading Room. 

21 The Hot Cell (Figure A1-17b) is a concrete shielded room in which drums of RH TRU mixed 
22 waste will be transferred remotely from the CNS 10-1608 cask, staged in the Hot Cell, and 
23 loaded into a Facility Canister. The loaded Facility Canister is then lowered from the Hot Cell 
24 into the Transfer Cell Shuttle Car containing a Shielded Insert. Storage in the Hot Cell occurs in 
25 either drums or Facility Canisters. Drums that are stored are either on the drum carriage unit 
26 that was removed from the CNS 10-1608 cask or in a Facility Canisters. A maximum of 12 55-
27 gallon drums and one 55-gallon drum for derived waste (94.9 ft3 (2.7 m3

)) may be stored in the 
28 Hot Cell. 

29 The Transfer Cell (Figure A 1-17 c) houses the Transfer Cell Shuttle Car, which moves the RH-
30 TRU 72-B cask or Shielded Insert into position for transferring the canister to the Facility Cask. 
31 Storage in this area typically occurs at the end of a shift or in an off-normal event that results in 
32 the suspension of a waste handling evolution. A maximum of one canister (31.4 ft3 (0.89 m3

)) 

33 may be stored in the Transfer Cell in the Transfer Cell Shuttle Car. 

34 The Facility Cask Loading Room (Figure A 1-17d) provides for transfer of a canister to the 
35 Facility Cask for subsequent transfer to the waste shaft conveyance and to the Underground 
36 Hazardous Waste Disposal Unit (HWDU). The Facility Cask Loading Room also functions as an 
37 air lock between the Waste Shaft and the Transfer Cell. Storage in this area typically occurs at 
38 the end of a shift or in an off-normal event that results in the suspension of waste handling 
39 operations. A maximum of one canister (31.4 ft3 (0.89 m3

)) may be stored in the Facility Cask 
40 (Figure A 1-23) in the Facility Cask Loading Room. 

41 Following is a description of major pieces of equipment that are used to manage RH TRU mixed 
42 waste in the WHB Unit. A summary of equipment capacities, as required by 20.4.1.500 NMAC, 
43 is included in Table A1-3. 

PERMIT ATTACHMENT A1 
Page A1-10 of 83 



Casks 

Waste Isolation Pilot P~nt 
Hazardous Waste Permit 

November 1, 2012 

The RH-TRU 72-B cask (Figure A1-20) is a cylinder designed to meet U.S. Department of 
3 Transportation (DOT) Type B shipping container requirements. It consists of a separate inner 
4 vessel within a stainless steel, lead-shielded outer cask protected by impact limiters at each 
s end, made of stainless steel skins filled with polyurethane foam. The inner vessel is made of 
6 stainless steel and provides an internal containment boundary and a cavity for the payload. 
7 Neither the outer cask nor the inner vessel is vented. Payload capacity of each RH-TRU 72-B 
a shipping cask is 8,000 lbs (3,628 kg). The payload consists of a canister of RH TRU mixed 
9 waste, which may contain up to 31.4 fe (0.89 m3

) of directly loaded waste or waste in smaller 
1 o containers. 

11 The CNS 1 0-160B cask (Figure A 1-21) is designed to meet DOT Type B container requirements 
12 and consists of two carbon steel shells and a lead shield, welded to a carbon steel bottom plate. 
13 A 12-gauge stainless steel thermal shield surrounds the cask outer shell, which is equipped with 
14 two steel-encased, rigid polyurethane foam impact limiters attached to the top and bottom of the 
15 cask. The CNS 10-160B cask is not vented. Payload capacity of each CNS 10-160B cask is 
16 14,500 lbs (6,577 kg). The payload consists of up to ten 55-gallon drums. 

17 Shielded Insert 

18 The Shielded Insert (Figure A 1-30) is specifically designed to be used in the Transfer Cell to 
19 hold and transport loaded Facility Canisters from the Hot Cell until loaded into the Facility Cask. 
·w The Shielded Insert, designed and constructed similar to the RH-TRU 72-B shipping cask, has a 
21 29 in. inside diameter with an inside length of 130.5 in. to accommodate the Facility Canister, 
22 which is 28.5 in. in diameter by 117.5 in. long. The Shielded Insert is installed on and removed 
23 from the Transfer Cell Shuttle Car in the same manner as the RH-TRU 72-B shipping cask. 

24 CNS 10-160B Drum Carriage 

25 The CNS 1 0-160B drum carriage (Figure A 1-25) is a steel device used to handle drums in the 
26 CNS 10-160B cask. The drum carriages are stacked two high in the CNS 10-160B cask during 
27 shipment. They are removed from the cask using a below-the-hook lifting device termed a 
28 pentapod. The drum carriage is rated to lift up to five drums with a maximum weight of 1000 
29 pounds each. 

30 RH Bay Overhead Bridge Crane 

31 In the RH Bay, an overhead bridge crane is used to lift the cask from the trailer and place it on 
32 the Cask Transfer Car. It is also used to remove the impact limiters from the casks and the outer 
33 lid of the RH-TRU 72-B cask. 

34 Cask Lifting Yoke 

35 The lifting yoke is a lifting fixture that attaches to the RH Bay Overhead Bridge Crane and is 
36 designed to lift and rotate the RH-TRU 72-B cask onto the Cask Transfer Car. 

37 Cask Transfer Cars 

38 The Cask Transfer Cars (Figures A 1-22a and A 1-22b) are self-propelled, rail-guided vehicles 
39 that transport casks between the RH Bay and the Cask Unloading Room. 
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6.25 Ton Grapple Hoist 

2 A 6.25 Ton Grapple Hoist is used to hoist the canister from the Transfer Cell Shuttle Car into the 
3 Facility Cask. 

4 Facility Canister 

s The Facility Canister is a cylindrical container designed to hold three 55-gallon drums of either 
6 RH TRU waste or dunnage (Figure A1-16). 

7 Facility Cask 

8 The Facility Cask body consists of two concentric steel cylinders. The annulus between the 
9 cylinders is filled with lead, and gate shield valves are located at either end. Figure A 1-23 

10 provides an outline configuration of the Facility Cask. The canister is placed inside the Facility 
11 Cask for shielding during canister transfer from the RH Complex to the Underground HWDU for 
12 emplacement. 

13 Facility Cask Transfer Car 

14 The Facility Cask Transfer Car (Figure A1-24) is a self-propelled rail car that is used to move 
15 the Facility Cask between the Facility Cask Loading Room and the Shaft Station in the 
16 underground. 

17 Hot Cell Bridge Crane 

18 The Hot Cell Bridge Crane, outfitted with a rotating block and the Hot Cell Facility Grapple, will 
19 be used to lift the CNS 10-160B lid and the drum carriage units from the cask located in the 
20 Cask Unloading Room, into the Hot Cell. The Hot Cell Bridge Crane is also used to lift the 
21 empty Facility Canisters into place within the Hot Cell, move loaded drums into the Facility 
22 Canister, and lower loaded Facility Canisters into the Transfer Cell. 

23 Overhead Powered Manipulator 

24 The Overhead Powered Manipulator is used in the Hot Cell to lift individual drums from the drum 
25 carriage unit and lower each drum into the Facility Canister and support miscellaneous Hot Cell 
26 operations. 

27 Manipulators 

2s There is a maximum of two operational sets of fixed Manipulators in the Hot Cell. The 
29 Manipulators collect swipes of drums as they are being lifted from the drum carriage unit and 
3o transfer the swipes to the Shielded Material Transfer Drawer and support Hot Cell operations. 

31 Shielded Material Transfer Drawer 

32 The Shielded Material Transfer Drawer is used to transfer swipe samples obtained by the fixed 
33 Manipulators to the Hot Cell Gallery for radiological counting and transferring small equipment 
34 into and out of the Hot Cell. 
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2 The Closed-Circuit Television Camera system is used to monitor operations throughout the Hot 
3 Cell and Transfer Cell. These cameras are used to perform inspections of waste containers and 
4 waste management areas. This camera system is operated from the shielded room in the 
5 Facility Cask Loading Room and Hot Cell Gallery. The camera system has a video recording 
6 capability as an operational aid. 

7 Transfer Cell Shuttle Car 

The Transfer Cell Shuttle Car (Figure A 1-31) positions the loaded RH-TRU 72-8 cask and 
9 Shielded Insert within the Transfer Cell. 

10 Cask Unloading Room Crane 

11 The Cask Unloading Room Crane lifts and suspends the RH-TRU 72-8 cask or Shielded Insert 
12 from the Transfer Car and lowers the cask or Shielded Insert into the Transfer Cell Shuttle Car. 

13 Facility Cask Rotating Device 

14 The Facility Cask Rotating Device, a floor mounted hydraulically operated structure, is designed 
15 to rotate the Facility Cask from the horizontal position to the vertical position for waste canister 
16 loading and then back to the horizontal position after the waste canister has been loaded into 
17 the Facility Cask (Figure A1-32). 

18 A1-1c(2) Parking Area Container Storage Unit (Parking Area Unit) 

19 The parking area south of the WH8 (see Figure A 1-2) will be used for storage of waste 
20 containers within sealed shipping containers awaiting unloading. The area extending south from 
21 the WH8 within the fenced enclosure identified as the Controlled Area on Figure A 1-2 is defined 
22 as the Parking Area Unit. The Parking Area Unit provides storage space for up to 6, 734 ft3 (191 
23 m3

) of TRU mixed waste, contained in up to 40 loaded Contact-Handled Packages and 8 
24 Remote-Handled Packages. Secondary containment and protection of the waste containers 
25 from standing liquid are provided by the Contact-Handled or Remote-Handled Packaging. 
26 Wastes placed in the Parking Area Unit will remain sealed in their Contact-Handled or Remote-
27 Handled Packages, at all times while in this area. 

28 The Nuclear Regulatory Commission (NRC) Certificate of Compliance requires that sealed 
zg Contact-Handled or Remote-Handled Packages which contain waste be vented every 60 days 
3D to avoid unacceptable levels of internal pressure. During normal operations the maximum 
31 residence time of any one container in the Parking Area Unit is typically five days. Therefore, 
32 during normal waste handling operations, no Contact-Handled or Remote-Handled Packages 
33 will require venting while located in the Parking Area Unit. Any off-normal event which results in 
34 the need to store a waste container in the Parking Area Unit for a period of time approaching 
35 fifty-nine (59) days shall be handled in accordance with Section A 1-1e(2) of this Permit 
36 Attachment. Under no circumstances shall a Contact-Handled or Remote-Handled Package be 
37 stored in the Parking Area Unit for more than fifty-nine (59) days after the date that the inner 
38 containment vessel of the Contact-Handled or Remote-Handled Package was sealed at the 
39 generator site. 
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Parking Area Surge Storage 

2 The Permittees will coordinate shipments with the generator/storage sites in an attempt to 
3 minimize the use of surge storage. However, there may be circumstances causing shipments to 
4 arrive that would exceed the maximum capacity of the Parking Area. The Permittees may use 
5 the Parking Area Surge Storage as specified in Part 3 (see Figure A1-2) only when the 
6 maximum capacity in the Parking Area is reached and at least one of the following conditions is 
7 met: 

8 • Surface or underground waste handling equipment malfunctions prevent the 
9 Permittees from moving waste to disposal locations; 

10 • Hoisting or underground ventilation equipment malfunctions prevent the Permittees 
11 from moving waste into the underground; 

12 • Power outages cause a suspension of waste emplacement activities; 

13 • Inbound shipment delays are imminent because the Parking Area is full (not applicable 
14 to RH TRU waste shipments); or 

15 • On site or offsite emergencies cause a suspension of waste emplacement activities. 

16 The Permittees must notify NMED and those on the e-mail notification list (as specified in Permit 
17 Sections 1.11 and 3.1.2.4) upon using the Parking Area Surge Storage and provide justification 
1a for its use. 

19 A1-1d Container Management Practices 

20 20.4.1.500 NMAC (incorporating 40 CFR §264.173) requires that containers be managed in a 
21 manner that does not result in spills or leaks. Containers are required to be closed at all times, 
22 unless waste is being placed in the container or removed. Because containers at the WIPP will 
23 contain radioactive waste, safety concerns require that containers be continuously vented to 
24 obviate the buildup of gases within the container. These gases could result from radiolysis, 
25 which is the breakdown of moisture by radiation. The vents, which are nominally 0. 75 in. (1.9 
26 centimeters [em]) in diameter, are generally installed on or near the lids of the containers. These 
21 vents are filtered so that gas can escape while particulates are retained. 

28 TRU mixed waste containers, containing off-site waste, are never opened at the WIPP facility. 
29 Derived waste containers are kept closed at all times unless waste is being added or removed. 

30 Off-normal events could interrupt normal operations in the waste management process line. 
31 These off normal events fall into the following categories: 

32 • Waste management system equipment malfunctions 
33 • Waste shipments with unacceptable levels of surface contamination 
34 • Hazardous Waste Manifest discrepancies that are not immediately resolved 
35 • A suspension of emplacement activities for regulatory reasons 

36 Shipments of waste from the generator sites will be stopped in any event which results in an 
37 interruption to normal waste handling operations that exceeds three days. 
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Prior to receipt of TRU mixed waste at the WIPP facility, waste operators will be thoroughly 
trained in the safe use of TRU mixed waste handling and transport equipment. The training will 

3 include both classroom training and on-the-job training. 

4 A1-1d(1) Derived Waste 

5 The WIPP facility operational philosophy is to introduce no new hazardous chemical 
6 components into TRU mixed waste or TRU mixed waste residues that could be present in the 
7 controlled area. This will be accomplished principally through written procedures and the use of 
s Safe Work Permits (SWP) 1 and Radiological Work Permits (RWP)2 which govern the activities 
9 within a controlled area involving TRU mixed waste. The purpose of this operating philosophy is 

10 to avoid generating TRU mixed waste that is compositionally different than the TRU mixed 
11 waste shipped to the WIPP facility for disposal. 

12 Some additional TRU mixed waste, such as used personal protective equipment, swipes, and 
13 tools, may result from decontamination operations and off-normal events. Such waste will be 
14 assumed to be contaminated with RCRA-regulated hazardous constituents in the TRU mixed 
15 waste containers from which it was derived. Derived waste may be generated as the result of 
16 decontamination activities during the waste handling process. Should decontamination activities 
17 be performed, water and a cleaning agent such as those listed in Permit Attachment D will be 
1a used. Derived waste will be considered acceptable for management at the WIPP facility, 
19 because any TRU mixed waste shipped to the facility will have already been determined to be 
20 acceptable and because no new constituents will be added. Data on the derived waste will be 
21 entered into the VVVVIS database. Derived waste will be contained in standard DOT approved 
22 Type A containers. 

23 The Safety Analysis Report (DOE 1997b) for packaging requires the lids of TRU mixed waste 
24 containers to be vented through high efficiency particulate air (HEPA)-grade filters to preclude 
25 container pressurization caused by gas generation and to prevent particulate material from 
26 escaping. Filtered vents used in CH TRU mixed waste containers (55-gal (208-L) drums, 85-gal 
27 (322 L) drums, 100-gal (379-L) drums, TOOPs, and SWBs) have an orifice approximately 0.375-
28 in. (9.53-millimeters) in diameter through which internally generated gas may pass. The filter 
29 media can be any material (e.g., composite carbon, sintered metal). 

30 As each derived waste container is filled, it will be closed with a lid containing a HEPA-grade. 
31 filter and moved to an Underground Hazardous Waste Disposal Unit (HWDU) using the same 
32 equipment used for handling TRU mixed waste. 

1 SWPs are prepared to assure that any hazardous work (not already covered by a procedure) is performed with due precaution. 
SWPs are issued by the Permittees after a job supervisor completes the proper form detailing the job location, work description, 
personnel involved, specific hazards involved, and protective requirements. The Permittees review the form, check on the adequacy 
of the protective measures, and if sufficient, approve the wonk permit. Conditions of the SWPs must be met while any hazardous 
work is proceeding. Examples of activities covered by the SWP program include confined space entry, overhead work, and work on 
energized equipment. 
2 RWPs are used to control entry into and performance of work within a controlled area (CA). Managers responsible for work within 
a CA must generate a work permit that specifies the work scope, limiting conditions, dosimetry, respiratory protection, protective 
clothing, specific worker qualifications, and radiation safety technician support. RWPs are approved by the Permittees after thorough 
review. No work can proceed in a CA without a valid RWP. 
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A1-1d(2) CH TRU Mixed Waste Handling 

2 CH TRU mixed waste containers will arrive by tractor-trailer at the WIPP facility in sealed 
3 shipping containers (e.g., TRUPACT-IIs, HalfPACTs, or TRUPACT-IIIs) (see Figure A1-12), at 
4 which time they will undergo security and radiological checks and shipping documentation 
s reviews. A forklift will remove the Contact-Handled Packages which will be transported by forklift 
s or Yard Transfer Vehicle through an air lock that is designed to maintain differential pressure in 
7 the WHB. The forklift will place the shipping containers at either one of the two TRUDOCKs in 
8 the TRUDOCK Storage Area of the WHB Unit or the Yard Transfer Vehicle will locate the 
9 TRUPACT-111 at the bolting station in Room 108. An external survey of the Contact-Handled 

10 Package inner vessel (Figure A 1-8a and A 1-8b) will be performed as the outer containmerlt 
11 vessel lid is removed. The inner vessel lid or closure lid will be lifted under the Vent Hood 
12 System (VHS), and the contents will be surveyed during and after this process is complete. The 
13 VHS3 is attached to the Contact-Handled Package to provide atmospheric control and 
14 confinement of headspace gases at their source. It also prevents potential personnel exposure 
15 and facility contamination due to the spread of radiologically contaminated airborne dust 
16 particles and minimizes personnel exposure to VOCs. 

17 Contamination surveys at the WIPP facility are based in part on radiological surveys used to 
18 indicate potential releases of hazardous constituents from containers by virtue of detection of 
19 radioactive contamination (see Permit Attachment G3). Radiological surveys may be applicable 
20 to most hazardous constituent releases except the release of gaseous VOCs from TRU mixed 
21 waste containers. Radiological surveys provide the WIPP facility with a very sensitive method of 
22 indicating the potential release of nongaseous hazardous constituents through the use of 
23 surface sampling (swipes) and radioactivity counting. Radiological surveys are used in addition 
24 to the more conventional techniques such as visual inspection to identify spills. 

25 Under normal operations, it is not expected that the waste containers will be externally 
26 contaminated or that removable surface contamination on the shipping package or the waste 
27 containers will be in excess of the DOE's free release limits (i.e.; < 20 disintegrations per minute 
2s (dpm)4 per 100 cm2 alpha or< 200 dpm per 100 cm2 beta/gamma). In such a case, no further 
29 decontamination action is needed. The shipping package and waste container will be handled 
30 through the normal process. However, should the magnitude of contamination exceed the free 
31 release limits, yet still fall within the criteria for small area "spot" decontamination (i.e., less than 
32 or equal to 100 times the free release limit and less than or equal to 6 tr [0.56 m2

]), the shipping 
33 package or the waste container will be decontaminated. Decontamination activities will not be 

3 The TRU mixed waste container head space may contain radiologically contaminated airborne dust particles. 
1. Without the VHS, a potential mechanism will exist to spread contamination (if present) in the immediate CH TRU mixed waste 

handling area, because lid removal will immediately expose headspace gases to prevailing air currents induced by the building 
ventilation system. 

2. With the VHS, a confined and controlled set of prevailing air currents will be induced by the system blower. The VHS will 
function as a local exhaust system to effectively control radiologically contaminated airborne dust particles (and VOCs) at 
essentially atmospheric pressure conditions. 
Functionally, the VHS will draw the TRU mixed waste container headspace gases, convey them through a HEPA filter, and 
ultimately duct them through the WHB exhaust ventilation system. VOCs will pass through the HEPA filter and will be conveyed 
to the ventilation exhaust duct system. The system principally consists of a functional aggregation of 1) vent hood assembly, 2) 
HEPA filter assemblies (to capture any airborne radioactive particles), 3) blower (to provide forced airflow), 4) ductwork, and 
5) flexible hose. 

4 The unit "dpm" stands for "disintegration per minute" and is the rate of emission by radioactive material as determined by 
correcting the counts per minute observed by an appropriate detector for background, efficiency, and geometric factors associated 
with the instrumentation. 
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conducted on containers which are not in good condition, or containers which are leaking. 
2 Containers which are not in good condition, and containers which are leaking, will be 
3 overpacked, repaired/patched in accordance with 49 CFR §173 and §178 (e.g., 49 CFR 
4 §173.28), or returned to the generator. In addition, if during the waste handling process at the 
5 WIPP a waste container is breached, it will be overpacked, repaired/patched in accordance with 
6 49 CFR §173 and §178 (e.g., 49 CFR §173 28), or returned to the generator. Should WIPP 
7 structures or equipment become contaminated, waste handling operations in the affected area 
8 will be immediately suspended. 

s Decontamination activities will use water and cleaning agents (see Permit Attachment D) so as 
10 to not generate any waste that cannot be considered derived waste. Items that are radiologically 
11 contaminated are also assumed to be contaminated with the hazardous wastes that are in the 
12 container involved in the spill or release. A complete listing of these waste components can be 
13 obtained from the WIPP Waste Information System (WWIS), as described in Permit Attachment 
14 C, for the purpose of characterizing derived waste. 

15 It is assumed that the process of decontamination will remove the hazardous waste constituents 
16 along with the radioactive waste constituents. To provide verification of the effectiveness of the 
17 removal of hazardous waste constituents, once a contaminated surface is demonstrated to be 
18 radiologically clean, the "swipe" will be sent for analysis for hazardous constituents. The use of 
1s these confirmation analyses is· as follows: 

20 For waste containers, the analyses becomes documentation of the condition of the container 
:1 at the time of emplacement. The presence of hazardous waste constituents on a container after 

22 decontamination will be at trace levels and will likely not be visible and will not pose a threat to 
23 human health or the environment. These containers will be placed in the underground without 
24 further action once the radiological contamination is removed unless there is visible evidence of 
2s hazardous waste spills or hazardous waste on the container and this contamination is 
26 considered likely to be released prior to emplacement in the underground. 

27 For area contamination, once the area is cleaned up and is shown to be radiologically clean, it 
2s will be sampled for the presence of hazardous waste residues. If the area is large, a sampling 
29 plan will be developed which incorporates the guidance of EPA's SW 846 in selecting random 
30 samples over large areas. Selection of constituents for sampling analysis will be based on 
31 information (in the WWIS) about the waste that was spilled and information on cleanup 
32 procedures. If the area is small, swipes will be used. If the results of the analysis show that 
33 residual contamination remains, a decision will be made whether further cleaning will be 
34 beneficial or whether final clean up shall be deferred until closure. For example, if hazardous 
35 constituents react with the floor coating and are essentially nonremovable without removing the 
36 coating, then clean up will be deferred until closure when the coatings will be stripped. In any 
37 case, appropriate notations will be entered into the operating record to assure proper 
38 consideration of formerly contaminated areas at the time of closure. Furthermore, measures 
39 such as covering, barricading, and/or placarding will be used as needed to mark areas that 
40 remain contaminated. 

41 Small area decontamination, if needed, will occur in the area in which it is detected for 
42 contamination that is less than 6 tf (0.56 m2

) in area and is less than 100 times the free release 
43 limit. The free release limit is defined by DOE Orders as alpha contamination less than 20 
44 dpm/100 cm2 and beta-gamma contamination less than 200 dpm/100 cm2

. Overpacking would 
45 occur in the event the WIPP staff damages an otherwise intact container during handling 
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activities. In such a case, a radiological boundary will be established, inside which all activities 
2 are carefully controlled in accordance with the protocols for the cleanup of spills or releases. A 

plan of recovery will be developed and executed, including overpacking or repairing the 
4 damaged container. The overpacked or repaired container will be properly labeled and sent 
5 underground for disposal. The area will then be decontaminated and verified to be free of 
6 contamination using both radiological and hazardous waste sampling techniques (essentially, 

this is done with "swipes" of the surface for counting in sensitive radiation detection equipment 
a or, if no radioactivity is present, by analysis for hazardous waste by an offsite laboratory). 

9 In the event a large area contamination is discovered within a Contact-Handled Package during 
10 unloading, the waste will be left in the Contact-Handled Package and the shipping container will 
11 be resealed. The DOE considers such contamination problems the responsibility of the shipping 
12 site. Therefore, the shipper will have several options for disposition. These are as follows: 

13 • The Contact-Handled Package can be returned to the shipper for decontamination and 
14 repackaging of the waste. Such waste would have to be re-approved prior to shipment 
15 to the WIPP. . 

16 • Shipment to another DOE site for management in the event the original shipper does 
17 not have suitable facilities for decontamination. If the repairing site wishes to return the 
1s waste to WIPP, the site will have to meet the characterization requirements of the 
19 WAP. 

20 

21 

22 

• The waste could go to a third (non-DOE) party for decontamination. In such cases, the 
repaired shipment would go to the original shipper and be recertified prior to shipment 
to the WIPP. 

23 Written procedures specify materials, protocols, and steps needed to put an object into a safe 
24 configuration for decontamination of surfaces. A RWP will always be prepared prior to 
25 decontamination activities. TRU mixed waste products from decontamination will be managed 
26 as derived wastes 

21 The TRUPACT-11 may hold up to two ?-packs, two 4-packs, two 3-packs, two SWBs, or one 
2s TDOP. A HalfPACT may hold seven 55-gal (208-L) drums, one SWB, or four 85-gallon drums. 
29 The TRUPACT-111 holds a single SLB2. An overhead bridge crane or Facility Transfer Vehicle 
30 will be used to remove the contents of the Contact-Handled Package and place them on a 
31 facility pallet. The containers will be visually inspected for physical damage (severe rusting, 
32 apparent structural defects, signs of pressurization, etc.) and leakage to ensure they are in good 
33 condition prior to storage. Waste containers will also be checked for external surface 
34 contamination. If a primary waste container is not in good condition, the Permittees will 
35 overpack the container, repair/patch the container in accordance with 49 CFR §173 and §178 
36 (e.g., 49 CFR §17328), or return the container to the generator. 

5 Note that the DOE had previously proposed use of an Overpack and Repair Room to deal with major decontamination and 
overpacking activities. The DOE has eliminated the need for this area by: 1) limiting the size of contamination events that will be 
dealt with as described in this section, and 2) by performing overpacking at the point where a need for overpacking is identified 
instead of moving the waste to another area of the WHB. This strategy minimizes the spread of contamination. 
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For inventory control purposes, TRU mixed waste container identification numbers will be 
verified against the Uniform Hazardous Waste Manifest and the WWIS. Inconsistencies will be 

3 resolved with the generator before TRU mixed waste is emplaced. Discrepancies that are not 
4 resolved within 15 days will be reported to the NMED in accordance with 20.4.1.500 NMAC 
5 (incorporating 40 CFR §264.72). 

Each facility pallet has two recessed pockets to accommodate two sets of ?-packs (see Figure 
7 A1-10), two sets of 4-packs, two sets of 3-packs, or two SWBs stacked two-high, two TOOPs, or 

any combination thereof. Each facility pallet will accommodate one SLB2. Each stack of waste 
9 containers will be secured prior to transport underground. A forklift or the facility transfer vehicle 

10 will transport the loaded facility pallet to the conveyance loading room located adjacent to the 
11 Waste Shaft. The conveyance loading room serves as an air lock between the CH Bay and the 
12 Waste Shaft, preventing excessive air flow between the two areas. The facility transfer vehicle 
13 will be driven onto the waste shaft conveyance deck, where the loaded facility pallet will be 
14 transferred to the waste shaft conveyance, and the facility transfer vehicle will be backed off. 
15 Containers of CH TRU mixed waste (55-gal (208 L) drums, SWBs, 85-gal (322 L) drums, 100-
16 gal (379-L) drums, and TOOPs) can be handled individually, if needed, using the forklift and 
17 lifting attachments (i.e., drum handlers, parrot beaks). 

) 

18 The waste shaft conveyance will lower the loaded facility pallet to the Underground HWDUs. 
19 Figure A 1-13 is a flow diagram of the CH TRU mixed waste handling process. 

20 A1-1d(3) RH TRU Mixed Waste Handling 

21 The RH TRU mixed waste that is not in a shielded container will be received in the RH-TRU 72-
22 B cask or CNS 10-160B cask loaded on a trailer, as illustrated in process flow diagrams in 
23 Figures A 1-26 and A 1-27, respectively. These are shown schematically in Figures A 1-28 and 
24 A1-29. Remote-Handled TRU mixed waste received in shielded containers will be managed and 
25 stored as CH TRU mixed waste. Upon arrival at the gate, external radiological surveys, security 
26 checks, shipping documentation reviews are performed and the Uniform Hazardous Waste 
27 Manifest is signed. The generator's copy of the Uniform Hazardous Waste Manifest is returned 
28 to the generator. Should the results of the contamination survey exceed acceptable levels, the 
29 shipping cask and transport trailer remain outside the WHB in the Parking Area Unit, and the 
30 appropriate radiological boundaries (i.e., ropes, placards) are erected around the shipping cask 
31 and transport trailer. A determination will be made whether to return the cask to the originating 
32 site or to decontaminate the cask. 

33 Following cask inspections, the shipping cask and trailer are moved into the RH Bay or held in 
34 the Parking Area Unit. The waste handling process begins in the RH Bay where the impact 
35 limiter(s) are removed from the shipping cask while it is on the trailer. Additional radiological 
36 surveys are conducted on the end of the cask previously protected by the impact limiter(s) to 
37 verify the absence of contamination. The cask is unloaded from the trailer using the RH Bay 
38 Overhead Bridge Crane and placed on a Cask Transfer Car. 

39 Differential air pressure between the RH TRU mixed waste handling locations in the RH 
40 Complex protects workers and prevents potential spread of contamination during handling of 
41 RH TRU mixed waste. Airflow between key rooms in the WHB is controlled by maintaining 
42 differential pressures between the rooms. The CH Receiving Bay is maintained with a negative 
43 pressure relative to outside atmosphere. The RH Receiving Bay is maintained with a 
44 requirement to be positive pressure relative to the CH Receiving Bay. The RH Hot Cell is 
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1 maintained with a negative differential pressure relative to the RH Receiving Bay. The Hot Cell 
2 ventilation is exhausted through high-efficiency particulate air filters prior to venting through the 
3 WHB filtered exhaust. 

4 RH-TRU 72-B Cask Unloading 

5 The Cask Transfer Car then moves the RH-TRU 72-B cask to a work stand in the RH Bay. The 
6 work stand allows access to the head area ofthe RH-TRU 72-B cask for conducting radiological 
7 surveys, performing physical inspections or minor maintenance, and decontamination, if 
8 necessary. The outer lid bolts on the RH-TRU 72-B cask are removed, and the outer lid is 
9 removed to provide access to the lid of the cask inner containment vessel. The RH-TRU 72-B 

10 cask is moved into the Cask Unloading Room by a Cask-Transfer Car and is positioned under 
11 the Cask Unloading Room Bridge Crane. The Cask Unloading Room Bridge Crane attaches to 
12 the RH-TRU 72-B cask and lifts and suspends the RH-TRU 72-B cask to clear the Cask 
13 Transfer Car. The RH-TRU 72-B cask is aligned over the Cask Unloading Room port. 

14 The Cask Unloading Room shield valve is opened, and the cask is lowered through the port into 
15 the Transfer Cell Shuttle Car. The Cask Unloading Room Bridge Crane is unhooked and 
16 retracted, and the Cask Unloading Room shield valve is closed. After the cask is lowered into 
17 the Transfer Cell Shuttle Car, the bolts on the lid of the cask inner containment vessel are 
18 loosened by a robotic Manipulator. The Transfer Cell Shuttle Car is then aligned directly under 
19 the Transfer Cell shield valve in preparation for removing the inner vessel lid and transferring 
20 the canister to the Facility Cask. Operations in the Transfer Cell are monitored by closed-circuit 
21 video cameras. 

22 Using the remotely-operated fixed 6.25 Ton Grapple Hoist in the Facility Cask Loading Room, 
23 the inner vessel lid is lifted clear of the RH-TRU 72-B cask, and the robotic Manipulator takes 
24 swipe samples and places them in a swipe delivery system for counting outside the Transfer 
25 Cell. If found to be contaminated above acceptable levels, the Permittees have the option to 
26 decontaminate or return the RH TRU Canister to the generator/storage site or another site for 
27 remediation. If no contamination is found, the Transfer Cell Shuttle Car moves a short distance, 
28 and the inner vessel lid is lowered onto a stand on the Transfer Cell Shuttle Car. The canister is 
29 transferred to the Facility Cask as described below. 

30 CNS 10-160B Cask Unloading 

31 After the lid bolts are removed, the CNS 10-160B cask is moved using the Cask Transfer Car 
32 from the RH Bay into the Cask Unloading Room and centered beneath the Hot Cell shield plug 
33 port. The Cask Unloading Room shield door is closed, and the inner and outer Hot Cell shield 
34 plugs are removed simultaneously and set aside on the floor of the Hot Cell using the remotely 
35 operated Hot Cell Bridge Crane. The Hot Cell Bridge Crane is then lowered through the Hot Cell 
36 port and is connected to the CNS 10-160B cask lid rigging or lifting device. The Hot Cell Bridge 
37 Crane lifts the CNS 1 0-160B cask lid through the Hot Cell port and sets the lid aside on the Hot 
38 Cell floor. 

39 Operations in the Hot Cell are monitored by closed-circuit television cameras. The drum 
40 carriage unit lifting fixture (hereafter referred to as lifting fixture) is attached to the Hot Cell 
41 Bridge Crane and lowered through the Hot Cell port. The lifting fixture is connected to the upper 
42 drum carriage unit contained in the CNS 1 0-160B cask. The Hot Cell Bridge Crane lifts the 
43 upper drum carriage unit from the CNS 1 0-160B cask through the port into the Hot Cell and sets 
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it near the Hot Cell inspection station. The Hot Cell Bridge Crane again lowers the lifting fixture 
through the Hot Cell port and connects to the lower drum carriage unit. The Hot Cell Bridge 

3 Crane lifts the lower drum carriage unit from the CNS 1 0-160B cask through the port into the 
4 Hot Cell and sets it near the upper drum carriage unit. 

5 The Hot Cell Bridge Crane lifts the CNS 1 0-160B cask lid from the Hot Cell floor, lowers it 
6 through the Hot Cell port and onto the top of the CNS 1 0-160B cask. The inner and outer Hot 
7 Cell shield plugs are replaced simultaneously. The Cask Unloading Room shield door is 
8 opened, and the CNS 10-160B cask is moved into the RH Bay using the Cask Transfer Car. 
9 The CNS 10-160B cask is inspected and surveyed, the lid and impact limiter are reinstalled on 

10 the CNS 1 0-160B cask, and it is prepared for transportation off-site. 

11 The Hot Cell Bridge Crane connects to an empty Facility Canister, places it into a sleeve at the 
12 inspection station, and removes the canister lid. The Overhead Powered Manipulator or Hot Cell 
13 Crane lifts one drum from the drum carriage unit. The Hot Cell Manipulators collect swipe 
14 samples from the drum and transfer the swipes via the Transfer Drawer to the Hot Cell Gallery 
15 for counting. If the 55-gallon drums are contaminated, the Permittees may decontaminate the 
16 55-gallon drums or return them to the generator/storage site or another site for remediation. The 
17 drum identification number is recorded, and the recorded numbers are verified against the 
18 VI/WIS. If there are any discrepancies, the drum(s) in question are stored within the Hot Cell, 
19 and the generator/storage site is contacted for resolution. Discrepancies that are not resolved 
20 within 15 days will be reported to the NMED as required by 20.4.1.500 NMAC (incorporating 40 
21 CFR §264. 72). 

22 Either the Overhead Powered Manipulator or Hot Cell Bridge Crane lowers the drum into the 
23 Facility Canister. This process is repeated to place three drums in the Facility Canister. The Hot 
24 Cell Bridge Crane or powered Manipulator lifts the canister lid and places it onto the Facility 
25 Canister. The lid is locked in place using a Manipulator. Each CNS 10-160B cask shipment will 
26 contain up to ten drums. Drums will be managed in sets of three. If there is a tenth drum, it will 
27 be placed in a Facility Canister or stored until WIPP receipt of the next CNS 1 0-160B cask 
28 shipment. The Hot Cell Bridge Crane lifts the Facility Canister and lowers it into the Transfer 
29 Cell. 

3o To prepare to transfer a loaded Facility Canister from the Hot Cell to the Transfer Cell, a 
31 Shielded Insert is placed onto a Cask Transfer Car in the RH Bay. The Cask Transfer Car is 
32 then moved into the Cask Unloading Room and positioned under the Cask Unloading Room 
33 Bridge Crane. The Bridge Crane attaches to the Shielded Insert. The Cask Unloading Room 
34 Bridge Crane lifts and suspends the Shielded Insert clear of the Cask Transfer Car. The 
35 Shielded Insert is aligned over the Cask Unloading Room port. The floor valve is opened, and 
36 the Shielded Insert is lowered into the Transfer Cell Shuttle Car. The Cask Unloading Room 
37 Bridge Crane is unhooked and retracted, and the Cask Unloading Room shield valve is closed. 
38 The Shielded Insert is positioned under the Hot Cell port. 

39 The Hot Cell Bridge Crane lifts a loaded, closed Facility Canister and positions it over the Hot 
40 Cell port. The Hot Cell shield valve is opened, and the crane lowers the Facility Canister through 
41 the port into the Shielded Insert positioned in the Transfer Cell Shuttle Car in the Transfer Cell. 
42 The Hot Cell Bridge Crane is disconnected from the Facility Canister and raised until the crane 
43 hook clears the Hot Cell shield valve. The Hot Cell shield valve is then closed. 
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Transfer of Disposal Canister into the Facility Cask 

The transfer of a canister into the Facility Cask from the Transfer Cell is monitored by closed-
3 circuit television cameras. The Transfer Cell Shuttle Car positions the RH-TRU 72-B cask or 
4 Shielded Insert under the Facility Cask Loading Room port and the shield valve is opened. Then 
5 the remotely operated 6.25 Ton Grapple Hoist attaches to the canister, and the canister is lifted 
6 through the open shield valve into the vertically-oriented Facility Cask located on the Cask 
7 Transfer Car in the Facility Cask Loading Room. During this cask-to-cask transfer, the 
s telescoping port shield is in contact with the underside of the Facility Cask to assure shielding 
g continuity, as does the shield bell located above the Facility Cask. 

10 For canisters received at the WIPP from the generator site in a RH-TRU 72-B cask, the 
11 identification number is verified using cameras, which also provide images of the canister 
12 surfaces during the lifting operation. Identification numbers are verified against the WWIS. If 
13 there are any discrepancies, the canister is returned to the RH-TRU 72-B cask, returned to the 
14 Parking Area Unit, and the generator is contacted for resolution. Discrepancies that are not 
15 resolved within 15 days will be reported to the NMED as required by 20.4.1.500 NMAC 
16 (incorporating 40 CFR §264.72). As the canister is being lifted from the RH-TRU 72-B cask into 
17 the Facility Cask, additional swipe samples may be taken. 

18 Transfer of the Canister to the Underground 

19 When the canister is fully within the Facility Cask, the lower shield valve is closed. The 6.25 Ton 
20 Grapple Hoist detaches from the canister and is raised until the 6.25 Ton Grapple Hoist clears 
21 the Facility Cask, at which time the upper shield valve is closed. The 6.25 Ton Grapple Hoist 
22 and shield bell are then raised clear of the Facility Cask, and the telescoping port shield is 
23 retracted. The Facility Cask Rotating Device rotates the Facility Cask until it is in the horizontal 
24 position on the Facility Cask Transfer Car. The shield doors on the Facility Cask Loading Room 
2s are opened, and the facility Cask Transfer Car moves onto the waste shaft conveyance and is 
26 lowered to the waste Shaft Station underground. At the waste Shaft Station underground, the 
27 Facility Cask Transfer Car moves the Facility Cask from the waste shaft conveyance. A forklift is 
28 used to remove the Facility Cask from the Facility Cask Transfer Car and to transport the 
29 Facility Cask to the Underground HWDU. 

30 Returning the Empty Cask 

31 The empty RH-TRU 72-B cask or Shielded Insert is returned to the RH Bay by reversing the 
32 process. In the RH Bay, swipe samples are collected from inside the empty cask. If necessary, 
33 the inside of the cask is decontaminated. The RH-TRU 72-B cask lids are replaced, and the 
34 cask is replaced on the trailer using the RH Bay Bridge Crane. The impact limiters are replaced, 
35 and the trailer and the RH-TRU 72-B cask are then moved out of the RH Bay. The Shielded 
36 Insert is stored in the RH Bay until needed. 

37 A1-1d(4) Handling Waste in Shielded Containers 

38 Remote-Handled TRU mixed waste received at the WIPP facility in shielded containers will be 
39 managed, stored, and emplaced as CH TRU mixed waste using the CH TRU mixed waste 
40 handling equipment described in this Permit. Shielded containers with RH TRU mixed waste 
41 will arrive by tractor-trailer at the WIPP facility in sealed HalfPACTs, at which time they will 
42 undergo security and radiological checks and shipping documentation reviews. Consistent with 
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the handling of HalfPACT shipping packages in Section A1-1d(2), a forklift will remove the 
2 HalfPACT and transport it into the WHB and place the HalfPACT at either one of the two 
3 TRUDOCKs in the TRUDOCK Storage Area of the WHB Unit. 
4 

s An external survey of the HalfPACT inner vessel will be performed as the outer containment 
6 vessel lid is removed. The inner vessel lid or closure lid will be lifted under the VHS, and the 
7 contents will be surveyed during and after this process is complete. A description of the VHS 
8 and criteria that are applied if radiological contamination is detected are discussed in Section 
9 A1-1d(2). 

10 

11 Shielded containers will be received as three-pack assemblies in HalfPACTs. An overhead 
12 bridge crane will be used to remove the contents of the shielded container assembly and place 
13 them on a facility pallet. The containers will be visually inspected for physical damage (severe 
14 rusting, apparent structural defects, signs of pressurization, etc.) and leakage to ensure they are 
15 in good condition prior to storage. Waste containers will also be checked for external surface 
16 contamination. If a primary waste container is not in good condition, the Permittees will 
17 overpack the container, repair/patch the container in accordance with 49 CFR §173 and §178 
18 (e.g., 49 CFR §173.28), or return the container to the generator. 
19 

20 Once the shielded container assembly is on the facility pallet, the TRU mixed waste container 
21 identification numbers will be verified against the Uniform Hazardous Waste Manifest and the 
22 \fi/\/I/IS. Inconsistencies will be resolved as discussed in Section A 1-1d(2). Up to two three-pack 
<3 assemblies of shielded containers will be placed on a facility pallet. The use of facility pallets will 
~4 elevate the waste at least 6 in. (15 em) from the floor surface. Pallets of waste will then be 
25 relocated to the CH Bay Storage Area of the WHB Unit for normal storage or will be transported 
26 to the conveyance loading room as described in Section A 1-1 d(2). 
27 

28 A 1-1 e Inspections 

29 Inspection of containers and container storage area are required by 20.4.1.500 NMAC 
30 (incorporating 40 CFR §264.174). These inspections are described in this section. 

31 A1-1e(1) WHB Unit 

32 The waste containers in storage will be inspected visually or by closed-circuit television camera 
33 prior to each movement and, at a minimum, weekly, to ensure that the waste containers are in 
34 good condition and that there are no signs that a release has occurred. Waste containers will be 
35 visually inspected for physical damage (severe rusting, apparent structural defects, signs of 
36 pressurization, etc.) and leakage. If a primary waste container is not in good condition, the 
37 Permittees will overpack the container, repair/patch the container in accordance with 49 CFR 
38 §173 and §178 (e.g., 49 CFR §173.28), or return the container to the generator. This visual 
39 inspection of CH TRU mixed waste containers shall not include the center drums of ?-packs and 
40 waste containers positioned such that visual observation is precluded due to the arrangement of 
41 waste assemblies on the facility pallets. If waste handling operations should stop for any reason 
42 with containers located at the TRUDOCK while still in the Contact-Handled Package, primary 
43 waste container inspections will not be accomplished until the containers of waste are removed 
44 from the Contact-Handled Package. If the lid to the Contact-Handled Package inner container 
45 vessel is removed, radiological checks (swipes of Contact-Handled Package inner surfaces) will 
46 be used to determine if there is contamination within the Contact-Handled Package. Such 
47 contamination could indicate a waste container leak or spill. Using radiological surveys, a 
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detected spill or leak of a radioactive contamination from a waste container will also be 
2 assumed to be a hazardous waste spill or release. 

3 Waste containers residing within a Contact-Handled Package are not inspected, as described in 
4 the first bullet in Section A1-1e(2). 

5 Waste containers will be inspected prior to reentering the waste management process line for 
6 downloading to the underground. Waste containers stored in this area will be inspected at least 
7 once weekly. 

8 Loaded RH-TRU 72-8 and CNS 10-1608 casks will be inspected when present in the RH Bay. 
s Physical or closed-circuit television camera inspections of the RH Complex are conducted as 

10 described in Table D-1 a. Canisters loaded in an RH-TRU 72-8 cask are inspected in the 
11 Transfer Cell during transfer from the cask to the Facility Cask. Waste containers received in 
12 CNS 10-160B casks are inspected in the Hot Cell during transfer from the cask to the Facility 
13 Canister by camera and/or visual inspection (through shield windows). 

14 A1-1e(2) Parking Area Unit 

15 Inspections will be conducted in the Parking Area Unit at a frequency not less than once weekly 
16 when waste is present. These inspections are applicable to loaded, stored Contact-Handled and 
11 Remote-Handled Packages. The perimeter fence located at the lateral limit of the Parking Area 
18 Unit, coupled with personnel access restrictions into the WH8, will provide the needed security. 
19 The perimeter fence and the southern border of the WH8 shall mark the lateral limit of the 
20 Parking Area Unit (Figure A 1-2). Inspections of the Contact-Handled or Remote-Handled 
21 Packages stored in the Parking Area Unit will focus on the inventory and integrity of the shipping 
22 containers and the spacing between Contact-Handled and Remote-Handled Packages. This 
23 spacing will be maintained at a minimum of four feet. 

24 Contact-Handled and Remote-Handled Packages located in the Parking Area Unit will be 
25 inspected weekly during use and prior to each reuse. 

26 Inspection of waste containers is not possible when the containers are in their shipping 
21 container (e.g., casks, TRUPACT-11 or HalfPACTs). Inspections can be accomplished by 
2s bringing the shipping containers into the WH8 Unit and opening them and lifting the waste 
29 containers out for inspection. The DOE, however, believes that removing containers strictly for 
3o the purposes of inspection results in unnecessary worker exposures and subjects the waste to 
31 additional handling. The DOE has proposed that waste containers need not be inspected at all 
32 until they are ready to be removed from the shipping container for emplacement underground. 
33 Because shipping containers are sealed and are of robust design, no harm can come to the 
34 waste while in the shipping containers and the waste cannot leak or otherwise be released to 
35 the environment. Contact-Handled or Remote-Handled Packages shall be opened every 60 
36 days for the purposes of venting, so that the longest waste would be uninspected would be for 
37 60 days from the date that the inner containment vessel of the Contact-Handled or Remote-
38 Handled Package was closed at the generator site. Venting the Contact-Handled or Remote-
39 Handled Packages involves removing the outer lid and installing a tool in the port of the inner 
40 lid. 

41 The following strategy will be used for inspecting waste containers that will be retained within 
42 their shipping containers for an extended period of time: 
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If the reason for retaining the TRU mixed waste containers in the shipping container is 
due to an unresolved manifest discrepancy, the DOE will return the shipment to the 
generator prior to the expiration of the 60 day NRC venting period or within 30 days 
after receipt at the WIPP, whichever comes sooner. In this case, no inspections of the 
internal containers will be performed. The stored Contact-Handled or Remote-Handled 
Package will be inspected weekly as described above. 

7 • If the reason for retaining the TRU mixed waste containers in the Contact-Handled or 
8 Remote-Handled Package is due to an equipment malfunction that prevents unloading 
9 the waste in the WHB Unit, the DOE will return the shipment to the generator prior to 

10 the expiration of the 60 day NRC venting period. In this case, the DOE would have to 
11 ship the TRU mixed waste containers back with sufficient time for the generator to vent 
12 the shipment within the 60 day limit. In this case, no inspections of the internal 
n containers will be performed. The stored Contact-Handled or Remote-Handled 
14 Package will be inspected weekly as described above. 

15 • If the reason for retaining the TRU mixed waste containers is due to an equipment 
16 malfunction that prevents the timely movement of the waste containers into the 
17 underground, the waste containers will be kept in the Contact-Handled or Remote-
18 Handled Package until day 30 (after receipt at the WIPP) or the expiration of the 60 
19 day limit, whichever comes sooner. At that time the Contact-Handled or Remote~ 
20 Handled Package will be moved into the WHB. Contact-Handled TRU mixed waste 
<1 containers will be removed and placed in one of the permitted storage areas in the 
n WHB Unit. The Remote-Handled Package will be vented, however, the containers will 
23 not be removed from the shipping package. If there is no additional space within the 
24 permitted storage areas of the WHB Unit, the DOE will discuss an emergency permit 
2s with the NMED for the purposes of storing the waste elsewhere in the WHB Unit. 
26 Waste containers will be inspected when removed from the Contact-Handled 
27 Packaging and weekly while in storage in the WHB Unit. Contact-Handled or Remote-
28 Handled Packages will be inspected weekly while they contain TRU mixed waste 
29 containers as discussed above. 

3o The DOE believes that this strategy minimizes both the amount of shipping that is necessary 
31 and the amount of waste handling, while maintaining a reasonable inspection schedule. The 
32 DOE will stop shipments of waste for any equipment outage that will extend beyond three days. 

33 A 1-1 f Containment 

34 The WHB Unit has concrete floors, which are sealed with a coating that is designed to resist all 
35 but the strongest oxidizing agents. Such oxidizing agents do not meet the TSDF-WAC and will 
36 not be accepted in TRU mixed waste at the WIPP facility. Therefore, TRU mixed wastes pose 
37 no compatibility problems with respect to the WHB Unit floor. The floor coating consists of 
38 Carboline® 1340 clear primer-sealer on top of prepared concrete, Carboline® 191 primer epoxy, 
39 and Carboline® 195 surface epoxy. The manufacturer's chemical resistance guide shows "Very 
40 Good" for acids and "Excellent" for alkalies, solvents, salt, and water. Uses are indicated for 
41 nuclear power plants, industrial equipment and components, chemical processing plants, and 
42 pulp and paper mills for protection of structural steel and concrete. During the Disposal Phase, 
43 should the floors need to be re-coated, any floor coating used in the WHB Unit TRU mixed 
44 waste handling areas will be compatible with the TRU mixed waste constituents and will have 
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chemical resistance at least equivalent to the Carboline® products. Figure A 1-1 shows where 
TRU mixed waste handling activities discussed in this section occur. 

3 During normal operations, the floor of the storage areas within the WHB Unit shall be visually 
4 inspected on a weekly basis to verify that it is in good condition and free of obvious cracks and 
s gaps. Floor areas of the WHB Unit in use during off-normal events will be inspected prior to use 
6 and weekly thereafter. All TRU mixed waste containers located in the permitted storage areas 

shall be elevated at least 6 in. (15 em) from the surface of the floor. TRU mixed waste 
s containers that have been removed from Contact-Handled or Remote-Handled Packaging shall 
9 be stored at a designated storage area inside the WHB Unit so as to preclude exposure to the 

10 elements. 

11 Secondary containment at the CH Bay Storage Area inside the WHB Unit shall be provided by 
12 the WHB Unit floor (See Figure A 1-1). The WHB Unit is engineered such that during normal 
13 operations, the floor capacity is sufficient to contain liquids upon release. Secondary 
14 Containment at the Derived Waste Storage Area of the WHB Unit will be provided by a 
15 polyethylene standard drum pallet. The Parking Area Unit and TRUDOCK Storage Area of the 
16 WHB Unit require no engineered secondary containment since no waste is to be stored there 
17 unless it is protected by the Contact-Handled or Remote-Handled Packaging. 

18 Calculations to determine the floor surface area required to provide secondary containment in 
19 the event of a release are based on the maximum quantity of liquid which could be present 
20 within ten percent of one percent of the volume of all the containers or one percent of the 
21 capacity of the largest single container, whichever is greater. 

22 Secondary containment at storage locations inside the RH Bay and Cask Unloading Room is 
23 provided by the cask. Secondary containment at storage locations inside the Transfer Cell is 
24 provided by the RH-TRU 72-B cask or Shielded Insert. Secondary containment at storage 
25 locations in the Facility Cask Loading Room is provided by the Facility Cask. In the Hot Cell, 
26 waste containers are stored in either the drum carriage unit or in canister sleeves. The Lower 
27 Hot Cell provides secondary containment as described in section A 1-f(2). In addition, the RH 
28 Bay, Hot Cell, and Transfer Cell contain 220-gallon (833-L) (Hot Cell), 11 ,400-gallon (43, 152-L) 
29 (RH Bay), and 220-gallon (833-L) (Transfer Cell) sumps, respectively, to collect any liquids. 

30 A 1-1f(1 l Secondary Containment Requirements for the WHB Unit 

31 The maximum volume of TRU mixed waste on facility pallets that will be stored in the CH Bay 
32 Storage and Surge Storage Areas of the WHB is 18 facility pallets @ 2 TOOPs per pallet = 36 
33 TOOPs of waste. 36 TOOPs@ 1,200 gal (4,540 L) per TDOP = 43,200 gal (163,440L) waste 
34 container capacity. 43,200 gal (163,440 L) x ten percent of the total volume= 4,320 gal 
35 (16,344 L) of waste. Since 4,320 gal (16,344 L) is greater than 1,200 gal (4,540 L), the 
36 configuration of possible TOOPs in the storage area is used for the calculation of secondary 
37 containment requirements. 4,320 gal (16,344 L) of liquid x one percent liquids= 43.2 gal (163.4 
38 L) of liquid for which secondary containment is needed. 

39 The maximum volume of TRU mixed waste that will be stored in the Derived Waste Storage 
40 Area of the WHB Unit is one SWB. 1 SWBs@ 496 gal (1 ,878 L) per SWB = 496 gal (1 ,878 L) 
41 waste container capacity. Since the maximum storage volume of 496 gal (1 ,878 L) is equal to 
42 the volume of the largest single container, the volume of the a single SWB is used for the 
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calculation of secondary containment requirements. 496 gal (1 ,878 L) of liquid x one percent 
2 liquids= 4.96 gal (18.8 L) of liquid for which secondary containment is needed. 

3 The maximum volume of TRU mixed waste that will be stored in the Hot Cell is 13 RH TRU 
4 drums@ 55 gal (210 L) per drum= 715 (2,730 L) of waste in drums. 715 gal (2,730 L) of waste 
s x ten percent of total volume= 71.5 gal (273 L) of waste. Secondary containment for liquids will 
s need to have a capacity of 71.5 gal (273 L). Since 71 . 5 gal (273 L) is less than the volume of the 
7 single container of 235 gal (890 L) therefore, the larger volume is used for determining the 
8 secondary containment requirements. 235 gal (890 L) of waste x one percent liquids = 2.35 gal 
g (8.9 L) of liquid needed for secondary containment. 

10 The maximum volume of TRU mixed waste that will be stored in the Transfer Cell is one RH-
11 TRU 72-8 Canister or one Facility Canister@ 235 gal (890 L) per canister x ten percent of total 
12 volume= 23.5 gal (8.90 L) of waste. Since 23.5 gal (8.90 L) is less than the volume of the single 
13 container of 235 gal (890 L) therefore, the larger volume is used for determining the secondary 
14 containment requirements. 235 gal (890 L) of waste x one percent liquids= 2.35 gal (8.9 L) of 
15 liquid needed for secondary containment. 

16 A1-1f(2) Secondary Containment Description 

17 The following is a calculation of the surface area the quantities of liquid would cover. Using a 
18 conversion factor of 0.1337 fe/gal (0.001 m3/L) and assuming the spill is 0.0033 ft (0.001 m) 
19 thick, the following calculation can be used: 

20 gallons x cubic feet per gallon + thickness in feet = area covered in square feet 

21 CH Bay Storage Area 

22 43.2 gal x 0.1337 ft3/gal + 0.0033 ft = 1, 750 ft2 (162. 7 m2
) 

23 Hot Cell 

24 2.35 gal x 0.1337 ft3/gal + 0.0033 ft = 95 W ( 8.8 m2
) 

2s Transfer Cell 

26 2.35 gal x 0.1337 ft3/gal + 0.0033 ft = 95 W ( 8.8 m2
) 

27 The WHB Unit has 33,175 ft2 (3,082 m2
) of floor space, the CH Bay Storage Area has 26,151 ft2 

28 ( 2,430 m2
) of floor space. The CH Bay Storage Area requires 1,750 ft2 (162. 7m2

) for 
29 containment, Thus, the floor area of the CH Bay Storage Area of the WHB Unit provide 
3o sufficient secondary containment to contain a release of ten percent of one percent of the 
31 volume of all of the containers, or one percent of the capacity of the largest container, whichever 
32 is greater. 

33 The Hot Cell and Transfer Cell are the only portions of the RH Complex managing RH TRU 
34 mixed waste outside of casks or canisters. The Hot Cell has 1,841 W (171 m2

) of floor space 
35 and the Transfer Cell has 1,003 ft2 (93 m2

) of floor space. The Hot Cell and Transfer Cell require 
36 only 95 ft2 for containment, therefore there is sufficient floor space to contain a release of ten 
37 percent of one percent of containers in these storage areas. 
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1 In addition, both the Hot Cell and the Transfer Cell each contain a 220 gal (833 L) sump that will 
2 collect any liquids that spill from containers. 

3 Derived Waste Storage Area 

4 The derived waste containers in the Derived Waste Storage Area will be stored on standard 
5 drum pallets, which provides approximately 50 gal (190 L) of secondary containment capacity. 
s Thus the secondary containment capacity of the standard drum pallet is sufficient to contain a 
7 release of ten percent of one percent of the largest container (4. 96 gal or 18.8 L). 

8 Parking Area Unit 

9 Containers of TRU mixed waste to be stored in the Parking Area Unit will be in Contact-Handled 
10 or Remote-Handled Packages. There will be no additional requirements for engineered 
11 secondary containment systems. 

12 A1-1q Special Requirements for Ignitable, Reactive. and Incompatible Waste 

13 Special requirements for ignitable, reactive, and incompatible waste are addressed in 
14 20.4.1.500 NMAC (incorporating 40 CFR §§264.176 and 264.177). Permit Part 2 precludes 
15 ignitable, reactive, or incompatible waste at the WIPP. No additional measures are required. 

16 A1-1h Closure 

17 Clean closure is planned in accordance with 20.4.1.500 NMAC (incorporating 40 CFR 
18 §264.178) for all permitted container storage areas. The applicable areas and the plans for 
19 clean closure are detailed in Permit Attachment G. 

20 A1-1i Control of Run On 

21 The WHB Unit is located indoors which prevents run-on from a precipitation event. In addition, 
22 the CH TRU containers are stored on facility pallets, containment pallets, or standard drum 
23 pallets, which elevate the CH TRU mixed waste containers at least 6 in. (15 em) off the floor, or 
24 in Contact-Handled or Remote-Handled Packages, so that any firewater released in the building 
25 will not pool around containers. Within the RH Bay, Cask Unloading Room, Transfer Cell, and 
26 Facility Cask Loading Room, waste containers are stored in casks or Shielded Inserts and 
27 protected from any potential run on. Any firewater released in the building will not pool around 
28 the waste containers as they are stored in casks, or Shielded Inserts. Within the Hot Cell, there 
29 is no source of water during operations. However, control of run-on is provided by the Lower Hot 
30 Cell, which lies below a sloped floor surrounded by a grating and canister sleeves in the Hot 
31 Cell above. 

32 In the Parking Area Unit, the containers of TRU mixed waste are always in Contact-Handled or 
33 Remote-Handled Packages which protect them from precipitation and run on. Therefore, the 
34 WIPP container storage units will comply with the requirements of 20.4.1.500 NMAC 
35 (incorporating 40 CFR §264.175(b)(4)). 

36 
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Table A1-1 
Basic Design Requirements, Principal Codes, and Standards 

AirHdlg 
liquid and Process Air Handling Processing Dueling Mechanical Handling 

Structure/Supports and storage equipment & Fans HVAC fillers Equipment 

Piping & HEPA 
Valves Filters 

MIL F All 
Storage Heat 51068C Other 

DBE Site- Vessel Tanks Exchgrs All Other Pre- ANSI N Crane and Equip-
DBT specific ASME ANSI Pumps API-650 ASME Equip- ARI filters 509 Related CMAA meant 

ACI-318 ANSI Require- VIII BBB,1 API-610 or VIII ment SMACNA ASH RAE ANSI N equipment AISC Mfrs 
AISC A58.1 ments NFPA' NFPA' UP NFPA' API-620 TEMA Mfrs Std AMCA 52.68 510 CMAA AWS STD 

Design X a X X X X X X X X X 
lass I f c c.d c 

Design a,b X a X X X X X X X X X X 
lass 11 c c c 

~=Jesign a X a a X a X X X X a a X 
lass liia c c c 

Design X g a X X X X X X 
lass hi 

X = Minimum Requirements 

Requirements to be determined on a case-by-case basis. 
Required for structure and supports needed for confinement and control of radioactivity. 
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Instrumentation and Quality Assurance 
Electrical Program 

ANSI 
Sods or 

Nat' I !ANSI/AS ME 
Elect- IAI NQA-1 and Com. and 
trial Mfrs Supple- Industry 

A-NE Code Std ments Practices 

X X X 

X X X 

X X X 

X X X 

.. -- L__-

Except structures and supports that are designed to withstand a design-basis earthquake (DBE)/design-basis tornado (DBT) when specified in column 1 of this table. 
Underwriter's Laboratory (UL) Class I Listed. 
For fire-protection systems. 
American Society for Mechanical Engineers (ASME) Ill for other Class I vessels. 
Design of underground structures, mining equipment, and facilities are basically governed by the MSHA and experience in local mines. 

ACI = American Concrete Institute 

AISC = American Institute of Steel Construction 

AMCA = Air Moving and Conditioning Association 

ANSI = American National Standards Institute 

API = American Petroleum Institute 

ARI = Air Conditioning and Refrigeration Institute 

ASH RAE = American Society of Heating, Refrigeration, and 
Air Conditioning Engineers, Inc. 

AWS = American Welding Society 

CMAA = Crane Manufacturers Association 

DBE = Design-basis earthquake 

DBT = Design-basis tornado 

HEPA = High-efficiency particulate air 

HVAC = Heating, Ventilation, and Air-Conditioning 

A = Institute of Electronics and Electronic Engineers 

lA = Instrument Society of America 

MFR = Manufacturer 
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MSHA 

NFPA 

NQA 

SMACNA 

STD 

TEMA 

UP 

= Military (specification) 

= Mine Safety and Health Administration 

= National Fire Protection Association 

= Nuclear Quality Assurance (Standard) 

= Sheet Metal and Air Conditioning 
Contractors National Association, Inc. 

= Standard 

= Tubular Exchanger Manufacturers 
Association 

= Uniform Plumbing Code 
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CH Bay overhead bridge crane 

Surface forklifts 

Facility Pallet 

Table A1-2 
Waste Handling Equipment Capacities 

CAPACITIES FOR EQUIPMENT 

Adjustable center -of-gravity lift fixture 

Facility Transfer Vehicle 

Yard Transfer Vehicle 

12,000 lbs. 

26,000 lbs. (CH Bay forklift) 

70,000 lbs. (TRUPACT-111 
Handler forklift) 

25,000 lbs. 

10,000 lbs. 

30,000 lbs. 

60,000 lbs. 

MAXIMUM GROSS WEIGHTS OF CONTAINERS 

Seven-pack of 55-gallon drums 7,000 lbs. 

Four-pack of 85-gallon drums 4,500 lbs. 

Three-pack of 1 DO-gallon drums 3,000 lbs. 

Ten-drum overpack 6,700 lbs. 

Standard waste box 4,000 lbs. 

Standard large box 2 10,500 lbs. 

Shielded container 2,260 lbs. 

Three-pack of shielded containers 7,000 lbs. 

MAXIMUM NET EMPTY WEIGHTS OF EQUIPMENT 

TRUPACT-11 

HalfPACT 

TRUPACT-111 

Adjustable center of gravity lift fixture 

Facility pallet 
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Table A1-3 
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RH TRU Mixed Waste Handling Equipment Capacities 

CAPACITIES FOR EQUIPMENT 

RH Bay Overhead Bridge Crane 140 tons main hoist 

25 tons auxiliary hoist 

RH-TRU 72-B Cask Transfer Car 20 tons 

CNS 10-160B Cask Transfer Car 35 tons 

Transfer Cell Shuttle Car 29 tons 

Hot Cell Bridge Crane 15 tons 

Overhead Powered Manipulator 2.5 tons 

Facility Cask Rotating Device No specific load rating 

Cask Unloading Room Crane 25 tons 

6.25 Ton Grapple Hoist 6.25 tons 

Facility Cask Transfer Car 40 tons 

MAXIMUM GROSS WEIGHTS OF RH TRU CONTAINERS 

RH TRU Canister 

55-Gallon Drum 

Facility Canister 

RH-TRU 72-8 Cask 

CNS 10-1608 Cask 

Facility Cask 

Shielded Insert 

8,000 lbs 

1 ,ooo lbs 

10,000 lbs 

MAXIMUM NET EMPTY WEIGHTS OF EQUIPMENT 
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- CH Bay Surge Area 

LEGEND c=J CH SAY STORAGE 
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~DERIVED WASTE STORAGE 
~AREA 

c=J SURGE STORAGE AREA 

Waste Handling Building - CH TRU Mixed Waste Container Storage and Surge Areas 
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Figure A1-1a 
Waste Handling Building Plan (Ground Floor) 
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Figure A1-1b 
Waste Handling Building Plan (Room 108 Detail) 
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Figure A1-3 
Standard 55-Gallon Drum (Typical) 
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Figure A1-4 
Standard Waste Box 
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Figure A1-5 
Ten-Drum Overpack 
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Figure A1-6 
85-Gallon Drum 
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Figure A1-8a 
TRUPACT-11 Shipping Container for CH Transuranic Mixed Waste (Schematic) 
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Outer Containment 
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Honeycomb Impact 
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8' 

Figure A1-8b 
Typical HalfPACT Shipping Container for CH Transuranic Mixed Waste (Schematic) 
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Figure A1-10 
Facility Pallet for Seven-Pack of Drums 
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Figure A1-10a 
Typical Containment Pallet 
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Facility Transfer Vehicle, Facility Pallet, and Typical Pallet Stand 
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4063.1 

Figure A1-12 
TRUPACT-11 Containers on Trailer 
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WIPP Facility Surface and Underground CH Transuranic Mixed Waste Process Flow Diagram 
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Figure A1-13 
WIPP Facility Surface and Underground CH Transuranic Mixed Waste Process Flow Diagram (Continued) 

PERMIT ATTACHMENT A1 
Page A 1-54 of 83 



FACILITY 
LOADING 

IJD 

CAS!< RECEIViNG AREA 
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Figure A1-15 
1 00-Gallon Drum 
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~--28"--~ 
NOTE: CANISTER USED TO 
HANDLE TYPE A DRUMS 
ONLY. 

Figure A1-16 
Facility Canister Assembly 
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Figure A1-16a 
RH-TRU 72-8 Canister Assembly 
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Figure A1-17c 
RH Canister Transfer Cell Storage Area 
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Figure A1-17d 
RH Facility Cask Loading Room Storage Area 
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RH-TRU 72-8 Shipping Cask on Trailer 
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Figure A1-19 
CNS 10-1608 Shipping Cask on Trailer 
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Figure A1-21 
CNS 10-1608 Shipping Cask for RH Transuranic Waste (Schematic) 
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Figure A1-22a 
RH-TRU 72-8 Cask Transfer Car 
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Figure A1-22b 
CNS 10-1608 Cask Transfer Car 
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Figure A1-23 
RH Transuranic Waste Facility Cask 
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RH Facility Cask Transfer Car (Side View) 
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Figure A1-25 
CNS 10-1608 Drum Carriage 

PERMIT ATTACHMENT A1 
PageA1-71 of83 

Waste Isolation Pilot Plant 
Hazardous W;3ste Permit 

November 1, 2012 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
November 1, 2012 

~ 11 rad1oiogical surveys or swipes reveal cask 
contamination, the cask will be demntaminated. 

Figure A1-26 
Surface and Underground RH Transuranic Mixed Waste Process Flow Diagram for 

RH-TRU 72-B.Shipping Cask 
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Surface and Underground RH Transuranic Mixed Waste Process Flow Diagram for 
CNS 10-1608 Shipping Cask 
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Figure A1-28 
Schematic of the RH Transuranic Mixed Waste Process for RH-TRU 72-8 Shipping Cask 
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Schematic of the RH Transuranic Mixed Waste Process for CNS 10-1608 Shipping Cask 
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Figure A1-30 
RH Shielded Insert Assembly 
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Figure A1-31 
Transfer Cell Shuttle Car 
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figure A1~32 
Facility Rotating Device 
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Payload Transfer Station 
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Figure A1-37 
Typical Shielded Container 
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2 CONTAINER STORAGE 

3 Introduction 

Waste Isolation Pilot Plant · 
Hazardous Waste Permit 

d~ly 14 , 2911November 1. 2012 

4 Management and storage of transuranic (TRU) mixed waste in the Waste Isolation Pilot Plant 
5 (WIPP) facility is subject to regulation under 20.4. 1.500 NMAC. The technical requirements of 
6 20.4.1.500 NMAC (incorporating 40 CFR §§264.170 to 264.178 are applied to the operation of 
7 the Waste Handling Building Container Storage Unit (WHB Unit)( Figure A 1-1 ), and the Parking 
8 Area Container Storage Unit (Parking Area Unit)(Figure A 1-2). This Permit Attachment 
9 describes the container storage units, the TRU mixed waste management facilities and 

10 operations, and compliance with the technical requirements of 20.4.1 NMAC. The configuration 
11 of the WIPP facility consists of completed structures, including all buildings and systems for the 
12 operation of the facility. 

13 A 1-1 Container Storage 

14 The waste containers that will be used at the WIPP facility qualify as "containers ," in accordance 
15 with 20.4.1. 101 NMAC (incorporating 40 CFR §260.1 0). That is, they are "portable devices in 
16 which a material is stored, transported, treated, disposed of, or otherwise handled." 

17 A 1-1 a Containers with Liquid 

18 The Permit Treatment, Storage, and Disposal Facility (TSDF) Waste Acceptance Criteria (WAC) 
19 and the Waste Analysis Plan (Permit Attachment C) prohibit the shipment of waste to the WIPP 
20 with liquid in excess of one percent of the volume of the waste container (e.g., drum, standard 
21 waste box [SWB], or canister). Since the maximum amount of liquid is one percent, calculations 
22 made to determine the secondary containment as required by 20.4.1.500 NMAC (incorporating 
23 §264. 175) are based on ten percent of one percent of the volume of the containers , or one 
24 percent of the largest container, whichever is greater. 

2s A 1-1 b Description of Containers 

26 20.4. 1 .500 NMAC (incorporating 40 CFR §264.171) requires that containers holding waste be in 
27 good condition. Waste containers shall be in good condition prior to shipment from the 
28 generator sites, i.e., containers will be of high integrity, intact, and free of surface contamination 
29 above DOE limits. The Manager of the DOE Carlsbad Field Office has the authority to suspend 
30 a generator's certification to ship TRU mixed waste to the WIPP facility should the generator fail 
31 to meet this requirement. The containers will be certified free of surface contamination above 
32 DOE limits upon shipment. This condition shall be verified upon receipt of the waste at WIPP. 
33 The level of rigor applied in these areas to ensure container integrity and the absence of 
34 external contamination on both ends of the transportation process will ensure that waste 
35 containers entering the waste management process line at WIPP meet the applicable Resource 
36 Conservation and Recovery Act (RCRA) requirements for container condition. 

37 A1-1b(1) CH TAU Mixed Waste Containers 

38 Contact handled (CH) TAU mixed waste containers will be either 55-gal (208-L) drums singly or 
39 arranged into 7-packs, 85-gal (322-L) drums singly or arranged into 4-packs, 100-gal (379 L) 
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drums singly or arranged into 3-packs, ten-drum overpacks (TDOP), standard large box 2s 
2 (SLB2), or SWBs. A summary description of each CH TRU mixed waste container type is 
3 provided below. 

4 Standard 55-Gallon Drums 

5 Standard 55-gal (208-L) drums meet the requirements for U.S. Department of Transportation 
6 (DOT) specification 7 A regulations. 

7 A standard 55-gal (208-L) drum has a gross internal volume of 7.4 cubic feet (fe) (0.21 cubic 
a meters (m3

)). Figure A1-3 shows a standard TRU mixed waste drum. One or more filtered vents 
9 (as described in Section A 1-1d(1 )) will be installed in the drum lid to prevent the escape of any 

10 radioactive particulates and to eliminate any potential of pressurization. 

11 Standard 55-gal (208-L) drums are constructed of mild steel and may also contain rigid, molded 
12 polyethylene (or other compatible material) liners. These liners are procured to a specification 
13 describing the functional requirements of fitting inside the drum, material thickness and 
14 tolerances, and quality controls and required testing. A quality assurance surveillance program 
15 is applied to all procurements to verify that the liners meet the specification. 

16 Standard 55-gal (208-L) drums may be used to collect der.ived waste. 

17 Standard Waste Boxes 

8 The SWBs meet all the requirements of DOT specification 7 A regulations. 

19 One or more filtered vents (as described in Section A 1-1 d(1)) will be installed in the SWB body 
20 and located near the top of the SWB to prevent the escape of any radioactive particulates and 
21 to eliminate any potential of pressurization. They have an internal volume of 66.3 te (1 .88 m3

). 

22 Figure A 1-4 shows a SWB. 

23 The SWB is the largest container that may be used to collect derived waste. 

24 Ten-Drum Overpack 

25 The TDOP is a metal container, similar to a SWB, that meets DOT specification 7A and is 
26 certified to be noncombustible and to meet all applicable requirements for Type A packaging. 
27 The TDOP is a welded-steel, right circular cylinder, approximately 74 inches (in.) (1.9 meters 
28 (m)) high and 71 in. (1 .8 m) in diameter (Figure A 1-5). The maximum loaded weight of a TDOP 
29 is 6,700 pounds (lbs) (3,040 kilograms (kg)). A bolted lid on one end is removable; sealing is 
30 accomplished by clamping a neoprene gasket between the lid and the body. One or more filter 
31 vents are located near the top of the TDOP on the body to prevent the escape of any 
32 radioactive particulates and to eliminate any potential of pressurization. A TDOP may contain up 
33 to ten standard 55-gal (208-L) drums or one SWB. TOOPs may be used to overpack drums or 
34 SWBs containing CH TRU mixed waste. The TDOP may also be direct loaded with CH TRU 
35 mixed waste. Figure A1-5 shows a TDOP. 

36 Eighty-Five Gallon Drum 

37 The 85-gal (322-L) drums meet the requirements for DOT specification 7A regulations. An 85-
38 gal (322-L) drum has a gross internal volume of 11 .4 fe (0.32 m3

) . One or more filtered vents 

PERMIT ATTACHMENT A1 
Page A 1-2 of 7&83 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 

J~,jly 14, 2911November 1. 2012 

1 (as described in Section A 1-1 d(1)) will be installed in the 85-gal drum to prevent the escape of 
2 any radioactive particulates and to eliminate any potential of pressurization. 

3 85-gal (322-L) drums are constructed of mild steel and may also contain rigid, molded 
4 polyethylene (or other compatible material) liners. These liners are procured to a specification 
5 describing the functional requirements of fitting inside the drum, material thickness and 
6 tolerances, and quality controls and required testing. A quality assurance surveillance program 
7 is applied to all procurements to verify that the liners meet the specification. 

8 The 85-gal (322-L) drum, which is shown in Figure A 1-6, will be used for overpacking 
9 contaminated 55-gal (208 L) drums at the WIPP facility. The 85-gal drum may also be direct 

10 loaded with CH TRU mixed waste. 

11 85-gal (322-L) drums may be used to collect derived waste. 

12 1 00-Gallon Drum 

13 100-gal (379-L) drums meet the requirements for DOT specification 7A regulations . 

14 A 1 00-gal (379-L) drum has a gross internal volume of 13.4 ft3 (0.38 m3
) . One or more filtered 

15 vents (as described in Section A 1-1 d(1) will be installed in the drum lid or body to prevent the 
16 escape of any radioactive particulates and to eliminate any potential of pressurization. 

17 100-gal (379-L) drums are constructed of mild steel and may also contain rigid , molded 
18 polyethylene (or other compatible material) liners. These liners are procured to a specification 
19 describing the functional requirements of fitting inside the drum, material thickness and 
20 tolerances, and quality controls and required testing. A quality assurance surveillance program 
21 is applied to all procurements to verify that the liners meet the specification. 

22 1 00-gal (379-L) drums may be direct loaded. 

23 Standard Large Box 2 

24 The SLB2 meets the requirements of DOT specification 7A requirements . The SLB2 is a welded 
25 steel container with a gross internal volume of 261 fe (7.39 m3

) . 

26 One or more filtered vents will be installed in the SLB2 body and located near the top of the 
27 SLB2 to prevent the escape of radioactive particulates and to prevent internal pressurization. 
28 Figure A1 -34 shows an SLB2. 

29 A1-1b(2) RH TRU Mixed Waste Containers 

30 Remote-Handled (RH) TRU mixed waste containers include RH TRU Canisters, which are 
31 received at WIPP loaded singly in an RH-TRU 72-B cask, shielded containers. which are 
32 received 1n HalfPACTs. and 55-gallon drums, which are received in a CNS 10-1608 cask. 

33 RH TAU Canister 

34 The RH TAU Canister is a steel single shell container which is constructed to be of high 
35 integrity. An example canister is depicted in Figure A 1-16a. The RH TAU Canister is vented and 
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1 will have a nominal internal volume of 31.4 ff (0.89 m3
) and shall contain waste packaged in 

2 small containers (e.g., drums) or waste loaded directly into the canister. 

3 Standard 55-Gallon Drums 

4 Standard 55-gal (208-L) drums meet the requirements for U.S. Department of Transportation 
5 (DOT) specification 7A regulations. A detailed description of a standard 55-gallon drum is 
6 provided above. Up to ten 55-gallon drums containing RH TRU mixed waste are arranged on 
7 two drum carriage units in the CNS 1 0-160B cask (up to five drums per drum carriage unit). The 
8 drums are transferred to an RH TRU mixed waste Facility Canister that will contain three drums. 

9 Shielded Container 
10 

11 Remote-Handled TRU mixed waste received at the WIPP facility in shielded containers will be 
12 arranged as three-packs. A summary description of the shielded container is provided below. 
13 The shielded container meets the requirements for DOT specification 7 A (Figure A 1-37). 
14 

15 Shielded containers consist of a 30-gallon inner container with a gross internal volume of 4.0 fe 
16 (0.11 m\ One or more filter vents will be installed in the shielded container lid to prevent the 
17 escape of radioactive particulates and to prevent internal pressurization . The shielded container 
18 is constructed with approximately one inch of lead shielding on the sides and approximately 
19 three inches of steel on the top and bottom of the container and will be used to emplace RH 
20 TRU mixed waste. The shielding will allow it to be managed and stored as CH TRU mixed 

waste. 

23 A1-1b(3) Container Compatibility 

24 All containers will be made of steel, and some will contain rigid , molded polyethylene liners. The 
25 compatibility study, documented in Appendix C1 of the WIPP RCRA Part B Permit Application 
26 (DOE, 1997a), included container materials to assure containers are compatible with the waste . 
27 Therefore, these containers meet the requirements of 20.4.1.500 NMAC (incorporating 40 CFR 
28 §264.172). 

29 A 1-1 c Description of the Container Storage Units 

30 A 1-1 c(1) Waste Handling Building Container Storage Unit (WHB Unit) 

31 The Waste Handling Building (WHB) is the surface facility where TRU mixed waste handling 
32 activities will take place (Figure A1-1 a). The WHB has a total area of approximately 84,000 
33 square feet (ff) (7,804 square meters (m2

)) of which 32,307 ff (3,001 m2
) are designated for the 

34 waste handling and container storage of CH TRU mixed waste and 17,403 fe (1 ,617m2
) are 

35 designated for handling and storage of RH TRU mixed waste, as shown in Figures A 1-1 , A 1-
36 14a, and A1 -17a, b, c, and d. These areas are being permitted as the WHB Unit. The concrete 
37 floors are sealed with a coating that is sufficiently impervious to the chemicals in TRU mixed 
38 waste to meet the requirements of 20.4.1 .500 NMAC (incorporating 40 CFR §264.175(b)(1)). 
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CH Bay Surge Storage Area 

2 The Permittees will coordinate shipments with the generator/storage sites in an attempt to 
3 minimize the use of surge storage. However, there may be circumstances causing shipments to 
4 arrive that would exceed the maximum capacity of the CH Bay Storage Area. The Permittees 
5 may use the CH Bay Surge Storage Area as specified in Part 3 (see Figure A 1-1) only when the 
6 maximum capacities in the CH Bay Storage Area (except for the Shielded Storage Room) and 
7 the Parking Area Unit are reached and at least one of the following conditions is met: 

8 • Surface or underground waste handling equipment malfunctions prevent the 
9 Permittees from moving waste to disposal locations; 

10 • Hoisting or underground ventilation equipment malfunctions prevent the Permittees 
11 from moving waste into the underground; 

12 • Power outages cause a suspension of waste emplacement activities; 

13 • Inbound shipment delays are imminent because Parking Area Container Storage Unit 
14 Surge Storage is in use; or 

15 • Onsite or offsite emergencies cause a suspension of waste emplacement activities. 

16 The Permittees must notify NMED and those on the e-mail notification list (as specified in Permit 
17 Sections 1.11 and 3.1. 1.4) upon using the CH Bay Surge Storage and provide justification for its 
18 use. 

19 CH TAU Mixed Waste 

20 The Contact-Handled Packages used to transport TAU mixed waste containers will be received 
21 through one of three air-lock entries to the CH Bay of the WHB Unit. The WHB heating, 
22 ventilation and air conditioning (HVAC) system maintains the interior of the WHB at a pressure 
23 lower than the ambient atmosphere to ensure that air flows into the WHB, preventing the 
24 inadvertent release of any hazardous or radioactive constituents contamination as the result of a 
25 contamination event. The doors at each end of the air lock are interlocked to prevent both from 
26 opening simultaneously and equalizing CH Bay pressure with outside atmospheric pressure. 

27 • TRUPACT-11 and HalfPACT Management 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

The CH Bay houses two TRUPACT-11 Docks {TRUDOCKs), each equipped with 
overhead cranes for opening and unloading Contact-Handled Packages. The 
TRUDOCKs are within the TRUDOCK Storage Area of the WHB Unit. The cranes are 
rated to lift the Contact-Handled Packaging lids as well as their contents. The cranes 
are designed to remain on their tracks and hold their load even in the event of a 
design-basis earthquake. 

Upon receipt and removal of CH TAU mixed waste containers from the Contact
Handled Packaging, the waste containers are required to be in good condition as 
provided in Permit Part 3. The waste containers will be visually inspected for physical 
damage (severe rusting, apparent structural defects, signs of pressurization, etc.) and 
leakage to ensure they are good condition prior to storage. Waste containers will also 
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be checked for external surface contamination. If a primary waste container is not in 
good condition , the Permittees will overpack the container, repair/patch the container 
in accordance with 49 CFR §173 and §178 (e.g. , 49 CFR §173.28), or return the 
container to the generator. The Permittees may initiate local decontamination, return 
unacceptable containers to a DOE generator site or send the Contact-Handled 
Package to a third party contractor. Decontamination activities will not be conducted 
on containers which are not in good condition , or which are leaking. If local 
decontamination activities are opted for, the work will be conducted in the WHB Unit 
on the TRUDOCK. These processes are described in Section A1-1d. 

Once unloaded from the Contact-Handled Packaging, CH TRU mixea waste 
containers (7-packs, 3-packs, 4-packs, SWBs, or TOOPs) are placed in one of two 
positions on the facility pallet or on a containment pallet. The waste containers are 
stacked, on the facility pallets (one- or two-high, depending on weight considerations). 
Waste on containment pallets will be stacked one-high. The use of facility or 
containment pallets will elevate the waste at least 6 in. (15 em) from the floor surface. 
Pallets of waste will then be relocated to the CH Bay Storage Area of the WHB Unit for 
normal storage. 

In addition, four Contact-Handled Packages, containing up to eight 7-packs, 3-packs, 
4-packs, SWBs, or four TOOPs, may occupy positions at the TRUDOCKs. If waste 
containers are left in this area, they will be in the Contact-Handled Package with or 
without the shipping container lids removed. The maximum volume of waste in 
containers in four Contact-Handled Packages is 640 fe (18.1 m3

) . 

23 • TRUPACT-111 Management 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

The TRUPACT-1 11 containing one SLB2 will be transferred to a Yard Transfer Vehicle 
in the Parking Area Unit using a forklift. The Yard Transfer Vehicle then transports the 
TRUPACT-111 into the CH Bay through one of the airlocks and into Room 108 for 
unloading (Figure A 1-1 b) . The TRUPACT -Ill is first transported to the bolting station 
where the overpack cover and closure lid are removed using a bolting robot, or 
manually as required, and a monorail hoist The TRUPACT-111 is then moved to the 
payload transfer station where the SLB2 is removed from the TRUPACT-111. 

The SLB2 will be visually inspected for physical damage in a similar manner as 
containers removed from a TRUPACT-11 or HalfPACT (i.e., severe rusting, apparent 
structural defects, or signs of pressurization) and for leakage to ensure it is in good 
condition . The SLB2 will also be checked for external surface contamination . If the 
SLB2 is not in good condition, the Permittees will repair/patch the container in 
accordance with 49 CFR §173 and §178 (e.g., 49 CFR §173.28) , or return the 
container to the generator. The Permittees may initiate local decontamination, return 
unacceptable containers to a DOE generator site or send the SLB2 to a third-party 
contractor. If local decontamination activities are opted for, the work will be conducted 
in the WHB Unit. 

Once the SLB2 is unloaded from the TRUPACT-111 in Room 108, it will be placed on a 
faci lity pallet and moved to a pallet stand or floor storage location in the CH Bay for 
storage or to the conveyance loading room for waste emplacement. 
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The CH Bay Storage Area, which is shown in Figure A 1-1, will be clearly marked to indicate the 
lateral limits of the stora~e area. This CH Bay Storage Area will have a maximum capacity of 13 
pallets (4, 160 ft3 (118 m ]) of TAU mixed waste containers during normal operations. 

The Derived Waste Storage Area of the WHB Unit is on the north wall of the CH Bay. This area 
will contain containers up to the volume of a SWB for collecting derived waste from all TAU 
mixed waste handling processes in the WHB Unit. The Derived Waste Storage Area is being 
permitted to allow containers in size up to a SWB to be used to accumulate derived waste. The 
volume of TAU mixed waste stored in this area will be up to 66.3 ft3 (1.88 m3

). The derived 
waste containers in the Derived Waste Storage Area will be stored on standard drum pallets, 
which are polyethylene trays with a grated deck, which will elevate the derived waste containers 
approximately 6 in. ( 15 em) from the floor surface, and provide approximately 50 gal ( 190 L) of 
secondary containment capacity. 

Aisle space shall be maintained in all WHB Unit TAU mixed wa'ste storage areas. The aisle 
space shall be adequate to allow unobstructed movement of fire-fighting personnel, spill-control 
equipment, and decontamination equipment that would be used in the event of an off-normal 
event. An aisle space of 44 in. (1. 1 m) between facility pallets will be maintained in all WHB Unit 
TAU mixed waste storage areas. An aisle space of 60 in . (1 .5 m) will be maintained between 
the west wall of the CH Bay and facility pallets. 

The WHB has been designed to meet DOE design and associated quality assurance 
requirements. Table A1-1 summarizes basic design requirements, principal codes, and 
standards for the WIPP facility. Appendix D2 of the WIPP RCRA Part B Permit Application 
(DOE, 1997a) provided engineering design-basis earthquake and tornado reports. The design
basis earthquake report provides the basis for seismic design of WIPP facility structures, 
including the WHB foundation . The WIPP design-basis earthquake is 0.1 g. The WIPP design
basis tornado includes a maximum windspeed of 183 mi per hr (mi/hr) (294.5 km/hr), which is 
the vector sum of all velocity components. It is also limited to a translational velocity of 41 mi/hr 
(66 km/hr) and a tangential velocity of 124 mi/hr (200 km/hr) . Other parameters are a radius of 
maximum wind of 325ft {99 m), a rressure drop of 0.5 lb per in.2 (3.4 kilopascals [kPa]) , and a 
rate-of-pressure drop of 0.09 lb/in . Is (0.6 kPa/s). A design-basis flood report is not available 
because flooding is not a credible phenomenon at the WIPP facility. Design calculations for the 
probable maximum precipitation (PMP) event, provided in Appendix D7 of the WIPP RCRA Part 
B Permit Application (DOE, 1997a), illustrated run-on protection for the WIPP facility. 

The WIPP facility does not lie within a 1 00-year floodplain. There are no major surface-water 
bodies within 5 mi (8 km) of the site, and the nearest river, the Pecos River, is approximately 12 
mi (19 km) away. The general ground elevation in the vicinity of the surface facilities 
(approximately 3,400 ft [1 ,036 m] above mean sea level) is about 500ft {152 m) above the 
riverbed and 400ft (122 m) above the 1 00-year floodplain . Protection from flooding or pending 
caused by PMP events is provided by the diversion of water away from the WIPP facility by a 
system of peripheral interceptor berms and dikes. Additionally, grade elevations of roads and 
surface facilities are designed so that storm water will not collect within the Property Protection 
Area under the most severe conditions. 

The following are the major pieces of equipment that will be used to manage CH TRU mixed 
waste in the container storage units. A summary of equipment capacities, as required by 
20.4. 1.500 NMAC is included in Table A 1-2. 
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TRUPACT-11 Type 8 Packaging 

2 The TRUPACT-11 (Figure A1-8a) is a double-contained cylindrical shipping container 8ft (2.4 m) 
3 in diameter and 1 0 ft (3 m) high. It meets NRC Type 8 shipping container requirements and has 
4 successfully completed rigorous container-integrity tests. The payload consists of approximately 
5 7,265 lbs (3,300 kg) gross weight in up to fourteen 55-gal (208-L) drums, eight 85-gal (322-L) 
6 drums, six 1 00-gal (379-L) drums, two SW8s, or one TDOP. 

7 HalfPACT Type 8 Packaging 

8 The HalfPACT (Figure A 1-8b) is a double-contained right cylindrical shipping container 7.8 ft 
9 (2.4 m) in diameter and 7.6 ft (2.3 m) high. It meets NRC Type 8 shipping container 

10 requirements and has successfully completed rigorous container-integrity tests. The payload 
11 consists of approximately 7,600 lbs (3,500 kg) gross weight in up to seven 55-gal (208-L) 
12 drums, one SW8, or four 85-gallon drums. 

13 TRUPACT-111 Type 8 Packaging 

14 The TRUPACT-111 (Figure A1-33) is an NRC-certified Type 8 package designed to meet the 
15 containment and shielding requirements of 10 CFR Part 71 . The nominal dimensions for a 
16 TRUPACT-111 are 14 feet 1 inch long, 8 feet 2 inches wide and 8 feet 8 inches high. The 
17 TRUPACT-111 is specifically certified to safely transport TAU wastes packaged in an SL82. 

18 This package, unlike the TRUPACT-11 or HalfPACT, is horizontally loaded and will be unloaded 
19 horizontally as well. 

20 The TRUPACT-111 has a bolted overpack cover that is secured to the TRUPACT-111 container. 

21 The maximum weight of a TRUPACT-111 is 55,116 lbs (25,000 kg) when loaded with the 
22 maximum allowable contents of 11 ,486 lbs (5,21 0 kg) . 

23 Unloading Docks 

24 Each TAU DOCK is designed to accommodate up to two Contact-Handled Packages. The 
25 TAU DOCK functions as a work platform, providing TAU mixed waste handling personnel easy 
26 access to the container during unloading operations (see Figure A 1-1 a) (Also see Drawing 41-
27 M-001 -W in Appendix D3 of the WIPP RCRA Part 8 Permit Application (DOE, 1997a)). 

28 The payload transfer station serves as the unloading dock for TRUPACT-111 and can 
29 accommodate a single TRUPACT-111 package. 

30 Forklifts 

31 Forklifts may be used to transfer the Contact-Handled Packages into the WH8 Unit and may be 
32 used to transfer palletized CH TAU mixed waste containers to the facil ity transfer vehicle. 
33 Another forklift will be used for general-purpose transfer operations. This forklift has 
34 attachments and adapters to handle individual TRU mixed waste containers, if required. 
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Cranes, Unloading Devices. and Adjustable Center-of-Gravity Lift Fixtures 

2 At each TAU DOCK, an overhead bridge crane is used with a specially designed lift fixture for 
3 disassembly of the Contact-Handled Packages. Separate lifting attachments have been 
4 specifically designed to accommodate SWBs and TOOPs. The lift fixture, attached to the crane, 
5 has built-in level indicators and two counterweights that can be moved to adjust the center of 
6 gravity of unbalanced loads and to keep them level. 

7 The TRUPACT-111 is unloaded horizontally in Room 108. The Payload Transfer Station, Yard 
8 Transfer Vehicle and Facil ity Transfer Vehicle, or forklift are used to perform the unloading and 
9 movement functions. The Payload Transfer Station includes retractable arms that are used to 

10 position the SLB2 onto the Facility Transfer Vehicle and facility pallet. 

11 Facil ity or Containment Pallets 

12 The facility pallet is a fabricated steel unit designed to support ?-packs, 4-packs, or 3-packs of 
13 drums, SWBs, TOOPs, or an SLB2, and has a rated load of 25,000 lbs. (11 ,430 kg) . The facil ity 
14 pallet will accommodate up to four 7-packs, four 3-packs, or four 4-packs of drums, four SWBs 
15 (in two stacks of two units), two TOOPs, or an SLB2. Loads are secured to the facility pallet 
16 during transport to the emplacement area. Facility pallets are shown in Figure A 1-1 0. Fork 
17 pockets in the side of the pallet allow the facility pallet to be lifted and transferred by forklift to 
18 prevent direct contact between TAU mixed waste containers and forklift tines. This arrangement 
19 reduces the potential for puncture accidents. Facility pallets may also be moved by facil ity 
20 transfer vehicles. WIPP facility operational documents define the operational load of the facility 
21 pallet to ensure that the rated load of a facility pallet is not exceeded. 

22 Containment pallets are fabricated units having a containment capacity of at least ten percent of 
23 the volume of the containers and designed to support a minimum of either a single drum, a 
24 single SWB or a single TDOP. The pallets will have a rated load capacity of equal to or greater 
25 than the gross weight limit of the container(s) to be supported on the pallet. Loads are secured 
26 to the containment pallet during transport. A typical containment pallet is shown in Figure A 1-
27 1 Oa. Fork pockets in the side of the pallet allow the containment pallet to be lifted and 
28 transferred by forklift. WIPP facility operational documents define the operational load of the 
29 containment pallet to assure that the rated load of a containment pallet is not exceeded. 

30 Facility Transfer Vehicle 

31 The facility transfer vehicle is a battery or electric powered automated vehicle that either 
32 operates on tracks or has an on-board guidance system that allows the vehicle to operate on 
33 the floor of the WHB. It is designed with a flat bed that has adjustable height capability and may 
34 transfer waste payloads on facility pallets or off the facility pallet stands in the CH Bay storage 
35 area, and on and off the waste shaft conveyance by raising and lowering the bed (see Figure 
36 A1 -11). 

37 Yard Transfer Veh icle 

38 The Yard Transfer Vehicle (Figure A 1-35) transports the TRUPACT-111 shipping container from 
39 the PAU into the WHB and into Room 108. The Yard Transfer Vehicle is an electric veh icle with 
40 a load capacity of 60,000 pounds. 
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RH TRU Mixed Waste 

2 The RH TRU mixed waste is handled and stored in the RH Complex of the WHB Unit which 
3 comprises the following locations: RH Bay {12,552 ff (1, 166 m2)) , the Cask Unloading Room 
4 {382 ft2 {36m2

)), the Hot Cell {1 ,841 fe {171 m2
)) , the Transfer Cell {1 ,003 ff (93m2

)) (Figures 
5 A 1-17a, band c), and the Facility Cask Loading Room {1 ,625 ff {151 m2

)) (Figure A 1-17d). 

6 The RH Bay (Figure A 1-14a) is a high-bay area for receiving casks and subsequent handling 
7 operations. The trailer carrying the RH-TRU 72-B or CNS 10-160B shipping cask (Figures A1-
8 18, A 1-19, A 1-20 and A 1-21) enters the RH Bay through a set of double doors on the east side 
9 of the WHB. The RH Bay houses the Cask Transfer Car. The RH Bay is served by the RH Bay 

10 Overhead Bridge Crane used for cask handling and maintenance operations. Storage in the RH 
11 Bay occurs in the RH-TRU 72-B or CNS 1 0-160B casks. The storage occurs after the trailer 
12 containing the cask is moved into the RH Bay and prior to moving the cask into the Cask 
13 Unloading Room to stage the waste for disposal operations. A maximum of two loaded casks 
14 and one 55-gallon drum for derived waste {156 fe (4.4 m3

)) may be stored in the RH Bay. 

15 The Cask Unloading Room (Figure A1-17a) provides for transfer of the RH-TRU 72-B cask to 
16 the Transfer Cell, or the transfer of drums from the CNS 1 0-160B cask to the Hot Cell . Storage 
17 in the Cask Unloading Room will occur in the RH-TRU 72-B or CNS 1 0-160B casks. Storage in 
18 this area typically occurs at the end of a shift or in an off-normal event that results in the 
19 suspension of waste handling operations. A maximum of one cask (74 fe {2.1 m3

)) may be 
20 stored in the Cask Unloading Room. 

The Hot Cell (Figure A1-17b) is a concrete shielded room in which drums of RH TRU mixed 
22 waste will be transferred remotely from the CNS 1 0-160B cask, staged in the Hot Cell , and 
23 loaded into a Facility Canister. The loaded Facility Canister is then lowered from the Hot Cell 
24 into the Transfer Cell Shuttle Car containing a Shielded Insert. Storage in the Hot Cell occurs in 
25 either drums or Facility Canisters. Drums that are stored are either on the drum carriage unit 
26 that was removed from the CNS 10-160B cask or in a Facility Canisters. A maximum of 12 55-
27 gallon drums and one 55-gallon drum for derived waste (94.9 fe (2.7 m3)) may be stored in the 
28 Hot Cell. 

29 The Transfer Cell (Figure A 1-17c) houses the Transfer Cell Shuttle Car, which moves the RH-
30 TRU 72-B cask or Shielded Insert into position for transferring the canister to the Facility Cask. 
31 Storage in this area typically occurs at the end of a shift or in an off-normal event that results in 
32 the suspension of a waste handling evolution. A maximum of one canister {31.4 fe (0.89 m3

)) 

33 may be stored in the Transfer Cell in the Transfer Cell Shuttle Car. 

34 The Facility Cask Loading Room (Figure A 1-17d) provides for transfer of a canister to the 
35 Facility Cask for subsequent transfer to the waste shaft conveyance and to the Underground 
36 Hazardous Waste Disposal Unit (HWDU). The Facility Cask Loading Room also functions as an 
37 air lock between the Waste Shaft and the Transfer Cell. Storage in this area typically occurs at 
38 the end of a shift or in an off-normal event that results in the suspension of waste handling 
39 operations. A maximum of one canister (31.4 ft3 (0.89 m3

)) may be stored in the Facility Cask 
40 (Figure A1-23) in the Facility Cask Loading Room. 

41 Following is a description of major pieces of equipment that are used to manage RH TRU mixed 
42 waste in the WHB Unit. A summary of equipment capacities, as required by 20.4.1 .500 NMAC, 
43 is included in Table A1-3. 
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2 The RH-TRU 72-B cask (Figure A 1-20) is a cylinder designed to meet U.S. Department of 
3 Transportation (DOT) Type B shipping container requirements. It consists of a separate inner 
4 vessel within a stainless steel, lead-shielded outer cask protected by impact limiters at each 
5 end, made of stainless steel skins filled with polyurethane foam. The inner vessel is made of 
s stainless steel and provides an internal containment boundary and a cavity for the payload. 
7 Neither the outer cask nor the inner vessel is vented. Payload capacity of each RH-TRU 72-B 
8 shipping cask is 8,000 lbs (3,628 kg). The payload consists of a canister of RH TRU mixed 
9 waste, which may contain up to 31.4 fe (0.89 m3

) of directly loaded waste or waste in smaller 
10 containers. 

11 The CNS 1 0-160B cask (Figure A 1-21) is designed to meet DOT Type B container requirements 
12 and consists of two carbon steel shells and a lead shield, welded to a carbon steel bottom plate. 
13 A 12-gauge stainless steel thermal shield surrounds the cask outer shell, which is equipped with 
14 two steel-encased, rigid polyurethane foam impact limiters attached to the top and bottom of the 
15 cask. The CNS 1 0-160B cask is not vented. Payload capacity of each CNS 1 0-160B cask is 
16 14,500 lbs (6,577 kg) . The payload consists of up to ten 55-gallon drums. 

17 Shielded Insert 

18 The Shielded Insert (Figure A 1-30) is specifically designed to be used in the Transfer Cell to 
19 hold and transport loaded Facility Canisters from the Hot Cell until loaded into the Facility Cask. 
20 The Shielded Insert, designed and constructed similar to the RH-TRU 72-B shipping cask, has a 
21 29 in. inside diameter with an inside length of 130.5 in. to accommodate the Facility Canister, 
22 which is 28.5 in. in diameter by 117.5 in. long. The Shielded Insert is installed on and removed 
23 from the Transfer Cell Shuttle Car in the same manner as the RH-TRU 72-B shipping cask. 

24 CNS 1 0-1608 Drum Carriage 

2s The CNS 1 0-160B drum carriage (Figure A 1-25) is a steel device used to handle drums in the 
26 CNS 1 0-160B cask. The drum carriages are stacked two high in the CNS 1 0-160B cask during 
27 shipment. They are removed from the cask using a below-the-hook lifting device termed a 
28 pentapod. The drum carriage is rated to lift up to five drums with a maximum weight of 1 000 
29 pounds each. 

30 RH Bay Overhead Bridge Crane 

31 In the RH Bay, an overhead bridge crane is used to lift the cask from the trailer and place it on 
32 the Cask Transfer Car. It is also used to remove the impact limiters from the casks and the outer 
33 lid of the RH-TRU 72-B cask. 

34 Cask Lifting Yoke 

35 The lifting yoke is a lifting fixture that attaches to the RH Bay Overhead Bridge Crane and is 
36 designed to lift and rotate the RH-TRU 72-B cask onto the Cask Transfer Car. 

37 Cask Transfer Cars 

38 The Cask Transfer Cars (Figures A 1-22a and A 1-22b) are self-propelled, rail-guided vehicles 
39 that transport casks between the RH Bay and the Cask Unloading Room. 
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6.25 Ton Grapple Hoist 

2 A 6.25 Ton Grapple Hoist is used to hoist the canister from the Transfer Cell Shuttle Car into the 
3 Facility Cask. 

4 Facility Canister 

5 The Facility Canister is a cylindrical container designed to hold three 55-gallon drums of either 
6 RH TRU waste or dunnage (Figure A 1-16). 

7 Facility Cask 

8 The Facility Cask body consists of two concentric steel cylinders. The annulus between the 
9 cylinders is filled with lead, and gate shield valves are located at either end. Figure A 1-23 

10 provides an outline configuration of the Facility Cask. The canister is placed inside the Facility 
11 Cask for shielding during canister transfer from the RH Complex to the Underground HWDU for 
12 emplacement. 

13 Facil ity Cask Transfer Car 

14 The Facility Cask Transfer Car (Figure A1-24) is a self-propelled rail car that is used to move 
15 the Facility Cask between the Facility Cask Loading Room and the Shaft Station in the 
16 underground. 

7 Hot Cell Bridge Crane 

18 The Hot Cell Bridge Crane, outfitted with a rotating block and the Hot Cell Facility Grapple, will 
19 be used to lift the CNS 10-1608 lid and the drum carriage units from the cask located in the 
20 Cask Unloading Room, into the Hot Cell. The Hot Cell Bridge Crane is also used to lift the 
21 empty Facility Canisters into place within the Hot Cell, move loaded drums into the Facility 
22 Canister, and lower loaded Facility Canisters into the Transfer Cell. 

23 Overhead Powered Manipulator 

24 The Overhead Powered Manipulator is used in the Hot Cell to lift individual drums from the drum 
25 carriage unit and lower each drum into the Facility Canister and support miscellaneous Hot Cell 
26 operations. 

27 Manipulators 

2s There is a maximum of two operational sets of fixed Manipulators in the Hot Cell. The 
29 Manipulators collect swipes of drums as they are being lifted from the drum carriage unit and 
30 transfer the swipes to the Shielded Material Transfer Drawer and support Hot Cell operations. 

31 Shielded Material Transfer Drawer 

32 The Shielded Material Transfer Drawer is used to transfer swipe samples obtained by the fixed 
33 Manipulators to the Hot Cell Gallery for radiological counting and transferring small equipment 
34 into and out of the Hot Cell. 
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2 The Closed-Circuit Television Camera system is used to monitor operations throughout the Hot 
3 Cell and Transfer Cell. These cameras are used to perform inspections of waste containers and 
4 waste management areas. This camera system is operated from the shielded room in the 
5 Facility Cask Loading Room and Hot Cell Gallery. The camera system has a video recording 
6 capability as an operational aid. 

7 Transfer Cell Shuttle Car 

8 The Transfer Cell Shuttle Car (Figure A 1-31) positions the loaded RH-TAU 72-B cask and 
9 Shielded Insert within the Transfer Cell. 

10 Cask Unloading Room Crane 

11 The Cask Unloading Room Crane lifts and suspends the RH-TRU 72-B cask or Shielded Insert 
12 from the Transfer Car and lowers the cask or Shielded Insert into the Transfer Cell Shuttle Car. 

13 Facility Cask Rotating Device 

14 The Facility Cask Rotating Device, a floor mounted hydraulically operated structure, is designed 
15 to rotate the Facility Cask from the horizontal position to the vertical position for waste canister 
16 loading and then back to the horizontal position after the waste canister has been loaded into 
17 the Facility Cask (Figure A 1-32). 

18 A1-1 c(2) Parking Area Container Storage Unit (Parking Area Unit) 

19 The parking area south of the WHB (see Figure A 1-2) will be used for storage of waste 
20 containers within sealed shipping containers awaiting unloading. The area extending south from 
21 the WHB within the fenced enclosure identified as the Controlled Area on Figure A 1-2 is defined 
22 as the Parking Area Unit. The Parking Area Unit provides storage space for up to 6,734 fe (191 
23 m3

) of TAU mixed waste, contained in up to 40 loaded Contact-Handled Packages and 8 
24 Remote-Handled Packages. Secondary containment and protection of the waste containers 
25 from standing liquid are provided by the Contact-Handled or Remote-Handled Packaging. 
26 Wastes placed in the Parking Area Unit will remain sealed in their Contact-Handled or Remote-
27 Handled Packages, at all times while in this area. 

28 The Nuclear Regulatory Commission (NRC) Certificate of Compliance requires that sealed 
29 Contact-Handled or Remote-Handled Packages which contain waste be vented every 60 days 
30 to avoid unacceptable levels of internal pressure. During normal operations the maximum 
31 residence time of any one container in the Parking Area Unit is typically five days. Therefore, 
32 during normal waste handling operations, no Contact-Handled or Remote-Handled Packages 
33 will require venting while located in the Parking Area Unit. Any off-normal event which results in 
34 the need to store a waste container in the Parking Area Unit for a period of time approaching 
35 fifty-nine (59} days shall be handled in accordance with Section A 1-1 e(2) of this Permit 
36 Attachment. Under no circumstances shall a Contact-Handled or Remote-Handled Package be 
37 stored in the Parking Area Unit for more than fifty-nine (59} days after the date that the inner 
38 containment vessel of the Contact-Handled or Remote-Handled Package was sealed at the 
39 generator site. 
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Parking Area Surge Storage 

2 The Permittees will coordinate shipments with the generator/storage sites in an attempt to 
3 minimize the use of surge storage. However, there may be circumstances causing shipments to 
4 arrive that would exceed the maximum capacity of the Parking Area. The Permittees may use 
5 the Parking Area Surge Storage as specified in Part 3 (see Figure A 1-2) only when the 
6 maximum capacity in the Parking Area is reached and at least one of the following conditions is 
7 met: 

8 • Surface or underground waste handling equipment malfunctions prevent the 
9 Permittees from moving waste to disposal locations; 

10 • Hoisting or underground ventilation equipment malfunctions prevent the Permittees 
11 from moving waste into the underground; 

12 • Power outages cause a suspension of waste emplacement activities; 

13 • Inbound shipment delays are imminent because the Parking Area is full (not applicable 
14 to RH TRU waste shipments); or 

15 • Onsite or offsite emergencies cause a suspension of waste emplacement activities. 

16 The Permittees must notify NMED and those on the e-mail notification list (as specified in Permit 
7 Sections 1.11 and 3.1.2.4) upon using the Parking Area Surge Storage and provide justification 

18 for its use. 

19 A 1-1 d Container Management Practices 

20 20.4.1 .500 NMAC (incorporating 40 CFR §264.173) requires that containers be managed in a 
21 manner that does not result in spills or leaks. Containers are required to be closed at all times, 
22 unless waste is being placed in the container or removed. Because containers at the WIPP will 
23 contain radioactive waste, safety concerns require that containers be continuously vented to 
24 obviate the buildup of gases within the container. These gases could result from radiolysis, 
25 which is the breakdown of moisture by radiation. The vents, which are nominally 0.75 in. (1 .9 
26 centimeters [em]) in diameter, are generally installed on or near the lids of the containers. These 
27 vents are filtered so that gas can escape while particulates are retained. 

28 TRU mixed waste containers, containing off-site waste, are never opened at the WIPP facility. 
29 Derived waste containers are kept closed at all times unless waste is being added or removed. 

30 Off-normal events could interrupt normal operations in the waste management process line. 
31 These off normal events fall into the following categories: 

32 • Waste management system equipment malfunctions 
33 • Waste shipments with unacceptable levels of surface contamination 
34 • Hazardous Waste Manifest discrepancies that are not immediately resolved 
35 • A suspension of emplacement activities for regulatory reasons 

36 Shipments of waste from the generator sites will be stopped in any event which results in an 
37 interruption to normal waste handling operations that exceeds three days. 
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Prior to receipt of TAU mixed waste at the WIPP facility, waste operators will be thoroughly 
2 trained in the safe use of TAU mixed waste handling and transport equipment. The training will 
3 include both classroom training and on-the-job training. 

4 A1-1d(1) Derived Waste 

5 The WIPP facility operational philosophy is to introduce no new hazardous chemical 
6 components into TAU mixed waste or TAU mixed waste residues that could be present in the 
7 controlled area. This will be accomplished principally through written procedures and the use of 
8 Safe Work Permits (SWP)1 and Radiological Work Permits (RWP)2 which govern the activities 
9 within a controlled area involving TAU mixed waste. The purpose of this operating philosophy is 

10 to avoid generating TAU mixed waste that is compositionally different than the TRU mixed 
11 waste shipped to the WIPP facility for disposal. 

12 Some additional TRU mixed waste, such as used personal protective equipment, swipes, and 
13 tools, may result from decontamination operations and off-normal events. Such waste will be 
14 assumed to be contaminated with RCRA-regulated hazardous constituents in the TRU mixed 
15 waste containers from which it was derived. Derived waste may be generated as the result of 
1s decontamination activities during the waste handling process. Should decontamination activities 
17 be performed, water and a cleaning agent such as those listed in Permit Attachment D will be 
18 used. Derived waste will be considered acceptable for management at the WIPP facility, 
19 because any TAU mixed waste shipped to the facility will have already been determined to be 
20 acceptable and because no new constituents will be added. Data on the derived waste will be 
21 entered into the WWIS database. Derived waste will be contained in standard DOT approved 
22 Type A containers. 

23 The Safety Analysis Report (DOE 1997b) for packaging requires the lids of TAU mixed waste 
24 containers to be vented through high efficiency particulate air (HEPA)-grade filters to preclude 
25 container pressurization caused by gas generation and to prevent particulate material from 
26 escaping. Filtered vents used in CH TRU mixed waste containers (55-gal (208-L) drums, 85-gal 
27 (322 L) drums, 1 00-gal (379-L) drums, TOOPs, and SWBs) have an orifice approximately 0.375-
28 in. (9.53-millimeters) in diameter through which internally generated gas may pass. The filter 
29 media can be any material (e .g., composite carbon, sintered metal). 

30 As each derived waste container is filled, it will be closed with a lid containing a HEPA-grade. 
31 filter and moved to an Underground Hazardous Waste Disposal Unit (HWDU) using the same 
32 equipment used for handling TAU mixed waste. 

'SWPs are prepared to assure that any hazardous work (not already covered by a procedure) is performed with due precaution. 
SWPs are issued by the Permittees after a job supervisor completes the proper form detailing the job location, work description, 
personnel involved, specific hazards involved, and protective requirements. The Permittees review the form, check on the adequacy 
of the protective measures, and if sufficient, approve the work permit. Conditions of the SWPs must be met while any hazardous 
work is proceeding. Examples of activities covered by the SW P program include confined space entry, overhead work, and work on 
energized equipment. 
2 RWPs are used to control entry into and performance of work within a controlled area (CA). Managers responsible for work within 
a CA must generate a work permit that specifies the work scope, limiting conditions, dosimetry, respiratory protection, protective 
clothing, specific worker quali fications, and radiation safety technician support . RWPs are approved by the Permittees after thorough 
review. No work can proceed in a CA without a valid RW P. 
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A1-1d(2) CH TAU Mixed Waste Handling 

2 CH TAU mixed waste containers will arrive by tractor-trailer at the WIPP facility in sealed 
3 shipping containers (e.g., TRUPACT-IIs, HalfPACTs, or TRUPACT-IIIs) (see Figure A1-12), at 
4 which time they will undergo security and radiological checks and shipping documentation 
5 reviews. A forklift will remove the Contact-Handled Packages which will be transported by forklift 
6 or Yard Transfer Vehicle through an air lock that is designed to maintain differential pressure in 
7 the WHB. The forklift will place the shipping containers at either one of the two TAU DOCKs in 
8 the TAU DOCK Storage Area of the WHB Unit or the Yard Transfer Vehicle will locate the 
9 TRUPACT-111 at the bolting station in Room 108. An external survey of the Contact-Handled 

1 o Package inner vessel (Figure A 1-8a and A 1-8b) will be performed as the outer containment 
11 vessel lid is removed. The inner vessel lid or closure lid will be lifted under the Vent Hood 
12 System (VHS), and the contents will be surveyed during and after this process is complete. The 
13 VHS3 is attached to the. Contact-Handled Package to provide atmospheric control and 
14 confinement of headspace gases at their source. It also prevents potential personnel exposure 
15 and facility contamination due to the spread of radiologically contaminated airborne dust 
16 particles and minimizes personnel exposure to VOCs. 

17 Contamination surveys at the WIPP facility are based in part on radiological surveys used to 
18 indicate potential releases of hazardous constituents from containers by virtue of detection of 
19 radioactive contamination (see Permit Attachment G3). Radiological surveys may be applicable 
20 to most hazardous constituent releases except the release of gaseous VOCs from TAU mixed 
21 waste containers. Radiological surveys provide the WIPP facility with a very sensitive method of 
2 indicating the potential release of nongaseous hazardous constituents through the use of 

23 surface sampling (swipes) and radioactivity counting. Radiological surveys are used in addition 
24 to the more conventional techniques such as visual inspection to identify spills . 

25 Under normal operations, it is not expected that the waste containers will be externally 
26 contaminated or that removable surface contamination on the shipping package or the waste 
27 containers will be in excess of the DOE's free release limits (i.e .; < 20 disintegrations per minute 
28 (dpm)4 per 100 cm2 alpha or < 200 dpm per 100 cm2 beta/gamma). In such a case, no further 
29 decontamination action is needed. The shipping package and waste container will be handled 
30 through the normal process. However, should the magnitude of contamination exceed the free 
31 release limits, yet still fall within the criteria for small area "spot" decontamination (i.e., less than 
32 or equal to 100 times the free release limit and less than or equal to 6 ft2 [0.56 m2

]) , the shipping 
33 package or the waste container will be decontaminated. Decontamination activities will not be 

3 The TAU mixed waste container headspace may contain radiologically contaminated airborne dust particles. 
1. Without the VHS, a potential mechanism will exist to spread contamination (if present} in the immediate CH TAU mixed waste 

handling area, because lid removal wi ll immed iately expose headspace gases to prevailing air currents induced by the building 
ventilation system. 

2. With the VHS, a confined and controlled set of prevailing ai r currents will be induced by the system blower. The VHS will 
function as a local exhaust system to effectively control radiologically contaminated airborne dust particles (and VOCs} at 
essentially atmospheric pressure conditions. 
Functionally, the VHS will draw the TAU mixed waste container headspace gases, convey them lhrough a HEPA filter, and 
ultimately duct them through the WHB exhaust ventilation system. VOCs will pass through the HEPA filter and wi ll be conveyed 
to the ventilation exhaust duct system. The system principally consists of a functional aggregation ol 1} vent hood assembly, 2} 
HEPA filter assemblies (to capture any airborne radioactive particles), 3} blower (to provide forced airtlow), 4) ductwork, and 
5) flexible hose. 

4 The unit "dpm" stands for "disintegration per minute" and is the rate of emission by radioactive material as determined by 
correcting the counts per minute obse rved by an appropriate detector for background, efficiency, and geometric factors associated 
with the instrumentation. 
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1 conducted on containers which are not in good condition, or containers which are leaking. 
2 Containers which are not in good condition, and containers which are leaking, will be 
3 overpacked, repaired/patched in accordance with 49 CFR §173 and §178 (e.g., 49 CFR 
4 § 173.28), or returned to the generator. In addition, if during the waste handling process at the 
5 WIPP a waste container is breached, it will be overpacked, repaired/patched in accordance with 
6 49 CFR §173 and §178 (e.g., 49 CFR §173.28), or returned to the generator. Should WIPP 
7 structures or equipment become contaminated, waste handling operations in the affected area 
8 will be immediately suspended. 

9 Decontamination activities will use water and cleaning agents (see Permit Attachment D) so as 
10 to not generate any waste that cannot be considered derived waste. Items that are radiologically 
11 contaminated are also assumed to be contaminated with the hazardous wastes that are in the 
12 container involved in the spill or release. A complete listing of these waste components can be 
13 obtained from the WIPP Waste Information System (WWIS), as described in Permit Attachment 
14 C, for the purpose of characterizing derived waste. 

15 It is assumed that the process of decontamination will remove the hazardous waste constituents 
16 along with the radioactive waste constituents. To provide verification of the effectiveness of the 
17 removal of hazardous waste constituents, once a contaminated surface is demonstrated to be 
18 radiologically clean, the "swipe" will be sent for analysis for hazardous constituents. The use of 
19 these confirmation analyses is as follows: 

20 For waste containers, the analyses becomes documentation of the condition of the container 
21 at the time of emplacement. The presence of hazardous waste constituents on a container after 
22 decontamination will be at trace levels and will likely not be visible and will not pose a threat to 
23 human health or the environment. These containers will be placed in the underground without 
24 further action once the radiological contamination is removed unless there is visible evidence of 
25 hazardous waste spills or hazardous waste on the container and this contamination is 
26 considered likely to be released prior to emplacement in the underground. 

27 For area contamination, once the area is cleaned up and is shown to be radiologically clean, it 
28 will be sampled for the presence of hazardous waste residues. If the area is large, a sampling 
29 plan will be developed which incorporates the guidance of EPA's SW 846 in selecting random 
30 samples over large areas. Selection of constituents for sampling analysis will be based on 
31 information (in the WWIS) about the waste that was spilled and information on cleanup 
32 procedures. If the area is small, swipes will be used. If the results of the analysis show that 
33 residual contamination remains, a decision will be made whether further cleaning will be 
34 beneficial or whether final clean up shall be deferred until closure. For example, if hazardous 
35 constituents react with the floor coating and are essentially nonremovable without removing the 
36 coating, then clean up will be deferred until closure when the coatings will be stripped. In any 
37 case, appropriate notations will be entered into the operating record to assure proper 
38 consideration of formerly contaminated areas at the time of closure. Furthermore, measures 
39 such as covering, barricading, and/or placarding will be used as needed to mark areas that 
40 remain contaminated. 

41 Small area decontamination, if needed, will occur in the area in which it is detected for 
42 contamination that is less than 6 ff (0.56 m2

) in area and is less than 100 times the free release 
43 limit. The free release limit is defined by DOE Orders as alpha contamination less than 20 
44 dprn/1 00 cm2 and beta-gamma contamination less than 200 dprn/1 00 cm2

. Overpacking would 
45 occur in the event the WIPP staff damages an otherwise intact container during handling 
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1 activities. In such a case, a radiological boundary will be established, inside which all activities 
2 are carefully controlled in accordance with the protocols for the cleanup of spills or releases. A 
3 plan of recovery will be developed and executed, including overpacking or repairing the 
4 damaged container. The overpacked or repaired container will be properly labeled and sent 
5 underground for disposal. The area will then be decontaminated and verified to be free of 
6 contamination using both radiological and hazardous waste sampling techniques (essentially, 
7 this is done with "swipes" of the surface for counting in sensitive radiation detection equipment 
8 or, if no radioactivity is present, by analysis for hazardous waste by an offsite laboratory). 

9 In the event a large area contamination is discovered within a Contact-Handled Package during 
10 unloading, the waste will be left in the Contact-Handled Package and the shipping container will 
11 be resealed. The DOE considers such contamination problems the responsibility of the shipping 
12 site. Therefore, the shipper will have several options for disposition. These are as follows: 

13 • The Contact-Handled Package can be returned to the shipper for decontamination and 
14 repackaging of the waste. Such waste would have to be re-approved prior to shipment 
15 to the WIPP. 

16 • Shipment to another DOE site for management in the event the original shipper does 
17 not have suitable facilities for decontamination. If the repairing site wishes to return the 
1s waste to WIPP, the site will have to meet the characterization requirements of the 
19 WAP. 

o • The waste could go to a third (non-DOE) party for decontamination . In such cases, the 
1 repaired shipment would go to the original shipper and be recertified prior to shipment 

22 to the WIPP. 

23 Written procedures specify materials, protocols, and steps needed to put an object into a safe 
24 configuration for decontamination of surfaces. A RWP will always be prepared prior to 
25 decontamination activities . TAU mixed waste products from decontamination will be managed 
26 as derived waste.5 

27 The TRUPACT-11 may hold up to two ?-packs, two 4-packs, two 3-packs, two SWBs, or one 
28 TDOP. A HalfPACT may hold seven 55-gal (208-L) drums, one SWB, or four 85-gallon drums. 
29 The TRUPACT-111 holds a single SLB2. An overhead bridge crane or Facility Transfer Vehicle 
30 will be used to remove the contents of the Contact-Handled Package and place them on a 
31 facility pallet. The containers will be visually inspected for physical damage (severe rusting, 
32 apparent structural defects, signs of pressurization, etc.) and leakage to ensure they are in good 
33 condition prior to storage. Waste containers will also be checked for external surface 
34 contamination. If a primary waste container is not in good condition, the Permittees will 
35 overpack the container, repair/patch the container in accordance with 49 CFR §173 and §178 
36 (e.g., 49 CFR §173.28), or return the container to the generator. 

5 Note that the DOE had previously proposed use of an Overpack and Repair Room to deal with major decontamination and 
overpacking activities. The DOE has eliminated the need for this area by: 1) limiting the size of contamination events that will be 
dealt with as described in this section, and 2) by performing overpacking at the point where a need for overpacking is identified 
instead of moving the waste to another area of the WHB. This strategy minimizes the spread of contamination. 
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For inventory control purposes, TAU mixed waste container identification numbers will be 
2 verified against the Uniform Hazardous Waste Manifest and the WWIS. Inconsistencies will be 
3 resolved with the generator before TAU mixed waste is emplaced. Discrepancies that are not 
4 resolved within 15 days will be reported to the NMED in accordance with 20.4. 1.500 NMAC 
5 (incorporating 40 CFR §264.72). 

6 Each facility pallet has two recessed pockets to accommodate two sets of ?-packs (see Figure 
1 A1-10) , two sets of 4-packs, two sets of 3-packs, or two SWBs stacked two-high, two TOOPs, or 
8 any combination thereof. Each facility pallet will accommodate one SLB2. Each stack of waste 
9 containers will be secured prior to transport underground. A forklift or the facility transfer vehicle 

10 will transport the loaded facility pallet to the conveyance loading room located adjacent to the 
11 Waste Shaft. The conveyance loading room serves as an air lock between the CH Bay and the 
12 Waste Shaft, preventing excessive air flow between the two areas. The facility transfer vehicle 
13 will be driven onto the waste shaft conveyance deck, where the loaded facility pallet will be 
14 transferred to the waste shaft conveyance, and the facility transfer vehicle will be backed off. 
15 Containers of CH TAU mixed waste (55-gal (208 L) drums, SWBs, 85-gal (322 L) drums, 100-
16 gal (379-L) drums, and TOOPs) can be handled individually, if needed, using the forklift and 
11 lifting attachments (i.e., drum handlers, parrot beaks). 

18 The waste shaft conveyance will lower the loaded facility pallet to the Underground HWDUs. 
19 Figure A 1-13 is a flow diagram of the CH TAU mixed waste handling process. 

20 A1 -1d(3) RH TAU Mixed Waste Handling 

21 The RH TAU mixed waste that is not in a shielded container will be received in the RH-TRU 72-
22 B cask or CNS 10-160B cask loaded on a trailer, as illustrated in process flow diagrams in 
23 Figures A 1-26 and A 1-27, respectively. These are shown schematically in Figures A 1-28 and 
24 A 1-29. Remote-Handled TAU mixed waste received in shielded containers will be managed and 
25 stored as CH TAU mixed waste. Upon arrival at the gate, external radiological surveys, security 
26 checks, shipping documentation reviews are performed and the Uniform Hazardous Waste 
21 Manifest is signed. The generator's copy of the Uniform Hazardous Waste Manifest is returned 
28 to the generator. Should the results of the contamination survey exceed acceptable levels, the 
29 shipping cask and transport trailer remain outside the WHB in the Parking Area Unit, and the 
30 appropriate radiological boundaries (i.e., ropes, placards) are erected around the shipping cask 
31 and transport trailer. A determination will be made whether to return the cask to the originating 
32 site or to decontaminate the cask. 

33 Following cask inspections, the shipping cask and trailer are moved into the RH Bay or held in 
34 the Parking Area Unit. The waste handling process begins in the RH Bay where the impact 
35 limiter(s) are removed from the shipping cask while it is on the trailer. Additional radiological 
36 surveys are conducted on the end of the cask previously protected by the impact limiter(s) to 
37 verify the absence of contamination. The cask is unloaded from the trailer using the RH Bay 
38 Overhead Bridge Crane and placed on a Cask Transfer Car. 

39 Differential air pressure between the RH TAU mixed waste handling locations in the RH 
40 Complex protects workers and prevents potential spread of contamination during handling of 
41 RH TAU mixed waste. Airflow between key rooms in the WHB is controlled by maintaining 
42 differential pressures between the rooms. The CH Receiving Bay is maintained with a negative 
43 pressure relative to outside atmosphere. The RH Receiving Bay is maintained with a 
44 requirement to be positive pressure relative to the CH Receiving Bay. The RH Hot Cell is 
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1 maintained with a negative differential pressure relative to the RH Receiving Bay. The Hot Cell 
2 ventilation is exhausted through high-efficiency particulate air filters prior to venting through the 
3 WHB filtered exhaust. 

4 RH-TRU 72-B Cask Unloading 

5 The Cask Transfer Car then moves the RH-TRU 72-B cask to a work stand in the RH Bay. The 
e work stand allows access to the head area of the RH-TRU 72-B cask for conducting radiological 
7 suNeys, performing physical inspections or minor maintenance, and decontamination, if 
8 necessary. The outer lid bolts on the RH-TRU 72-B cask are removed, and the outer lid is 
9 removed to provide access to the lid of the cask inner containment vessel. The RH-TRU 72-B 

10 cask is moved into the Cask Unloading Room by a Cask Transfer Car and is positioned under 
11 the Cask Unloading Room Bridge Crane. The Cask Unloading Room Bridge Crane attaches to 
12 the RH-TRU 72-B cask and lifts and suspends the RH-TRU 72-B cask to clear the Cask 
13 Transfer Car. The RH-TRU 72-B cask is aligned over the Cask Unloading Room port. 

14 The Cask Unloading Room shield valve is opened, and the cask is lowered through the port into 
15 the Transfer Cell Shuttle Car. The Cask Unloading Room Bridge Crane is unhooked and 
16 retracted, and the Cask Unloading Room shield valve is closed. After the cask is lowered into 
17 the Transfer Cell Shuttle Car, the bolts on the lid of the cask inner containment vessel are 
18 loosened by a robotic Manipulator. The Transfer Cell Shuttle Car is then aligned directly under 
19 the Transfer Cell shield valve in preparation for removing the inner vessel lid and transferring 
20 the canister to the Facility Cask. Operations in the Transfer Cell are monitored by closed-circuit 

video cameras. 

22 Using the remotely-operated fixed 6.25 Ton Grapple Hoist in the Facility Cask Loading Room, 
23 the inner vessel lid is lifted clear of the RH-TRU 72-B cask, and the robotic Manipulator takes 
24 swipe samples and places them in a swipe delivery system for counting outside the Transfer 
25 Cell. If found to be contaminated above acceptable levels, the Permittees have the option to 
26 decontaminate or return the RH TRU Canister to the generator/storage site or another site for 
27 remediation. If no contamination is found, the Transfer Cell Shuttle Car moves a short distance, 
28 and the inner vessel lid is lowered onto a stand on the Transfer Cell Shuttle Car. The canister is 
29 transferred to the Facility Cask as described below. 

30 CNS 1 0-160B Cask Unloading 

31 After the lid bolts are removed, the CNS 10-160B cask is moved using the Cask Transfer Car 
32 from the RH Bay into the Cask Unloading Room and centered beneath the Hot Cell shield plug 
33 port. The Cask Unloading Room shield door is closed, and the inner and outer Hot Cell shield 
34 plugs are removed simultaneously and set aside on the floor of the Hot Cell using the remotely 
35 operated Hot Cell Bridge Crane. The Hot Cell Bridge Crane is then lowered through the Hot Cell 
36 port and is connected to the CNS 1 0-160B cask lid rigging or lifting device. The Hot Cell Bridge 
37 Crane lifts the CNS 1 0-160B cask lid through the Hot Cell port and sets the lid aside on the Hot 
38 Cell floor. 

39 Operations in the Hot Cell are monitored by closed-circuit television cameras. The drum 
40 carriage unit lifting fixture (hereafter referred to as lifting fixture) is attached to the Hot Cell 
41 Bridge Crane and lowered through the Hot Cell port. The lifting fixture is connected to the upper 
42 drum carriage unit contained in the CNS 1 0-160B cask. The Hot Cell Bridge Crane lifts the 
43 upper drum carriage unit from the CNS 1 0-160B cask through the port into the Hot Cell and sets 
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it near the Hot Cell inspection station. The Hot Cell Bridge Crane again lowers the lifting fixture 
2 through the Hot Cell port and connects to the lower drum carriage unit. The Hot Cell Bridge 
3 Crane lifts the lower drum carriage unit from the CNS 1 0-160B cask through the port into the 
4 Hot Cell and sets it near the upper drum carriage unit. 

5 The Hot Cell Bridge Crane lifts the CNS 1 0-160B cask lid from the Hot Cell floor, lowers it 
6 through the Hot Cell port and onto the top of the CNS 1 0-160B cask. The inner and outer Hot 
7 Cell shield plugs are replaced simultaneously. The Cask Unloading Room shield door is 
8 opened, and the CNS 1 0-160B cask is moved into the RH Bay using the Cask Transfer Car. 
9 The CNS 10-160B cask is inspected and surveyed, the lid and impact limiter are reinstalled on 

10 the CNS 1 0-160B cask, and it is prepared for transportation off-site. 

11 The Hot Cell Bridge Crane connects to an empty Facility Canister, places it into a sleeve at the 
12 inspection station, and removes the canister lid. The Overhead Powered Manipulator or Hot Cell 
13 Crane lifts one drum from the drum carriage unit. The Hot Cell Manipulators collect swipe 
14 samples from the drum and transfer the swipes via the Transfer Drawer to the Hot Cell Gallery 
15 for counting. If the 55-gallon drums are contaminated, the Permittees may decontaminate the 
16 55-gallon drums or return them to the generator/storage site or another site for remediation . The 
17 drum identification number is recorded, and the recorded numbers are verified against the 
18 WWIS. If there are any discrepancies, the drum(s) in question are stored within the Hot Cell, 
19 and the generator/storage site is contacted for resolution. Discrepancies that are not resolved 
20 within 15 days will be reported to the NMED as required by 20.4.1 .500 NMAC (incorporating 40 
21 CFR §264.72). 

22 Either the Overhead Powered Manipulator or Hot Cell Bridge Crane lowers the drum into the 
23 Facility Canister. This process is repeated to place three drums in the Facility Canister. The Hot 
24 Cell Bridge Crane or powered Manipulator lifts the canister lid and places it onto the Facility 
25 Canister. The lid is locked in place using a Manipulator. Each CNS 1 0-160B cask shipment will 
26 contain up to ten drums. Drums will be managed in sets of three. If there is a tenth drum, it will 
27 be placed in a Facility Canister or stored until WIPP receipt of the next CNS 1 0-160B cask 
28 shipment. The Hot Cell Bridge Crane lifts the Facility Canister and lowers it into the Transfer 
29 Cell. 

30 To prepare to transfer a loaded Facility Canister from the Hot Cell to the Transfer Cell , a 
31 Shielded Insert is placed onto a Cask Transfer Car in the RH Bay. The Cask Transfer Car is 
32 then moved into the Cask Unloading Room and positioned under the Cask Unloading Room 
33 Bridge Crane. The Bridge Crane attaches to the Shielded Insert. The Cask Unloading Room 
34 Bridge Crane lifts and suspends the Shielded Insert clear of the Cask Transfer Car. The 
35 Shielded Insert is aligned over the Cask Unloading Room port. The floor valve is opened, and 
36 the Shielded Insert is lowered into the Transfer Cell Shuttle Car. The Cask Unloading Room 
37 Bridge Crane is unhooked and retracted, and the Cask Unloading Room shield valve is closed. 
38 The Shielded Insert is positioned under the Hot Cell port. 

39 The Hot Cell Bridge Crane lifts a loaded, closed Facility Canister and positions it over the Hot 
40 Cell port. The Hot Cell shield valve is opened, and the crane lowers the Facility Canister through 
41 the port into the Shielded Insert positioned in the Transfer Cell Shuttle Car in the Transfer Cell. 
42 The Hot Cell Bridge Crane is disconnected from the Facility Canister and raised until the crane 
43 hook clears the Hot Cell shield valve . The Hot Cell shield valve is then closed. 
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Transfer of Disposal Canister into the Facility Cask 

2 The transfer of a canister into the Facility Cask from the Transfer Cell is monitored by closed-
3 circuit television cameras. The Transfer Cell Shuttle Car positions the RH-TRU 72-B cask or 
4 Shielded Insert under the Facility Cask Loading Room port and the shield valve is opened. Then 
s the remotely operated 6.25 Ton Grapple Hoist attaches to the canister, and the canister is lifted 
6 through the open shield valve into the vertically-oriented Facility Cask located on the Cask 
7 Transfer Car in the Facility Cask Loading Room. During this cask-to-cask transfer, the 
8 telescoping port shield is in contact with the underside of the Facility Cask to assure shielding 
9 continuity, as does the shield bell located above the Facility Cask. 

10 For canisters received at the WIPP from the generator site in a RH-TRU 72-B cask, the 
11 identification number is verified using cameras, which also provide images of the canister 
12 surfaces during the lifting operation. Identification numbers are verified against the WWIS. If 
13 there are any discrepancies, the canister is returned to the RH-TRU 72-B cask, returned to the 
14 Parking Area Unit, and the generator is contacted for resolution. Discrepancies that are not 
15 resolved within 15 days will be reported to the NMED as required by 20.4.1 .500 NMAC 
16 (incorporating 40 CFR §264.72). As the canister is being lifted from the RH-TRU 72-B cask into 
17 the Facility Cask, additional swipe samples may be taken. 

18 Transfer of the Canister to the Underground 

19 When the canister is fully within the Facility Cask, the lower shield valve is closed. The 6.25 Ton 
20 Grapple Hoist detaches from the canister and is raised until the 6.25 Ton Grapple Hoist clears 
21 the Facility Cask, at which time the upper shield valve is closed. The 6.25 Ton Grapple Hoist 
22 and shield bell are then raised clear of the Facility Cask, and the telescoping port shield is 
23 retracted. The Facility Cask Rotating Device rotates the Facility Cask until it is in the horizontal 
24 position on the Facility Cask Transfer Car. The shield doors on the Facility Cask Loading Room 
25 are opened, and the facility Cask Transfer Car moves onto the waste shaft conveyance and is 
26 lowered to the waste Shaft Station underground. At the waste Shaft Station underground, the 
27 Facility Cask Transfer Car moves the Facility Cask from the waste shaft conveyance. A forklift is 
28 used to remove the Facility Cask from the Facility Cask Transfer Car and to transport the 
29 Facility Cask to the Underground HWDU. 

30 Returning the Empty Cask 

31 The empty RH-TRU 72-B cask or Shielded Insert is returned to the RH Bay by reversing the 
32 process. In the RH Bay, swipe samples are collected from inside the empty cask. If necessary, 
33 the inside of the cask is decontaminated. The RH-TRU 72-B cask lids are replaced, and the 
34 cask is replaced on the trailer using the RH Bay Bridge Crane. The impact limiters are replaced, 
35 and the trailer and the RH-TRU 72-B cask are then moved out of the RH Bay. The Shielded 
36 Insert is stored in the RH Bay until needed. 

37 A1-1dl4l Handling Waste 1n Shielded Containers 

38 Remote-Handled TRU mixed waste received at the WlPP facility in shielded containers wilt be 
39 managed, stored, and emplaced as CH TRU mixed waste using the CH TRU mixed waste 
40 handling equipment described in this Permit. Shielded containers with RH TRU mixed waste 
41 will arrive by tractor-trailer at the WIPP facility in sealed HalfPACTs. at which time they will 
42 undergo security and radiological checks and shipping documentation reviews. Consistent with 
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the handling of HalfPACT shipping packages 1n Section A 1-1 d(2l. a forklift will remove the 
2 HalfPACT and transport it into the WHB and place the HalfPACT at either one of the two 
3 TRUDOCKs in the TRUDOCK Storage Area of the WHB Unit. 
4 

5 An external survey of the HalfPACT inner vessel will be performed as the outer containment 
6 vessel lid is removed. The inner vessel lid or closure lid will be lifted under the VHS. and the 
7 contents will be surveyed during and after this process is complete. A description of the VHS 
8 and criteria that are applied if radiological contamination is detected are discussed in Section 
9 A1-1d(2) . 

10 

11 Shielded containers will be rece1ved as three-pack assemblies in HalfPACTs. An overhead 
12 bridge crane will be used to remove the contents of the shielded container assembly and place 
13 them on a facility pallet. The containers will be visually inspected for physical damage (severe 
14 rusting. apparent structural defects. signs of pressurization, etc.) and leakage to ensure they are 
15 in good condition prior to storage. Waste containers will also be checked for external surface 
16 contamination . If a primarv waste container is not in good condition. the Permittees will 
17 overpack the container. repair/patch the container in accordance with 49 CFR §173 and §178 
18 (e.g .. 49 CFR §173.28), or return the container to the generator. 
19 

20 Once the shielded container assembly is on the facility pallet. the TRU mixed waste container 
21 identification numbers will be verified against the Uniform Hazardous Waste Manifest and the 
22 WWIS. Inconsistencies will be resolved as discussed in Section A1-1d(2). Up to two three-pack 
23 assemblies of shielded containers will be olaced on a facility pallet. The use of facility pallets will 
4 elevate the waste at least 6 in. (15 em) from the floor surface. Pallets of waste will then be 
5 relocated to the CH Bay Storage Area of the WHB Unit for normal storage or will be transported 

26 to the conveyance loading room as described in Section A 1-1 d(2). 
27 

2a A 1-1 e Inspections 

29 Inspection of containers and container storage area are required by 20.4. 1 .500 NMAC 
30 (incorporating 40 CFR §264. 17 4) . These inspections are described in this section. 

31 A1 -1e(1) WHB Unit 

32 The waste containers in storage will be inspected visually or by closed-circuit television camera 
33 prior to each movement and, at a minimum, weekly, to ensure that the waste containers are in 
34 good condition and that there are no signs that a release has occurred. Waste containers will be 
35 visually inspected for physical damage (severe rusting, apparent structural defects, signs of 
36 pressurization, etc.) and leakage. If a primary waste container is not in good condition , the 
37 Permittees will overpack the container, repair/patch the container in accordance with 49 CFR 
38 §173 and §178 (e.g., 49 CFR §173.28), or return the container to the generator. This visual 
39 inspection of CH TRU mixed waste containers shall not include the center drums of ?-packs and 
40 waste containers positioned such that visual observation is precluded due to the arrangement of 
41 waste assemblies on the facility pallets. If waste handling operations should stop for any reason 
42 with containers located at the TRUDOCK while still in the Contact-Handled Package, primary 
43 waste container inspections will not be accomplished until the containers of waste are removed 
44 from the Contact-Handled Package. If the lid to the Contact-Handled Package inner container 
45 vessel is removed, radiological checks (swipes of Contact-Handled Package inner surfaces) will 
46 be used to determine if there is contamination within the Contact-Handled Package. Such 
47 contamination could indicate a waste container leak or spill. Using radiological surveys, a 
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detected spill or leak of a radioactive contamination from a waste container will also be 
2 assumed to be a hazardous waste spill or release. 

3 Waste containers residing with in a Contact-Handled Package are not inspected, as described in 
4 the first bullet in Section A1-1e(2) . 

5 Waste containers will be inspected prior to reentering the waste management process line for 
6 downloading to the underground. Waste containers stored in this area will be inspected at least 
7 once weekly. 

8 Loaded RH-TAU 72-B and CNS 1 0-160B casks will be inspected when present in the RH Bay. 
9 Physical or closed-circuit television camera inspections of the RH Complex are conducted as 

10 described in Table D-1a. Canisters loaded in an RH-TRU 72-B cask are inspected in the 
11 Transfer Cell during transfer from the cask to the Facility Cask. Waste containers received in 
12 CNS 1 0-160B casks are inspected in the Hot Cell during transfer from the cask to the Facility 
13 Canister by camera and/or visual inspection (through shield windows) . 

14 A 1-1 e(2) Parking Area Unit 

15 Inspections will be conducted in the Parking Area Unit at a frequency not less than once weekly 
1s when waste is present. These inspections are applicable to loaded, stored Contact-Handled and 
17 Remote-Handled Packages. The perimeter fence located at the lateral limit of the Parking Area 
18 Unit, coupled with personnel access restrictions into the WHB, will provide the needed security. 
19 The perimeter fence and the southern border of the WHB shall mark the lateral limit of the 
20 Parking Area Unit (Figure A 1-2). Inspections of the Contact-Handled or Remote-Handled 
21 Packages stored in the Parking Area Unit will focus on the inventory and integrity of the shipping 
22 containers and the spacing between Contact-Handled and Remote-Handled Packages. This 
23 spacing will be maintained at a minimum of four feet. 

24 Contact-Handled and Remote-Handled Packages located in the Parking Area Unit will be 
25 inspected weekly during use and prior to each reuse. 

26 Inspection of waste containers is not possible when the containers are in their shipping 
27 container (e.g. , casks, TRUPACT-11 or HalfPACTs). Inspections can be accomplished by 
28 bringing the shipping containers into the WHB Unit and opening them and lifting the waste 
29 containers out for inspection. The DOE, however, believes that removing containers strictly for 
3o the purposes of inspection results in unnecessary worker exposures and subjects the waste to 
31 additional handling. The DOE has proposed that waste containers need not be inspected at all 
32 until they are ready to be removed from the shipping container for emplacement underground. 
33 Because shipping containers are sealed and are of robust design, no harm can come to the 
34 waste while in the shipping containers and the waste cannot leak or otherwise be released to 
35 the environment. Contact-Handled or Remote-Handled Packages shall be opened every 60 
36 days for the purposes of venting, so that the longest waste would be uninspected would be for 
37 60 days from the date that the inner containment vessel of the Contact-Handled or Remote-
38 Handled Package was closed at the generator site. Venting the Contact-Handled or Remote-
39 Handled Packages involves removing the outer lid and installing a tool in the port of the inner 
40 lid. 

41 The following strategy will be used for inspecting waste containers that will be retained within 
42 their shipping containers for an extended period of time: 
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• If the reason for retaining the TAU mixed waste containers in the shipping container is 
2 due to an unresolved manifest discrepancy, the DOE will return the shipment to the 
3 generator prior to the expiration of the 60 day NRC venting period or within 30 days 
4 after receipt at the WIPP, whichever comes sooner. In this case, no inspections of the 
5 internal containers will be performed. The stored Contact-Handled or Remote-Handled 
6 Package will be inspected weekly as described above. 

7 • If the reason for retaining the TAU mixed waste containers in the Contact-Handled or 
8 Remote-Handled Package is due to an equipment malfunction that prevents unloading 
9 the waste in the WHB Unit, the DOE will return the shipment to the generator prior to 

10 the expiration of the 60 day NRC venting period. In this case, the DOE would have to 
11 ship the TAU mixed waste containers back with sufficient time for the generator to vent 
12 the shipment within the 60 day limit. In this case, no inspections of the internal 
13 containers will be performed. The stored Contact-Handled or Remote-Handled 
14 Package will be inspected weekly as described above. 

15 • If the reason for retaining the TAU mixed waste containers is due to an equipment 
16 malfunction that prevents the timely movement of the waste containers into the 
17 underground, the waste containers will be kept in the Contact-Handled or Remote-
18 Handled Package until day 30 (after receipt at the WIPP) or the expiration of the 60 
19 day limit, whichever comes sooner. At that time the Contact-Handled or Remote

Handled Package will be moved into the w ·HB. Contact-Handled TAU mixed waste 
containers will be removed and placed in one of the permitted storage areas in the 
WHB Unit. The Remote-Handled Package will be vented, however, the containers will 
not be removed from the shipping package. If there is no additional space within the 

24 permitted storage areas of the WHB Unit, the DOE will discuss an emergency permit 
25 with the NMED for the purposes of storing the waste elsewhere in the WHB Unit. 
26 Waste containers will be inspected when removed from the Contact-Handled 
27 Packaging and weekly while in storage in the WHB Unit. Contact-Handled or Remote-
28 Handled Packages will be inspected weekly while they contain TAU mixed waste 
29 containers as discussed above. 

30 The DOE believes that this strategy minimizes both the amount of shipping that is necessary 
31 and the amount of waste handling, while maintaining a reasonable inspection schedule. The 
32 DOE will stop shipments of waste for any equipment outage that will extend beyond three days. 

33 A 1-1 f Containment 

34 The WHB Unit has concrete floors, which are sealed with a coating that is designed to resist all 
35 but the strongest oxidizing agents. Such oxidizing agents do not meet the TSDF-WAC and will 
36 not be accepted in TAU mixed waste at the WIPP facility. Therefore, TAU mixed wastes pose 
37 no compatibility problems with respect to the WHB Unit floor. The floor coating consists of 
38 Carboline® 1340 clear primer-sealer on top of prepared concrete, Carboline® 191 primer epoxy, 
39 and Carboline® 195 surface epoxy. The manufacturer's chemical resistance guide shows "Very 
40 Good" for acids and "Excellent" for alkalies, solvents, salt, and water. Uses are indicated for 
41 nuclear power plants, industrial equipment and components, chemical processing plants, and 
42 pulp and paper mills for protection of structural steel and concrete. During the Disposal Phase, 
43 should the floors need to be re-coated, any floor coating used in the WHB Unit TAU mixed 
44 waste handling areas will be compatible with the TAU mixed waste constituents and will have 
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1 chemical resistance at least equivalent to the Carboline® products. Figure A 1-1 shows where 
2 TRU mixed waste handling activities discussed in this section occur. 

3 During normal operations, the floor of the storage areas within the WHB Unit shall be visually 
4 inspected on a weekly basis to verify that it is in good condition and free of obvious cracks and 
5 gaps. Floor areas of the WHB Unit in use during off-normal events will be inspected prior to use 
6 and weekly thereafter. All TRU mixed waste containers located in the permitted storage areas 
7 shall be elevated at least 6 in. (15 em) from the surface of the floor. TRU mixed waste 
8 containers that have been removed from Contact-Handled or Remote-Handled Packaging shall 
9 be stored at a designated storage area inside the WHB Unit so as to preclude exposure to the 

10 elements. 

11 Secondary containment at the CH Bay Storage Area inside the WHB Unit shall be provided by 
12 the WHB Unit floor (See Figure A 1-1 ). The WHB Unit is engineered such that during normal 
13 operations, the floor capacity is sufficient to contain liquids upon release. Secondary 
14 Containment at the Derived Waste Storage Area of the WHB Unit will be provided by a 
15 polyethylene standard drum pallet. The Parking Area Unit and TRUDOCK Storage Area of the 
16 WHB Unit require no engineered secondary containment since no waste is to be stored there 
17 unless it is protected by the Contact-Handled or Remote-Handled Packaging. 

18 Calculations to determine the floor surface area required to provide secondary containment in 
19 the event of a release are based on the maximum quantity of liquid which could be present 
20 within ten percent of one percent of the volume of all the containers or one percent of the 
21 capacity of the largest single container, whichever is greater. 

22 Secondary containment at storage locations inside the RH Bay and Cask Unloading Room is 
23 provided by the cask. Secondary containment at storage locations inside the Transfer Cell is 
24 provided by the RH-TRU 72-B cask or Shielded Insert. Secondary containment at storage 
25 locations in the Facility Cask Loading Room is provided by the Facility Cask. In the Hot Cell, 
26 waste containers are stored in either the drum carriage unit or in canister sleeves. The Lower 
27 Hot Cell provides secondary containment as described in section A 1-f(2). In addition, the RH 
28 Bay, Hot Cell, and Transfer Cell contain 220-gallon (833-L) (Hot Cell), 11 ,400-gallon (43, 152-L) 
29 (RH Bay) , and 220-gallon (833-L) (Transfer Cell) sumps, respectively, to collect any liquids. 

30 A1-1f(1) Secondary Containment Requirements for the WHB Unit 

31 The maximum volume of TRU mixed waste on facil ity pallets that will be stored in the CH Bay 
32 Storage and Surge Storage Areas of the WHB is 18 facility pallets @ 2 TOOPs per pallet = 36 
33 TOOPs of waste. 36 TOOPs @ 1 ,200 gal (4,540 L) per TDOP = 43,200 gal (163,440L) waste 
34 container capacity. 43,200 gal (163,440 L) x ten percent of the total volume= 4,320 gal 
35 (16,344 L) of waste. Since 4,320 gal (16,344 L) is greater than 1,200 gal (4,540 L) , the 
36 configuration of possible TOOPs in the storage area is used for the calculation of secondary 
37 containment requirements . 4,320 gal (16,344 L) of liquid x one percent liquids = 43.2 gal (163.4 
38 L) of liquid for which secondary containment is needed. 

39 The maximum volume of TRU mixed waste that will be stored in the Derived Waste Storage 
40 Area of the WHB Unit is one SWB. 1 SWBs @ 496 gal (1 ,878 L) per SWB = 496 gal (1 ,878 L) 
41 waste container capacity. Since the maximum storage volume of 496 gal (1 ,878 L) is equal to 
42 the volume of the largest single container, the volume of the a single SWB is used for the 
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calculation of secondary containment requirements. 496 gal (1 ,878 L) of liquid x one percent 
2 liquids = 4.96 gal (18.8 L) of liquid for which secondary containment is needed. 

3 The maximum volume of TRU mixed waste that will be stored in the Hot Cell is 13 RH TRU 
4 drums @ 55 gal (21 0 L) per drum = 715 (2, 730 L) of waste in drums. 715 gal (2 ,730 L) of waste 
5 x ten percent of total volume = 71 .5 gal (273 L) of waste. Secondary containment for liquids will 
6 need to have a capacity of 71 .5 gal (273 L). Since 71 .5 gal (273 L) is less than the volume of the 
7 single container of 235 gal (890 L) therefore, the larger volume is used for determining the 
8 secondary containment requirements. 235 gal (890 L) of waste x one percent liquids = 2.35 gal 
9 (8.9 L) of liquid needed for secondary containment. 

10 The maximum volume of TRU mixed waste that will be stored in the Transfer Cell is one RH-
11 TRU 72-B Canister or one Facil ity Canister @ 235 gal (890 L) per canister x ten percent of total 
12 volume= 23.5 gal (8.90 L) of waste. Since 23.5 gal (8.90 L) is less than the volume of the single 
13 container of 235 gal (890 L) therefore, the larger volume is used for determining the secondary 
14 containment requirements. 235 gal (890 L) of waste x one percent liquids= 2.35 gal (8.9 L) of 
15 liquid needed for secondary containment. 

16 A1-1f(2) Secondary Containment Description 

17 The following is a calculation of the surface area the quantities of liquid would cover. Using a 
18 conversion factor of 0.1337 ft3/gal (0.001 m3/L) and assuming the spill is 0.0033 ft (0.001 m) 
19 thick, the following calculation can be used: 

o gallons x cubic feet per gallon +thickness in feet = area covered in square feet 

21 CH Bay Storage Area 

22 43.2 gal X 0.1337 fe/gal + 0.0033 ft = 1,750 fe (162.7 m2
) 

23 Hot Cell 

24 2.35 gal X 0.1337 fe/gal + 0.0033 ft = 95 fe ( 8.8 m2
) 

25 Transfer Cell 

26 2.35 gal x 0.1337 ~/gal + 0.0033 ft = 95 ft2 
( 8.8 m2

) 

27 The WHB Unit has 33,175 ft2 (3,082 m2
) of floor space, the CH Bay Storage Area has 26,151 ff 

28 ( 2,430 m2
) of floor space. The CH Bay Storage Area requires 1,750 ~ (162.7 m2

) for 
29 containment, Thus, the floor area of the CH Bay Storage Area of the WHB Unit provide 
30 sufficient secondary containment to contain a release of ten percent of one percent of the 
31 volume of all of the containers, or one percent of the capacity of the largest container, whichever 
32 is greater. 

33 The Hot Cell and Transfer Cell are the only portions of the RH Complex managing RH TRU 
34 mixed waste outside of casks or canisters. The Hot Cell has 1,841 ff (171 m2

) of floor space 
35 and the Transfer Cell has 1 ,003 ft2 (93 m2

) of floor space. The Hot Cell and Transfer Cell require 
36 only 95 ft2 for containment, therefore there is sufficient floor space to contain a release of ten 
37 percent of one percent of containers in these storage areas. 
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In addition, both the Hot Cell and the Transfer Cell each contain a 220 gal (833 L) sump that will 
2 collect any liquids that spill from containers. 

3 Derived Waste Storage Area 

4 The derived waste containers in the Derived Waste Storage Area will be stored on standard 
5 drum pallets, which provides approximately 50 gal (190 L) of secondary containment capacity. 
6 Thus the secondary containment capacity of the standard drum pallet is sufficient to contain a 
7 release of ten percent of one percent of the largest container (4.96 gal or 18.8 L) . 

8 Parking Area Unit 

9 Containers of TAU mixed waste to be stored in the Parking Area Unit will be in Contact-Handled 
10 or Remote-Handled Packages. There will be no additional requirements for engineered 
11 secondary containment systems. 

12 A1-1q Special Requirements for Ignitable. Reactive. and Incompatible Waste 

13 Special requirements for ignitable, reactive, and incompatible waste are addressed in 
14 20.4. 1.500 NMAC (incorporating 40 CFR §§264. 176 and 264. 177). Permit Part 2 precludes 
15 ignitable, reactive, or incompatible waste at the WIPP. No additional measures are required. 

16 A1-1h Closure 

17 Clean closure is planned in accordance with 20.4. 1.500 NMAC (incorporating 40 CFR 
18 §264. 178) for all permitted container storage areas. The applicable areas and the plans for 
19 clean closure are detailed in Permit Attachment G. 

20 ~A~1~- 1~i--~C~o~n~t~ro~l~o~f~R~u~n~O~n 

21 The WHB Unit is located indoors which prevents run-on from a precipitation event. In addition, 
22 the CH TAU containers are stored on facility pallets, containment pallets, or standard drum 
23 pallets , which elevate the CH TAU mixed waste containers at least 6 in. (15 em) off the floor, or 
24 in Contact-Handled or Remote-Handled Packages, so that any firewater released in the building 
25 will not pool around containers. Within the RH Bay, Cask Unloading Room, Transfer Cell, and 
26 Facility Cask Loading Room, waste containers are stored in casks or Shielded Inserts and 
27 protected from any potential run on. Any firewater released in the building will not pool around 
28 the waste containers as they are stored in casks, or Shielded Inserts. Within the Hot Cell, there 
29 is no source of water during operations. However, control of run-on is provided by the Lower Hot 
30 Cell, which lies below a sloped floor surrounded by a grating and canister sleeves in the Hot 
31 Cell above. 

32 In the Parking Area Unit, the containers of TAU mixed waste are always in Contact-Handled or 
33 Remote-Handled Packages which protect them from precipitation and run on. Therefore, the 
34 WIPP container storage units will comply with the requirements of 20.4. 1 .500 NMAC 
35 (incorporating 40 CFR §264. 175(b)(4)). 

36 
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Table A1-1 
Basic Design Requirements, Principal Codes, and Standards 

Air Hdlg 
Liquid and Process Air Handling Processing Dueling Mechanical Handling 

Structure/Supports and storage e uipment & Fans HVAC filters Equipment 

Piping & HEPA 
Valves Filters 

MILF All 
Storage Heat 51068C Other 

OBE Site- Vessel Tanks Exchgrs All Other Pre- ANSIN Crane and Equip-
OBT specific ASME ANSI Pumps API-650 ASME Equip- ARI fitters 509 Related CMAA meant 

ACI-318 ANSI Require- VIII BBB,1 API-610 or VIII ment SMACNA ASH RAE ANSIN equipment AISC Mfrs 
AISC A58.1 ments NFPA' NFPA' UP NFPA' API-620 TEMA MfrsStd AMCA 52.68 510 CMAA AWS STO 

Design X a X X X X X X X X X 
lass I f c c,d c 

Design a,b X a X X X X X X X X X X 
Class li c c c 

Design a X a a X a X X X X a a X 
lass liia c c c 

Design X g a X X X X X X 
lass Iii 

X = Minimum Requirements 

Requirements to be determined on a case-by-case basis. 
Required for structure and supports needed for confinement and control of radioactivity. 
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Instrumentation and Quality Assurance 
Electrical Program 

ANSI 
Sods or 

Nat' I ANSI/ASME 
Elect- IAI NQA-1 and Com. and 
trial Mfrs Supple- Industry 

A·NE Code Std ments Practices 

X X X 

X X X 

X X X 

X X X 

Except structures and supports that are designed to withstand a design-basis earthquake (DBE)/design-basis tornado (DBT) when spec~ied in column 1 of this table. 
Underwraer's Laboratory (UL) Class I Listed. 
For fire-protection systems. 
American Society for Mechanical Engineers (ASME) Ill for other Class I vessels. 
Design of underground structures, mining equipment, and facilities are basically governed by the MSHA and experience in local mines. 

ACI = American Concrete lnstaute 

AISC = American lnstaute of Steel Construction 

AMCA = Air Moving and Condaioning Association 

ANSI = American National Standards Institute 

API = American Petroleum lnst~ute 

ARI = Air Conditioning and Refrigeration Institute 

ASH RAE = American Society of Heating, Refrigeration, and 
Air Condaioning Engineers, Inc. 

AWS = American Welding Society 

CMAA = Crane Manufacturers Association 

DBE = Design-basis earthquake 

DBT = Design-basis tornado 

HEPA = High-efficiency particulate air 

HVAC = Heating, Ventilation , and Air-Condaioning 

A = lnstaute of Electronics and Electronic Engineers 

lA = Instrument Society of America 

MFR = Manufacturer 
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STD = Standard 

TEMA = Tubular Exchanger Manufacturers 
Association 

UP = Un~orm Plumbing Code 
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CH Bay overhead bridge crane 

Surface forklifts 

Facility Pallet 

Table A1-2 
Waste Handling Equipment Capacities 

CAPACITIES FOR EQUIPMENT 

Adjustable center-of-gravity lift fixture 

Facility Transfer Vehicle 

Yard Transfer Vehicle 

12,000 lbs. 

26,000 lbs. (CH Bay forklift) 

70,000 lbs. (TRUPACT-111 
Handler forklift) 

25,000 lbs. 

10,000 lbs. 

30,000 lbs. 

60,000 lbs. 

MAXIMUM GROSS WEIGHTS OF CONTAINERS 

Seven-pack of 55-gallon drums 7,000 lbs. 

Four-pack of 85-gallon drums 4,500 lbs. 

Three-pack of 1 00-gallon drums 3,000 lbs. 

Ten-drum overpack 6,700 lbs. 

Standard waste box 4,000 lbs. 

Standard large box 2 10,500 lbs. 

Shielded gonl§tner 2.260 lbs. 

Thre!ij·Q!:!Ck Qf §hi!iJided conta1ners ~ 

MAXIMUM NET EMPTY WEIGHTS OF EQUIPMENT 

TRUPACT-11 

HalfPACT 

TRUPACT-111 

Adjustable center of gravity lift fixture 

Facility pallet 

PERMIT ATTACHMENT A1 
Page A 1-34 of ~3 

13,140 lbs. 

10,500 lbs. 

43,600 lbs. 

2,500 lbs. 

4,120 lbs. 

0:'2147 



2 

3 

Table A1-3 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

J~ly 1 4, 2011 November 1. 2012 

RH TAU Mixed Waste Handling Equipment Capacities 

CAPACITIES FOR EQUIPMENT 

RH Bay Overhead Bridge Crane 140 tons main hoist 

25 tons auxiliary hoist 

RH-TRU 72-B Cask Transfer Car 20 tons 

CNS 10-160B Cask Transfer Car 35 tons 

Transfer Cell Shuttle Car 29 tons 

Hot Cell Bridge Crane 15 tons 

Overhead Powered Manipulator 2.5 tons 

Facility Cask Rotating Device No specific load rating 

Cask Unloading Room Crane 25 tons 

6.25 Ton Grapple Hoist 6.25 tons 

Facility Cask Transfer Car 40 tons 

MAXIMUM GROSS WEIGHTS OF RH TRU CONTAINERS 

RH TRU Canister 

55-Gallon Drum 

Facility Canister 

RH-TRU 72-B Cask 

CNS 10-160B Cask 

Facility Cask 

Shielded Insert 

8,000 lbs 

1,000 lbs 

10,000 lbs 

MAXIMUM NET EMPTY WEIGHTS OF EQUIPMENT 
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Waste Handling Building - CH TRU Mixed Waste Container Storage and Surge Areas 
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Figure A1-1a 
Waste Handling Building Plan (Ground Floor) 
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Figure A1-5 
Ten-Drum Overpack 
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Figure A1-6 
85-Gallon Drum 
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TRUPACT-11 Shipping Container for CH Transuranic Mixed Waste (Schematic) 
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Figure A 1-Sb 
Typical HalfPACT Shipping Container for CH Transuranic Mixed Waste (Schematic) 
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Figure A1-10 
Facility Pallet for Seven-Pack of Drums 
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Figure A1-10a 
Typical Containment Pallet 
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'----FACILI1Y1RANSFER VEHICLE (FTV) 

Figure A1-11 
Facility Transfer Vehicle, Facility Pallet, and Typical Pallet Stand 
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4063,1 

Figure A1-12 
TRUPACT-11 Containers on Trailer 
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WIPP Facility Surface and Underground CH Transuranic Mixed Waste Process Flow Diagram (Continued) 
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Figure A1-14a 
RH Bay Ground Floor 
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Figure A1-15 
1 00-Gallon Drum 
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1----28' __ __, NOTE: CANISTER USED TO 
HANDLE TYPE A DRUMS 
ONLY. 

Figure A1-16 
Facility Canister Assembly 
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Figure A1-16a 
RH-TRU 72-B Canister Assembly 
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RH Canister Transfer Cell Storage Area 

PERMIT ATTACHMENT A1 
Page A 1-61 of +&83 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

J~ly 14 , 2011November 1. 2012 

i h l• lllvs l .. o \i<.on fQr 
tofo""'01:1~ ~t. l"ftO•Ur~ only 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
d!il)' 1 4, 2911 November 1. 2012 

Figure A1-17d 
RH Facility Cask Loading Room Storage Area 
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RH TRU SHIPPING CASK 

Figure A1-18 

TRANSPORT 
TRAILER 

RH-TRU 72-8 Shipping Cask on Trailer 
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Figure A1·19 
CNS 10·1608 Shipping Cask on Trailer 
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figure A 1-20 
RH-TRU 72-B Shipping Cask for RH Transuranic Waste (Schematic) 
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Impact Limiter 

Lead 

Inner 
Steel Shield 

Thermal Shield 
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Figure A1-21 
CNS 10-1608 Shipping Cask for RH Transuranic Waste (Schematic) 
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I r A-FRAME SUPPORT 

Figure A 1-22a 

POSITIONING 
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RH-TRU 72-B Cask Transfer Car 
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Figure A 1-22b 
CNS 10-1608 Cask Transfer Car 
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Figure A1-23 
RH Transuranic Waste Facility Cask 
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Figure A1-24 
RH Facility Cask Transfer Car (Side View) 
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Figure A1-25 
CNS 10-1608 Drum Carriage 
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• If radiolog1c:al surveys or .swipes reveal cask 
contamination, the cask will be deconteminated. 

Figure A1-26 
Surface and Underground RH Transuranic Mixed Waste Process Flow Diagram for 

RH-TRU 72-B Shipping Cask 
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• If radiological surveys or swipes reveal cask 
contamination. the cask will be decontaminaled. 

Figure A 1-27 
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Surface and Underground RH Transuranic Mixed Waste Process Flow Diagram for 
CNS 10-1608 Shipping Cask 
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Figure A 1-28 
Schematic of the RH Transuranic Mixed Waste Process for RH-TRU 72-B Shipping Cask 
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Figure A1-29 
Schematic of the RH Transuranic Mixed Waste Process for CNS 10-1608 Shipping Cask 
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Figure A 1-30 
RH Shielded Insert Assembly 
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Figure A1-31 
Transfer Cell Shuttle Car 
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Figure A 1-32 
Faciti'ty Rotating- Device 
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Dimensions are nominal 

,Figure A1-33 
Typical TRUPACT-111 
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,Figure A1-34 
Typical Standard Large Box 2 

PERMIT ATTACHMENT A1 
Page A 1-80 of ~3 

(73 IN .) 

>t 
IN.) 

Field Code Changed 

2:1.9:'3 



,Figure A1-35 
Typical Yard Transfer Vehicle 
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,Figure A1·36 
Payload Transfer Station 
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Figure A 1-37 
Typical Shielded Container 
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3 A2-1 Description of the Geologic Repository 
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4 Management, storage, and disposal of transuranic (TRU) mixed waste in the Waste Isolation 
5 Pilot Plant (WIPP) geologic repository is subject to regulation under 20.4.1.500 NMAC. The 
s WIPP is a geologic repository mined within a bedded salt formation, which is defined in 
7 20.4.1.1 01 NMAC (incorporating 40 CFR §260.1 0) as a miscellaneous unit. As such, HWMUs 
8 within the repository are eligible for permitting according to 20.4.1.1 01 NMAC (incorporating 40 
9 CFR §260.1 0), and are regulated under 20.4.1.500 NMAC, Miscellaneous Units. 

10 As required by 20.4.1.500 NMAC (incorporating 40 CFR §264.601), the Permittees shall ensure 
11 that the environmental performance standards for a miscellaneous unit, which are applied to the 
12 Underground Hazardous Waste Disposal Units (HWDUs) in the geologic repository, will be met. 

13 The Disposal Phase will consist of receiving contact-handled (CH) and remote-handled (RH) 
14 TRU mixed waste shipping containers, unloading and transporting the waste containers to the 
15 Underground HWDUs, emplacing the waste in the Underground HWDUs, and subsequently 
16 achieving closure of the Underground HWDUs in compliance with applicable State and Federal 
17 regulations. 

18 The WIPP geologic repository is mined within a 2,000-feet (ft) (610-meters (m))-thick bedded-
19 salt formation called the Salado Formation. The Underground HWDUs (miscellaneous units) are 
20 located 2,150 ft (655 m) beneath the ground surface. TRU mixed waste management activities 
21 underground will be confined to the southern portion of the 120-acre (48.6 hectares) mined area 
22 during the Disposal Phase. During the term of this Permit, disposal of TRU mixed waste will 
23 occur only in the HWDUs designated as Panels 5 through 8 and in any currently active panel 
24 (See Figure A2-1 ). RH TRU mixed waste disposal began in Panel 4. The Permittees may also 
25 request in the future a Permit to allow disposal of containers of TRU mixed waste in the areas 
26 designated as Panels 9 and 1 0 in Figure A2-1. This Permit, during its 1 0-year term, authorizes 
27 the excavation of Panels 6 through 1 0 and the disposal of waste in Panels 1 through 8. 

28 Panels 1 through 8 will consist of seven rooms and two access drifts each. Panels 9 and 10 
29 have yet to be designed. Access drifts connect the rooms and have the same cross section (see 
30 Section A2-2a(3)). The closure system installed in each HWDU after it is filred will prevent 
31 anyone from entering the HWDU and will restrict ventilation airflow. The point of compliance for 
32 air emissions from the Underground is Sampling Station VOC-A, as defined in Permit 
33 Attachment N (Volatile Organic Compound Monitoring Plan). Sampling Station VOC-A is the 
34 location where the concentration of volatile organic compounds (VOCs) in the air emissions 
35 from the Underground HWDUs will be measured and then compared to the VOC concentration 
36 of concern as required by Permit Part 4. 

37 Four shafts connect the underground area with the surface. The Waste Shaft Conveyance 
38 headframe and hoist are located within the Waste Handling Building (WHB) and will be used to 
39 transport containers of TRU mixed waste, equipment, and materials to the repository horizon. 
40 The waste hoist can also be used to transport personnel. The Air Intake Shaft and the Salt 
41 Handling Shaft provide ventilation to all areas of the mine except for the Waste Shaft Station. 

PERMIT ATTACHMENT A2 
Page A2-1 of 47 

\ 
./ 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
November 1, 2012 

This area is ventilated by the Waste Shaft itself. The Salt Handling Shaft is also used to hoist 
2 mined salt to the surface and serves as the principal personnel transport shaft. The Exhaust 
3 Shaft serves as a common exhaust air duct for all areas of the mine. The relationship between 
4 the WIPP surface facility, the four shafts, and the geologic repository horizon is shown on Figure 
5 A2-2. 

6 The HWDUs identified as Panels 1 through 8 (Figure A2-1) provide room for up to 5,244,900 
7 cubic feet (ft3

) (148,500 cubic meters (m 3
)) of CH TRU mixed waste. The CH TRU mixed waste 

8 containers may be stacked up to three high across the width of the room. 

9 Panels 4 through 8 provide room for up to 93,050 ft3 (2,635 m3
) of RH TRU mixed waste. RH 

10 TRU mixed waste may be disposed of in up to 730 boreholes per panel, subject to the 
11 limitations in Permit Part 4, Section 4.1.1.2.ii. These boreholes shall be drilled on nominal eight-
12 foot centers, horizontally, about mid-height in the ribs of a disposal room. The thermal loading 
13 from RH TRU mixed waste shall not exceed 10 kilowatts per acre when averaged over the area 
14 of a panel, as shown in Permit Attachment A3, plus 100 feet of each of a Panel's adjoining 
15 barrier pillars. 

16 The WIPP facility is located in a sparsely populated area with site conditions favorable to 
17 isolation of TRU mixed waste from the biosphere. Geologic and hydrologic characteristics of the 
18 site related to its TRU mixed waste isolation capabilities are discussed in Addendum L 1 of the 
19 WIPP Hazardous Waste Facility Permit Amended Renewal Application (DOE, 2009). Hazard 
20 prevention programs are described in this Permit Attachment. Contingency and emergency 
21 response actions to minimize impacts of unanticipated events, such as spills, are described in 
22 Permit Attachment D. The closure plan for the WIPP facility is described in Permit Attachment 
23 G. 

24 A2-2 Geologic Repository Design and Process Description 

25 A2-2a Geologic Repository Design and Construction 

26 The WIPP facility, when operated in compliance with the Permit, will ensure safe operations and 
27 be protective of human health and the environment. 

28 As a part of the design validation process, geomechanical tests were conducted in SPDV test 
29 rooms. During the tests, salt creep rates were measured. Separation of bedding planes and 
3o fracturing were also observed. Consequently, a ground-control strategy was implemented. The 
31 ground-control program at the WIPP facility mitigates the potential for roof or rib falls and 
32 maintains normal excavation dimensions, as long as access to the excavation is possible. 

33 A2-2a(1) CH TRU Mixed Waste Handling Equipment 

34 The following are the major pieces of equipment used to manage CH TRU waste in the geologic 
35 repository. A summary of equipment capacities, as required by 20.4.1.500 NMAC is included in 
36 Table A2-1. 

37 Facility Pallets 

38 The facility pallet is a fabricated steel unit designed to support 7 -packs, 3-packs, or 4-packs of 
39 drums, standard waste boxes (SWBs), ten-drum overpacks (TOOPs), or a standard large box 2 
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1 (SLB2), and has a rated load of 25,000 pounds (lbs.) (11 ,430 kilograms (kg)). The facility pallet 
2 will accommodate up to four 7-packs, four 3-packs, two 3-packs of shielded containers, four 4-
3 packs of drums, four SWBs (in two stacks of two units), two TOOPs, or one SLB2. Loads are 
4 secured to the facility pallet during transport to the emplacement area. Facility pallets are shown 
5 in Figure A2-3. Fork pockets in the side of the pallet allow the facility pallet to be l-ifted and 
6 transferred by forklift to prevent direct contact between TRU mixed waste containers and forklift 
7 tines. This arrangement reduces the potential for puncture accidents. WIPP facility operational 
8 documents define the operational load of the facility pallet to ensure that the rated load of a 
9 facility pallet is not exceeded. 

10 Backfill 

11 Magnesium oxide tMgO) will be used as a backfill in order to provide chemical control over the 
12 solubility of radionuclides in order to comply with the requirements of 40 CFR §191.13. The 
13 MgO backfill will be purchased prepackaged in the proper containers for emplacement in the 
14 underground. Purchasing prepackaged backfill eliminates handling and placement problems 
15 associated with bulk materials, such as dust creation. In addition, prepackaged materials will be 
16 easier to emplace, thus reducing potential worker exposure to radiation. Should a backfill 
17 container be breached, MgO is benign and cleanup is simple. No hazardous waste would result 
18 from a spill of backfill. 

19 The MgO backfill will be managed in accordance with Specification D-01 01 (MgO Backfill 
20 Specification) and WP05-WH1 025 (CH Waste Downloading and Emplacement). These 
21 documents are kept on file at the WIPP facility by the Permittees. 

22 Backfill will be handled in accordance with standard operating procedures. Typical emplacement 
23 configurations are shown in Figures A2-5 and A2-5a. Some emplacement configurations may 
24 include the use of MgO emplacement racks, as shown in Figure A2-5a. 

25 Quality control will be provided within standard operating procedures to record that the correct 
26 number of sacks are placed and that the condition of the sacks is acceptable. 

27 Backfill placed in this manner is protected until exposed when sacks are broken during creep 
28 closure of the room and compaction of the backfill and waste. Backfill in sacks utilizes existing 
29 techniques and equipment and eliminates operational problems such as dust creation and 
30 introducing additional equipment and operations into waste handling areas. There are no mine 
31 operational considerations (e.g. ventilation flow and control) when backfill is placed in this 
32 manner. 

33 The Waste Shaft Conveyance 

34 The hoist systems in the shafts and all shaft furnishings are designed to resist the dynamic 
35 forces of the hoisting system and to withstand a design-basis earthquake of 0.1 g. Appendix 02 
36 of the WIPP RCRA Part B Permit Application (DOE, 1997) provided engineering design-basis 
37 earthquake report which provides the basis for seismic design of WIPP facility structures. The 
38 waste hoist is equipped with a control system that will detect malfunctions or abnormal 
39 operations of the hoist system (such as overtravel, overspeed, power loss, circuitry failure, or 
40 starting in a wrong direction) and will trigger an alarm that automatically shuts down the hoist. 
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1 The waste hoist moves the Waste Shaft Conveyance and is a multirope, friction-type hoist. A 
2 counterweight is used to balance the waste shaft conveyance. The waste shaft conveyance 
3 (outside dimensions) is 30ft (9 m) high by 10ft (3m) wide by 15ft (4.5 m) deep and can carry a 
4 payload of 45 tons (40,824 kg). During loading and unloading operations, it is steadied by fixed 
5 guides. The hoist's maximum rope speed is 500ft (152.4 m) per min. 

6 The Waste Shaft hoist system has two sets of brakes, with two units per set, plus a motor that is 
7 normally used to stop the hoist. The brakes are designed so that either set, acting alone, can 
8 stop a fully loaded conveyance under all emergency conditions. 

9 The Underground Waste Transporter 

10 The underground waste transporter is a commercially available diesel-powered tractor. The 
11 trailer was designed specifically for the WIPP for transporting facility pallets from the waste shaft 
12 conveyance to the Underground HWDU in use. This transporter is shown in Figure A2-6. 

13 Underground Forklifts 

14 CH TRU mixed waste containers loaded on slipsheets will be removed from the facility pallets 
15 using forklifts with a push-pull attachment (Figure A2-7) attached to the forklift-truck front 
16 carriage. The push-pull attachment grips the edge of the slipsheet (on which the waste 
17 containers sit) to pull the containers onto the platen. After the forklift moves the waste 
18 containers to the emplacement location, the push-pull attachment pushes the containers into 
19 position. The use of the push-pull attachment prevents direct contact between waste containers 
20 and forklift tines. SWBs and TOOPs may also be removed from the facility pallet by using 
21 forklifts equipped with special adapters for these containers. These special adapters will prevent 
22 direct contact between SWBs or TOOPs and forklift tines. In addition, the low clearance forklift 
23 that is used to emplace MgO may be used to emplace waste if necessary. 

24 A forklift will be used to offload the SLB2 from the underground transporter and emplace the 
25 waste container in the waste stack. 

26 A2-2a(2) Shafts 

27 The WIPP facility uses four shafts: the Waste Shaft, the Salt Handling Shaft, the Air Intake 
28 Shaft, and the Exhaust Shaft. These shafts are vertical openings that extend from the surface to 
29 the repository level. 

30 The Waste Shaft is located beneath the WHB and is 19 to 20ft (5.8 to 6.1 m) in diameter. The 
31 Salt Handling Shaft, located north of the Waste Shaft beneath the salt handling headframe, is 
32 10 to 12 ft (3 to 3.6 m) in diameter. Salt mined from the repository horizon is removed through 
33 the Salt Handling Shaft. The Salt Handling Shaft is the main personnel and materials hoist and 
34 also serves as a secondary-supply air duct for the underground areas. The Air Intake Shaft, 
35 northwest of the WHB, varies in diameter from 16 ft 7 in. (4.51 m) to 20 ft 3 in. (6.19 m) and is 
36 the primary source of fresh air underground. The Exhaust Shaft, east of the WHB, is 14 to 15 ft 
37 (4.3 to 4.6 m) in diameter and serves as the exhaust duct for the underground air. 

38 Openings excavated in salt experience closure because of salt creep (or time-dependent 
39 deformation at constant load). The closure affects the design of all of the openings discussed in 
40 this section. Underground excavation dimensions, therefore, are nominal, because they change 
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1 with time. The unlined portions of the shafts have larger diameters than the lined portions, which 
2 allows for closure caused by salt creep. Each shaft includes a shaft collar, a shaft lining, and a 
3 shaft key section. The Final Design Validation Report in Appendix D1 of the WIPP RCRA Part B 
4 Permit Application (DOE, 1997) discusses the shafts and shaft components in greater detail. 

5 The reinforced-concrete shaft collars extend from the surface to the top of the underlying 
6 consolidated sediments. Each collar serves to retain adjacent unconsolidated sands and soils 
7 and to prevent surface runoff from entering the shafts. The shaft linings extend from the base of 
8 the collar to the top of the salt beds approximately 850ft (259 m) below the surface. Grout 
9 injected behind the shaft lining retards water seeping into the shafts from water-bearing 

10 formations, and the liner is designed to withstand the natural water pressure associated with 
11 these formations. The shaft liners are concrete, except in the Salt Handling Shaft, where a steel 
12 shaft liner has been grouted in place. 

13 The shaft key is a circular reinforced concrete section emplaced in each shaft below the liner in 
14 the base of the Rustler and extending about 50ft (15 m) into the Salado. The key functions to 
15 resist lateral pressures and assures that the liner will not separate from the host rocks or fail 
16 under tension. This design feature also aids in preventing the shaft from becoming a route for 
17 groundwater flow into the underground facility. 

18 On the inside surface of each shaft, excluding the Salt Handling Shaft, there are three water-
19 collection rings: one just below the Magenta, one just below the Culebra, and one at the 
20 lowermost part of the key section. These collection rings will collect water that may seep into the 
21 shaft through the liner. The Salt Handling Shaft has a single water collection ring in the lower 
22 part of the key section. Water collection rings are drained by tubes to the base of the shafts 
23 where the water is accumulated. 

24 WIPP shafts and other underground facilities are, for all practical purposes, dry. Minor quantities 
25 of water (which accumulate in some shaft sumps) are insufficient to affect the waste disposal 
26 area. This water is collected, brought to the surface, and disposed of in accordance with current 
27 standards and regulations. 

2s The Waste Shaft is protected from precipitation by the roof of the waste shaft conveyance 
29 headframe tower. The Exhaust Shaft is configured at the top with a 14ft- (4.3 m-) diameter duct 
30 that diverts air into the exhaust filtration system or to the atmosphere, as appropriate. The Salt 
31 Handling and Air Intake Shaft collars are open except for the headframes. Rainfall into the 
32 shafts is evaporated by ventilation air. 

33 The waste hoist system in the Waste Shaft and all Waste Shaft furnishings are designed to 
34 resist the dynamic forces of the hoisting system, which are greater than the seismic forces on 
35 the underground facilities. In addition the Waste Shaft conveyance headframe is designed to 
36 withstand the design-basis earthquake (DBE). Maximum operating speed of the hoist is 500ft 
37 (152.4 m) per minute. During loading and unloading operations, the waste hoist is steadied by 
38 fixed guides. The waste hoist is equipped with a control system that will detect malfunctions or 
39 abnormal operations of the hoist system, such as overtravel, overspeed, power loss, or circuitry 
40 failure. The control response is to annunciate the condition and shut the hoist down. Operator 
41 response is required to recover from the automatic shutdown. Waste hoist operation is 
42 continuously monitored by the CMS. A battery powered FM transmitter/receiver allows 
43 communication between the hoist conveyance and the hoist house. 
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The waste hoist has two pairs of brake calipers acting on independent brake paths. The hoist 
2 motor is normally used for braking action of the hoist. The brakes are used to hold the hoist in 
3 position during normal operations and to stop the hoist under emergency conditions. Each pair 
4 of brake calipers is capable of holding the hoist in position during normal operating conditions 
5 and stopping the hoist under emergency conditions. In the event of power failure, the brakes will 
6 set automatically. 

7 The waste hoist is protected by a fixed automatic fire suppression system. Portable fire 
8 extinguishers are also provided on the hoist floor and in equipment areas. 

9 A2-2a(3) Subsurface Structures 

10 The subsurface structures in the repository, located at 2,150 ft (655 m) below the surface, 
11 include the HWDUs, the northern experimental areas, and the support areas. Appendix D3 of 
12 the WIPP RCRA Part B Permit Application (DOE, 1997) provided details of the underground 
13 layout. Figure A2-8 shows the proposed waste emplacement configuration for the HWDUs. 

14 The status of important underground equipment, including fixed fire-protection systems, the 
1s ventilation system, and contamination detection systems, will be monitored by a central 
16 monitoring system, located in the Support Building adjacent to the WHB. Backup power will be 
17 provided as discussed below. The subsurface support areas are constructed and maintained to 
18 conform to Federal mine safety codes. 

19 Underground Hazardous Waste Disposal Units (HWDUs) 

20 During the terms of this and the preceding Permit, the volume of CH TRU mixed waste 
21 emplaced in the repository will not exceed 5,244,900 ft3 (148,500 m3

) and the volume of RH 
22 TRU mixed waste shall not exceed 93,050 ft3 (2,635 m3

). CH TRU mixed waste will be disposed 
23 of in Underground HWDUs identified as Panels 1 through 8. RH TRU mixed waste may be 
24 disposed of in Panels 4 through 8. 

25 Main entries and cross cuts in the repository provide access and ventilation to the HWDUs. The 
26 main entries link the shaft pillar/service area with the TRU mixed waste management area and 
27 are separated by pillars. Each of the Underground HWDUs labeled Panels 1 through 8 will have 
2s seven rooms. The locations of these HWDUs are shown in Figure A2-1. The rooms will have 
29 nominal dimensions of 13ft (4.0 m) high by 33ft (1 0 m) wide by 300ft (91 m) long and will be 
30 supported by 100ft- (30m-) wide pillars. 

31 As currently planned, future Permits may allow disposal of TRU mixed waste containers in two 
32 additional panels, identified as Panels 9 and 10. Disposal of TRU mixed waste in Panels 9 and 
33 1 0 is prohibited under this Permit. If waste volumes disposed of in the eight panels fail to reach 
34 the stated design capacity, the Permittees may request a Permit to allow disposal of TRU mixed 
35 waste in the four main entries and crosscuts adjacent to the waste panels (referred to as the 
36 disposal area access drifts). These areas are labeled Panels 9 and 10 in Figure A2-1. A permit 
37 modification or future permit would be submitted describing the condition of those drifts and the 
38 controls exercised for personnel safety and environmental protection while disposing of waste in 
39 these areas. These areas have the following nominal dimensions: 

40 The E-140 waste transport route south of the Waste Shaft Station is mined to be 25 ft wide 
41 nominally and its height ranges from about 14ft to 20ft. 
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1 The W-30 waste transport route south of S-700 is mined to be 20 ft wide nominally and its 
:a height will be mined to at least 14 ft. 

3 All other drifts that are part of the waste transport route will be at least 20 ft wide and 14 ft 
4 high to accommodate waste transport equipment. 

5 Other drifts (i.e. mains and cross-cuts) vary in width and height according to their function 
6 typically ranging from 14ft to 20ft wide and 12ft to 20ft high. 

7 The layout of these excavations is shown on Figure A2-1. 

8 Underground Facilities Ventilation System 

9 The underground facilities ventilation system will provide a safe and suitable environment for 
10 underground operations during normal WIPP facility operations. The underground system is 
11 designed to provide control of potential airborne contaminants in the event of an accidental 
12 release or an underground fire. 

13 The main underground ventilation system is divided into four separate flows (Figure A2-9): one 
14 flow serving the mining areas, one serving the northern experimental areas, one serving the 
15 disposal areas, and one serving the Waste Shaft and station area. The four main airflows are 
16 recombined near the bottom of the Exhaust Shaft, which serves as a common exhaust route 
17 from the underground level to the surface. 

18 Underground Ventilation System Description 

19 The underground ventilation system consists of six centrifugal exhaust fans, two identical 
20 HEPA-filter assemblies arranged in parallel, isolation dampers, a filter bypass arrangement, and 
21 associated ductwork. The six fans, connected by the ductwork to the underground exhaust shaft 
22 so that they can independently draw air through the Exhaust Shaft, are divided into two groups. 
23 One group consists of three main exhaust fans, two of which are utilized to provide the nominal 
24 air flow of 425,000 standard fe per min (SCFM) throughout the WIPP facility underground during 
25 normal operation. One main fan may be operated in the alternate mode to provide 260,000 
26 SCFM underground ventilation flow. These fans are located near the Exhaust Shaft. The 
27 second group consists of the remaining three filtration fans, and each can provide 60,000 SCFM 
28 of air flow. These fans, located at the Exhaust Filter Building, are capable of being employed 
29 during the filtration mode, where exhaust is diverted through HEPA filters, or in the reduced or 
30 minimum ventilation mode where air is not drawn through the HEPA filters. In order to ensure 
31 the miscellaneous unit environmental performance standards are met, a minimum running 
32 annual average exhaust rate of 260,000 SCFM will be maintained. 

33 The underground mine ventilation is designed to supply sufficient quantities of air to all areas of 
34 the repository. During normal operating mode (simultaneous mining and waste emplacement 
35 operations), approximately 140,000 actual fe (3,962 m3

) per min can be supplied to the panel 
36 area. This quantity is necessary in order to support the level of activity and the pieces of diesel 
37 equipment that are expected to be in operation. 

38 At any given time during waste emplacement activities, there may be significant activities in 
39 multiple rooms in a panel. For example, one room may be receiving CH TRU mixed waste 
40 containers, another room may be receiving RH TRU mixed waste canisters, and the drilling of 
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RH TRU mixed waste emplacement boreholes may be occurring in another room. The 
remaining rooms in a panel will either be completely filled with waste; be idle, awaiting waste 
handling operations; or being prepared for waste receipt. A minimum ventilation rate of 35,000 
fe (990m 3

) per minute will be maintained in each active room when waste disposal is taking 
place and workers are present in the room. This quantity of air is required to support the · 
numbers and types of diesel equipment that are expected to be in operation in the area, to 
support the underground personnel working in that area, and to exceed a minimum air velocity 
of 60ft (18 m) per minute. The remainder of the air is needed in order to account for air leakage 
through inactive rooms. 

Air will be routed into a panel from the intake side. Air is routed through the individual rooms 
within a panel using underground bulkheads and air regulators. Bulkheads are constructed by 
erecting framing of rectangular steel tubing and screwing galvanized sheet metal to the framing. 
Bulkhead members use telescoping extensions that are attached to framing and the salt which 
adjust to creep. Flexible flashing attached to the bulkhead on one side and the salt on the other 
completes the seal of the ventilation. Where controlled airflow is required, a louver-style damper 
on a slide-gate (sliding panel) regulator is installed on the bulkhead. Personnel access is 
available through most bulkheads, and vehicular access is possible through selected bulkheads. 
Vehicle roll-up doors in the panel areas are not equipped with warning bells or strobe lights 
since these doors are to be used for limited periodic maintenance activities in the return air path. 
Flow is also controlled using brattice cloth barricades. These consist of chain link fence that is 
bolted to the salt and covered with brattice cloth; and are used in instances where the only flow 
control requirement is to block the air. A brattice cloth air barricade is shown in Figure A2-11. 
Ventilation will be maintained only in all active rooms within a panel until waste emplacement 
activities are completed and the panel-closure system is installed. The air will be routed 
simultaneously through all the active rooms within the panel. The filled rooms will be isolated 
from the ventilation system, while the active rooms that are actively being filled will receive a 
minimum of 35,000 SCFM of air when workers are present to assure worker safety. After all 
rooms within a panel are filled, the panel will be closed using a closure system described Permit 
Attachment G and Permit Attachment G1. 

Once a disposal room is filled and is no longer needed for emplacement activities, it will be 
barricaded against entry and isolated from the mine ventilation system by removing the air 
regulator bulkhead and constructing chain link/brattice cloth barricades and, if necessary, 
bulkheads at each end. A typical bulkhead is shown in Figure A2-11 a. There is no requirement 
for air for these rooms since personnel and/or equipment will not be in these areas. 

The ventilation path for the waste disposal side is separated from the mining side by means of 
air locks, bulkheads, and salt pillars. A pressure differential is maintained between the mining 
side and the waste disposal side to ensure that any leakage is towards the disposal side. The 
pressure differential is produced by the surface fans in conjunction with the underground air 
regulators. 

Underground Ventilation Modes of Operation 

The underground ventilation system is designed to perform under two types of operation: 
normal (the HEPA exhaust filtration system is bypassed), and filtered (the exhaust is filtered 
through the HEPA filtration system, if radioactive contaminants are detected or suspected. 

Overall, there are six possible modes of exhaust fan operation: 
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7 Under some circumstances (such as power outages and maintenance activities, etc.), all mine 
8 ventilation may be discontinued for short periods of time. 

9 In the normal mode, two main surface exhaust fans, located near the Exhaust Shaft, will provide 
10 continuous ventilation of the underground areas. All underground flows join at the bottom of the 
11 Exhaust Shaft before discharge to the atmosphere. 

12 Outside air will be supplied to the mining areas and the waste disposal areas through the Air 
13 Intake Shaft, the Salt Handling Shaft, and access entries. A small quantity of outside air will flow 
14 down the Waste Shaft to ventilate the Waste Shaft station. The ventilation system is designed to 
15 operate with the Air Intake Shaft as the primary source of fresh air. Under these circumstances, 
16 sufficient air will be available to simultaneously conduct all underground operations (e.g., waste 
17 handling, mining, experimentation, and support). Ventilation may be supplied by operating fans 
18 in the configurations listed in the above description of the ventilation modes. 

19 If the nominal flow of 425,000 cfm (12,028 m3/min) is not available (i.e., only one of the main 
20 ventilation fans is available) underground operations may proceed, but the number of activities 
21 that can be performed in parallel may be limited depending on the quantity of air available. 
22 Ventilation may be supplied by operating one or two of the filtration exhaust fans. To accomplish 
23 this, the isolation dampers will be opened, which will permit air to flow from the main exhaust 
24 duct to the filter outlet plenum. The filtration fans may also be operated to bypass the HEPA 
25 plenum. The isolation dampers of the filtration exhaust fan(s) to be employed will be opened, 
26 and the selected fan(s) will be switched on. In this mode, underground operations will be limited, 
27 because filtration exhaust fans cannot provide sufficient airflow to support the use of diesel 
28 equipment. 

29 In the filtration mode, the exhaust air will pass through two identical filter assemblies, with only 
30 one of the three Exhaust Filter Building filtration fans operating (all other fans are stopped). This 
31 system provides a means for removing the airborne particulates that may contain radioactive 
32 and hazardous waste contaminants in the reduced exhaust flow before they are discharged 
33 through the exhaust stack to the atmosphere. The filtration mode is activated manually or 
34 automatically if the radiation monitoring system detects abnormally high concentrations of 
35 airborne radioactive particulates (an alarm is received from the continuous air monitor in the 
36. exhaust drift of the active waste panel) or a waste handling incident with the potential for a 
37 waste container breach is observed. The filtration mode is not initiated by the release of gases 
38 such as VOCs. 

39 If utility power fails, the exhaust filter system goes into the fail-safe position, and the system 
40 high-efficiency particulate-air filter dampers are placed into filtration position. When power is 
41 restored by the diesel generators, a decision is made whether to remain in filtration mode and 
42 energize a filtration fan or to realign the dampers into the minimum exhaust mode. Without any 
43 indication of a radiological release, the decision is usually the latter. TRU mixed waste handling 
44 and related operations cease upon loss of utility power and are not resumed until normal utility 
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power is returned. As specified in Part 2, all waste handling equipment will"fail safe," meaning 
2 that it will retain its load during a power outage. 

3 Underground Ventilation Normal Mode Redundancy 

4 The underground ventilation system has been provided redundancy in normal ventilation mode 
5 by the addition of a third main fan. Ductwork leading to that new fan ties into the existing main 
6 exhaust duct. 

7 Electrical System 

8 The WIPP facility uses electrical power (utility power) supplied by the regional electric utility 
9 company. If there is a loss of utility power, TRU mixed waste handling and related operations 

10 will cease. 

11 Backup, alternating current power will be provided on site by two 1,1 00-kilowatt diesel 
12 generators. These units provide 480-volt power with a high degree of reliability. Each of the 
13 diesel generators can carry predetermined equipment loads while maintaining additional power 
14 reserves. Predetermined loads include lighting and ventilation for underground facilities, lighting 
15 and ventilation for the TRU mixed waste handling areas, and the Air Intake Shaft hoist. The 
16 diesel generator can be brought on line within 30 minutes either manually or from the control 
17 panel in the Central Monitoring Room (CMR). 

18 Uninterruptible power supply (UPS) units are also on line providing power to predetermined 
19 monitoring systems. These systems ensure that the power to the radiation detection system for 
20 airborne contamination, the local processing units, the computer room, and the CMR will always 
21 be available, even during the interval between the loss of off-site power and initiation of backup 
22 diesel generator power. 

23 A2-2a(4) RH TRU Mixed Waste Handling Equipment 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

The following are the major pieces of equipment used to manage RH TRU mixed waste in the 
geologic repository. A summary of equipment capacities is included in Table A2-3. 

The Facility Cask Transfer Car 

The Facility Cask Transfer Car is a self-propelled rail car (Figure A2-14) that operates between 
the Facility Cask Loading Room and the geologic repository. After the Facility Cask is loaded, 
the Facility Cask Transfer Car moves onto the waste shaft conveyance and is then transported 
underground. At the underground waste shaft station, the Facility Cask Transfer Car proceeds 
away from the waste shaft conveyance to provide forklift access to the Facility Cask. 

Horizontal Emplacement and Retrieval Equipment or Functionally Equivalent Equipment 

The Horizontal Emplacement and Retrieval Equipment (HERE) or functionally equivalent 
equipment (Figure A2-15) emplaces canisters into a borehole in a room wall of an Underground 
HWDU. Once the canisters have been emplaced, the HERE then fills the borehole opening with 
a shield plug. 
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2 Prior to receipt of TRU mixed waste at the WIPP facility, waste operators will be thoroughly 
3 trained in the safe use of TRU mixed waste handling and transport equipment. The training will 
4 include both classroom training and on-the-job training. 

5 RH TRU Mixed Waste Emplacement 

6 The Facility Cask Transfer Car is loaded onto the waste shaft conveyance and is lowered to the 
7 waste shaft station underground. At the waste shaft station underground, the Facility Cask is 
8 moved from the waste shaft conveyance by the Facility Cask Transfer Car (Figure A2-16). A 
9 forklift is used to remove the Facility Cask from the Facility Cask Transfer Car and to transport 

10 the Facility Cask to the Underground HWDU. There, the Facility Cask is placed on the HERE 
11 (Figure A2-17). The HERE is used to emplace the RH TRU mixed waste canister into the 
12 borehole. The borehole will be visually inspected for obstructions prior to aligning the HERE and 
13 emplacement of the RH TRU mixed waste canister. The Facility Cask is moved forward to mate 
14 with the shield collar, and the transfer carriage is advanced to mate with the rear Facility Cask 
15 shield valve. The shield valves on the Facility Cask are opened, and the transfer mechanism 
16 advances to push the canister into the borehole. After retracting the transfer mechanism into the 
17 Facility Cask, the forward shield valve is closed, and the transfer mechanism is further retracted 
1s into its housing. The transfer mechanism is moved to the rear, and the shield plug carriage 
19 containing a shield plug is placed on the emplacement machine. The transfer mechanism is 
20 used to push the shield plug into the Facility Cask. The front shield valve is opened, and the 
21 shield plug is pushed into the borehole (Figure A2-18). The transfer mechanism is retracted, the 
22 shield valves close on the Facility Cask, ·and the Facility Cask is removed from the HERE. 

23 A shield plug is a concrete filled cylindrical steel shell (Figure A2-21) approximately 61 in. long 
24 and 29 in. in diameter, made of concrete shielding material inside a 0.24 in. thick steel shell with 
25 a removable pintle at one end. Each shield plug has integral forklift pockets and weighs 
26 approximately 3, 750 lbs. The shield plug is inserted with the pintle end closest to the HERE to 
27 provide the necessary shielding , limiting the borehole radiation dose rate at 30 em to less than 
28 1 0 mrem per hour for a canister surface dose rate of 1 00 rem/hr . Additional shielding is 
29 provided at the direction of the Radiological Control Technician based on dose rate surveys 
30 following shield plug emplacement. This additional shielding is provided by the manual 
31 emplacement of one or more shield plug supplemental shielding plates and a retainer (Figures 
32 A2-19 and A2-20). 

33 The amount of RH TRU mixed waste disposal in each panel is limited based on thermal and 
34 geomechanical considerations and shall not exceed 10 kilowatts per acre as described in Permit 
35 Attachment A2-1. RH TRU mixed waste emplacement boreholes shall be drilled in the ribs of 
36 the panels at a nominal spacing of 8ft (2.4 m) center-to-center, horizontally. 

37 Figures A1-26 and A1-27 are flow diagrams of the RH TRU mixed waste handling process for 
38 the RH-TRU 72-8 and CNS 10-1608 casks, respectively. 

39 CH TRU Mixed Waste Emplacement 

40 CH TRU mixed waste containers and shielded containers will arrive by tractor-trailer at the 
41 WIPP facility in sealed shipping containers, at which time they will undergo security and 
42 radiological checks and shipping documentation reviews. The trailers carrying the shipping 
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containers will be stored temporarily at the Parking Area Container Storage Unit (Parking Area 
2 Unit). A forklift will remove the Contact Handled Packages from the transport trailers and a 
3 forklift or Yard Transfer Vehicle will transport them into the Waste Handling Building Container 
4 Storage Unit for unloading of the waste containers. Each TRUPACT-11 may hold up to two 7-
s packs, two 4-packs, two 3-packs, two SWBs, or one TDOP. Each HalfPACT may hold up to 
6 seven 55-gal (208 L) drums, one SWB, one three-pack of shielded containers or four 85-gal 
7 (322 L) drums. Each TRUPACT-111 will hold one SLB2. An overhead bridge crane or Facility 
8 Transfer Vehicle with transfer table will be used to remove the waste containers from the 
9 Contact Handled Packaging and place them on a facility or containment pallet. Each facility 

10 pallet has two recessed pockets to accommodate two sets of 7-packs, two sets of 3-packs, two 
11 sets of 4-packs, two SWBs stacked two-high, two TOOPs, or one SLB2. Each stack of waste 
12 containers will be secured prior to transport underground (see Figure A2-3). A forklift or the 
13 facility transfer vehicle will transport the loaded facility pallet to the conveyance loading room 
14 adjacent to the Waste Shaft. The facility transfer vehicle will be driven onto the waste shaft 
15 conveyance deck, where the loaded facility pallet will be transferred to the waste shaft 
16 conveyance, and the facility transfer vehicle will be backed off. Containers of CH TRU mixed 
17 waste (55-gal (208 L) drums, SWBs, 85-gal (322 L) drums, 100-gal (379 L) drums, and TOOPs) 
18 or shielded containers can be handled individually, if needed, using the forklift and lifting 
19 attachments (i.e., drum handlers, parrot beaks). 

20 The waste shaft conveyance will lower the loaded facility pallet to the underground. At the waste 
21 shaft station, the CH TRU underground transporter will back up to the waste shaft conveyance, 
22 and the facility pallet will be transferred from the waste shaft conveyance onto the transporter 
23 (see Figure A2-6). The transporter will then move the facility pallet to the appropriate 
24 Underground HWDU for emplacement. The underground waste transporter is equipped with a 
25 fire suppression system, rupture-resistant diesel fuel tanks, and reinforced fuel lines to minimize 
26 the potential for a fire involving the fuel system. 

27 A forklift in the HWDU near the waste stack will be used to remove the waste containers from 
28 the facility pallets and to place them in the waste stack using a push-pull attachment or, in the 
29 case of an SLB2, the SLB2 will be lifted from the facility pallet and placed directly on the floor of 
30 the emplacement room. The waste will be emplaced room by room in Panels 1 through 8. Each 
31 panel will be closed off when filled. If a waste container is damaged during the Disposal Phase, 
32 it will be immediately overpacked or repaired. CH TRU mixed waste containers will be 
33 continuously vented. The filter vents will allow aspiration, preventing internal pressurization of 
34 the container and minimizing the buildup of flammable gas concentrations. 

35 Once a waste panel is mined and any initial ground control established, flow regulators will be 
36 constructed to assure adequate control over ventilation during waste emplacement activities. 
37 The first room to be filled with waste will be Room 7, which is the one that is farthest from the 
38 main access ways. A ventilation control point will be established for Room 7 just outside the 
39 exhaust side of Room 6. This ventilation control point will consist of a bulkhead with a ventilation 
40 regulator. When RH TRU mixed waste canister emplacement is completed in a room, CH TRU 
41 mixed waste emplacement can begin in that room. Stacking of CH waste will begin at the 
42 ventilation control point and proceed down the access drift, through the room and up the intake 
43 access drift until the entrance of Room 6 is reached. At that point, a brattice cloth and chain link 
44 barricade and, if necessary, bulkheads will be emplaced. This process will be repeated for 
45 Room 6, and so on until Room 1 is filled. At that point, the panel closure system will be 
46 constructed. 
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The emplacement of CH TRU mixed waste into the HWDUs will typically be in the order 
2 received and unloaded from the Contact Handled Packaging. There is no specification for the 
3 amount of space to be maintained between the waste containers themselves, or between the 
4 waste containers and the walls. Contair:1ers will be stacked in the best manner to provide 
5 stability for the stack (which is up to three containers high) and to make best use of available 
6 space. It is anticipated that the space between the wall and the container could be from 8 to 18 
7 in. (20 to 46 em). This space is a function of disposal room wall irregularities, container type, 
8 and sequence of emplacement. Bags of backfill will occupy some of this space. Space is 
9 required over the stacks of containers to assure adequate ventilation for waste handling 

10 operations. A minimum of 16 in. (41 em) was specified in the Final Design Validation Report 
11 (Appendix D1, Chapter 12 of the WIPP RCRA Part B Permit Application (DOE, 1997)) to 
12 maintain air flow. Typically, the space above a stack of containers will be 36 to 48 in. (90 to 122 
13 em). However 18 in. (0.45 m) will contain backfill material consisting of bags of Magnesium 
14 Oxide (MgO). Figure A2-8 shows a typical container configuration, although this figure does not 
15 mix containers on any row. Such mixing, while inefficient, will be allowed to assure timely 
16 movement of waste into the underground. No aisle space will be maintained for personnel 
17 access to emplaced waste containers. No roof maintenance behind stacks of waste is planned. 

18 The anticipated schedule for the filling of each of the Underground HWDUs known as Panels 1 
19 through 8 is shown in Permit Attachment G, Table G-1. Panel closure in accordance with the 
20 Closure Plan in Permit Attachment G and Permit Attachment G 1 is estimated to require an 
21 additional 150 days. 

22 Figure A2-12 is a flow diagram of the CH TRU mixed waste handling process. 

23 A2-3 Waste Characterization 

24 TRU mixed waste characterization is described in Permit Attachment C. 

25 A2-4 Treatment Effectiveness 

26 TRU mixed waste treatment, as defined in 20.4.1.1 01 NMAC (incorporating 40 CFR §260.1 0), 
27 for which a permit is required, will not be performed at the WIPP facility. 

28 A2-5 Maintenance, Monitoring, and Inspection 

29 A2-5a Maintenance 

30 A2-5a(1) Ground-Control Program 

31 The ground-control program at the WIPP facility will ensure that any room in an HWDU in which 
32 waste will be placed will be sufficiently supported to assure compliance with the applicable 
33 portions of the Land Withdrawal Act (LWA), which requires a regular review of roof-support 
34 plans and practices by the Mine Safety and Health Administration (MSHA). Support is installed 
35 to the requirements of 30 CFR §57, Subpart B. 
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A2-5b Monitoring 

2 A2-5b(1) Groundwater Monitoring 

3 Groundwater monitoring for the WIPP Underground HWDUs will be conducted in accordance 
4 with Part 5 and Permit Attachment L of this permit. 

5 A2-5b(2) Geomechanical Monitoring 

6 The geomechanical monitoring program at the WIPP facility is an integral part of the ground-
? control program (See Figure A2-13). HWDUs, drifts, and geomechanical test rooms will be 
8 monitored to provide confirmation of structural integrity. Geomechanical data on the 
9 performance of the repository shafts and excavated areas will be collected as part of the 

10 geotechnical field-monitoring program. The results of the geotechnical investigations will be 
11 reported annually. The report will describe monitoring programs and geomechanical data 
12 collected during the previous year. 

13 A2-5b(2)(a) Description of the Geomechanical Monitoring System 

14 The Geomechanical Monitoring System (GMS) provides in situ data to support the continuous 
15 assessment of the design for underground facilities. Specifically, the GMS provides for: 

16 Early detection of conditions that could affect operational safety 

17 Evaluation of disposal room closure that ensures adequate access 

18 Guidance for design modifications and remedial actions 

19 Data for interpreting the behavior of underground openings, in comparison with 
20 established design criteria 

21 The instrumentation in Table A2-2 is available for use in support of the geomechanical program. 

22 The minimum instrumentation for each of the eight panels will be one borehole extensometer 
23 installed in the roof at the center of each disposal room. The roof extensometers will monitor the 
24 dilation of the immediate salt roof beam and possible bed separations along clay seams. 
25 Additional instrumentation will be installed as conditions warrant. 

26 Remote polling of the geomechanical instrumentation will be performed at least once every 
27 month. This frequency may be increased to accommodate any changes that may develop. 

28 The results from the remotely read instrumentation will be evaluated after each scheduled 
29 polling. Documentation of the results will be provided annually in the Geotechnical Analysis 
30 Report. 

31 Data from remotely read instrumentation will be maintained as part of a geotechnical 
32 instrumentation system. The instrumentation system provides for data maintenance, retrieval, 
33 and presentation. The Permittees will retrieve the data from the instrumentation system and 
34 verify data accuracy by confirming the measurements were taken in accordance with applicable 
35 instructions and equipment calibration is known. Next, the Permittees will review the data after 
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1 each polling to assess the performance of the instrument and of the excavation. Anomalous 
2 data will be investigated to determine the cause (instrumentation problem, error in recording, 
3 changing rock conditions). The Permittees will calculate various parameters such as the change 
4 between successive readings and deformation rates. This assessment will be reported to the 
5 Permittees' cognizant ground control engineer and operations personnel. The Permittees will 
6 investigate unexpected deformation to determine if remediation is needed. 

7 The stability of an open panel excavation is generally determined by the rock deformation rate. 
8 The excavation may be unstable when there is a continuous increase in the deformation rate 
9 that cannot be controlled by the installed support system. The Permittees will evaluate the 

10 performance of the excavation. These evaluations assess the effectiveness of the roof support 
11 system and estimate the stand-up time of the excavation. If an open panel shows the trend is 
12 toward adverse (unstable) conditions, the results will be reported to determine if it is necessary 
13 to terminate waste disposal activities in the open panel. This report of the trend toward adverse 
14 conditions in an open HWDU will also be provided to the Secretary of the NMED within seven 
15 (7) calendar days of issuance of the report. 

16 A2-5b(2)(b) System Experience 

17 Much experience in the use of geomechanical instrumentation was gained as the result of 
18 performance monitoring of Panel 1, which began at the time of completion of the panel 
19 excavation in 1988. The monitoring system installed at that time involved simple measurements 
20 and observations (e.g., vertical and horizontal convergence rates, and visual inspections). 
21 Minimal maintenance of instrumentation is required, and the instrumentation is easily replaced if 
22 it malfunctions. Conditions throughout Panel 1 are well known. The monitoring program 
23 continues to provide data to compare the performance of Panel 1 with that established 
24 elsewhere in the underground. Panel 1 performance is characterized by the following: 

25 The development of bed separations and lateral shifts at the interfaces of the salt and the 
26 clays underlying the anhydrites "a" and "b." 

21 Room closures. A closure due only to the roof movement will be separated from the total 
28 closure. 

29 The behavior of the pillars. 

30 Fracture development in the roof and floor. 

31 Distribution of load on the support system. 

32 Roof conditions are assessed from observation boreholes and extensometer measurements. 
33 Measurements of room closure, rock displacements, and observations of fracture development 
34 in the immediate roof beam are made and used to evaluate the performance of a panel. A 
35 description of the Panel 1 monitoring program was presented to the members of the 
36 Geotechnical Experts Panel (in 1991) who concurred that it was adequate to determine 
37 deterioration within the rooms and that it will provide early warning of deteriorating conditions. 

38 The assessment and evaluation of the condition of WIPP excavations is an interactive, 
39 continuous process using the data from the monitoring programs. Criteria for corrective action 
40 are continually reevaluated and reassessed based on total performance to date. Actions taken 
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1 are based on these analyses and planned utilization of the excavation. Because WIPP 
2 excavations are in a natural geologic medium, there is inherent variability from point to point. 
3 The principle adopted is to anticipate potential ground control requirements and implement them 
4 in a timely manner rather than to wait until a need arises. 

s A2-5b(3) Volatile Organic Compound Monitoring 

6 The volatile organic compound monitoring for the WIPP Underground HWDUs will be conducted 
7 in accordance with Part 4 and Permit Attachment N of this permit. 

a A2-5c Inspection 

g The inspection of the WIPP Underground HWDUs will be conducted in accordance with Part 2 
10 and Permit Attachment E of this permit. 

11 References 

12 DOE, 1997. Resource Conservation and Recovery Act Part B Permit Application, Waste 
13 Isolation Pilot Plant (WIPP), Carlsbad, New Mexico, Revision 6.5, 1997. 

14 DOE, 2009. WIPP Hazardous Waste Facility Permit Amended Renewal Application, Carlsbad, 
15 New Mexico, September 2009. 
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Table A2-1 
CH TRU Mixed Waste Handling Equipment Capacities 

Capacities for Equipment 

Facility Pallet 

Facility Transfer Vehicle 

Underground transporter 

Underground forklift 

Maximum Gross Weights of Containers 

Seven-pack of 55-gallon drums 

Four-pack of 85-gallon drums 

Three-pack of 1 GO-gallon drums 

Ten-drum overpack 

Standard waste box 

Standard large box 2 

Shielded container 

Three-pack of shielded containers 

TRUPACT-11 

HalfPACT 

TRUPACT-111 

Facility pallet 

Maximum Net EmptyWeights of Equipment 
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25,000 lbs. 

26,000 lbs. 

28,000 lbs. 

12,000 lbs. 

7,000 lbs. 

4,500 lbs. 

3,000 lbs. 

6,700 lbs. 

4,000 lbs. 

10,500 lbs. 

2,260 lbs. 

7,000 lbs. 

13,1401bs. 

10,500 lbs. 

43,600 lbs. 

4,120 lbs. 
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Table A2-2 
Instrumentation Used in Support of the Geomechanical Monitoring Syst&m 

Instrument Type 

Borehole 
Extensometer 

Borehole Television 
Camera 

Convergence Points 
and Tape 
Extensometers 

Convergence Meters 

Inclinometers 

Rock Bolt Load Cells 

Earth Pressure Cells 

Piezometer Pressure 
Transducers 

Strain Gauges 

---- .. 

Features 

The extensometer provides for monitoring the deformation parallel to the borehole axis. Units 
suitable for up to 5 measurements anchors in addition to the reference head. Maximum 
borehole depths shall be 50 feet. 

Closed circuit television may be used for monitoring areas otherwise inaccessible, such as 
boreholes or shafts. 

Mechanically anchored eyebolts to which a portable tape extensometer is attached. 

Includes wire and sonic meters. Mounted on rigid plates anchored to the rock surface. 

Both vertical and horizontal inclinometers are used. Traversing type of system in which a 
probe is moved periodically through casing located in the borehole whose inclination is being 
measured. 

Spool type units suitable for use with rock bolts. Tensile stress is inferred from strain gauges 
mounted on the surface of the spool. 

Installed between concrete keys and rock. Preferred type is a hydraulic pressur~ plate 
connected to a vibrating wire transmitter. 

Located in shafts and of robust design and construction. Periodic checks on operability 
required. 

Installed within the concrete shaft key. Suitably sealed for the environment. Two types used--
surface mounted and embedded. 
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Parameter 
Measured 

Cumulative 
Deformation 

Video Image 

Cumulative 
Deformation 

Cumulative 
Deformation 

Cumulative 
Deformation 

Load 

Lith astatic 
Pressure 

Fluid Pressure 

Cumulative 
Deformation 

--

Range 

0-2 inches 

N/A 

2-50 feet 
I 

2-50 feet 

0-30 degrees 

0-300 kips 

0-1000 psi 

0-500 psi 

0-3000 iJin/in 
(embedded) 

0-2500 IJin/in 
(surface) 
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Table A2-3 
RH TRU Mixed Waste Handling Equipment Capacities 

41-Ton Forklift 

RH TRU Facility Canister 

55-Gallon Drum 

RH TRU Canister 

Facility Cask 

Capacities for Equipment 

82,000 lbs 

Maximum Gross Weights of RH TRU Containers 

10,000 lbs 

1,000 lbs 

8,000 lbs 

Maximum Net Empty Weights of Equipment 
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Figure A2-1 
Repository Horizon 
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Spatial View of the Miscellaneous Unit and Waste Handling Facility 
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Figure A2-3 
Facility Pallet for Seven-Pack of Drums 
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Figure A2-5 
Typical Backfill Sacks Emplaced on Drum Stacks 
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Figure A2-5a 
Potential MgO Emplacement Configurations 
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Figure A2-6 
Waste Transfer Cage to Transporter 
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1. PUSH RACK 
2. SASE ASSEMBLY 
3. UPPER RETAINER 
4. LINKAGE ASSEMBLY 
S. GRIPPER CYLINDER 
6. GRIPPER BAR 
7. GRIPPER JAW 
8. PUSH CYLINDER 
9. PLATEN 

Figure A2-7 
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Push-Pull Attachment to Forklift to Allow Handling of Waste Containers 
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Typical RH and CH Transuranic Mixed Waste Container Disposal Configuration 
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Figure A2-9 
Underground Ventilation System Airflow 
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ROCK BOLTS 

BRATIICE CLOTH 

Figure A2-11 
Typical Room Barricade 
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Figure A2-13 
Layout and Instrumentation -As of 1/96 
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Figure A2-16 
RH TRU Waste Facility Cask Unloading from Waste Shaft Conveyance 
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Shielding Layers to Supplement RH Borehole Shield Plugs 
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ATTACHMENT A2 

2 GEOLOGIC REPOSITORY 

3 A2-1 Description of the Geologic Repository 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

May B, 2012November 1. 2012 

4 Management, storage, and disposal of transuranic {TRU) mixed waste in the Waste Isolation 
5 Pilot Plant (WIPP) geologic repository is subject to regulation under 20.4.1.500 NMAC. The 
6 WIPP is a geologic repository mined within a bedded salt formation, which is defined in 
7 20.4.1.1 01 NMAC (incorporating 40 CFR §260.1 0) as a miscellaneous unit. As such, HWMUs 
8 within the repository are eligible for permitting according to 20.4.1.1 01 NMAC (incorporating 40 
9 CFR §260.1 0), and are regulated under 20.4.1.500 NMAC, Miscellaneous Units. 

10 As required by 20.4.1.500 NMAC (incorporating 40 CFR §264.601 ), the Permittees shall ensure 
11 that the environmental performance standards for a miscellaneous unit, which are applied to the 
12 Underground Hazardous Waste Disposal Units (HWDUs) in the geologic repository, will be met. 

13 The Disposal Phase will consist of receiving contact-handled (CH) and remote-handled (RH) 
14 TRU mixed waste shipping containers, unloading and transporting the waste containers to the 
15 Underground HWDUs, emplacing the waste in the Underground HWDUs, and subsequently 
16 achieving closure of the Underground HWDUs in compliance with applicable State and Federal 
17 regulations. 

18 The WI PP geologic repository is mined within a 2,000-feet (ft) {61 0-meters (m))-thick bedded-
19 salt formation called the Salado Formation. The Underground HWDUs (miscellaneous units) are 
20 located 2,150 ft {655 m) beneath the ground surface. TRU mixed waste management activities 
21 underground will be confined to the southern portion of the 120-acre {48.6 hectares) mined area 
22 during the Disposal Phase. During the term of this Permit, disposal of TRU mixed waste will 
23 occur only in the HWDUs designated as Panels 5 through 8 and in any currently active panel 
24 (See Figure A2-1 ). RH TRU mixed waste disposal began in Panel 4. The Permittees may also 
25 request in the future a Permit to allow disposal of containers of TRU mixed waste in the areas 
26 designated as Panels 9 and 10 in Figure A2-1. This Permit, during its 10-year term, authorizes 
21 the excavation of Panels 6 through 10 and the disposal of waste in Panels 1 through 8. 

28 Panels 1 through 8 will consist of seven rooms and two access drifts each. Panels 9 and 10 
29 have yet to be designed. Access drifts connect the rooms and have the same cross section (see 
30 Section A2-2a(3)). The closure system installed in each HWDU after it is filled will prevent 
31 anyone from entering the HWDU and will restrict ventilation airflow. The point of compliance for 
32 air emissions from the Underground is Sampling Station VOC-A, as defined in Permit 
33 Attachment N (Volatile Organic Compound Monitoring Plan) . Sampling Station VOC-A is the 
34 location where the concentration of volatile organic compounds (VOCs) in the air emissions 
35 from the Underground HWDUs will be measured and then compared to the VOC concentration 
36 of concern as required by Permit Part 4. 

37 Four shafts connect the underground area with the surface. The Waste Shaft Conveyance 
38 headframe and hoist are located within the Waste Handling Building (WHB) and will be used to 
39 transport containers of TRU mixed waste, equipment, and materials to the repository horizon. 
40 The waste hoist can also be used to transport personnel. The Air Intake Shaft and the Salt 
41 Handling Shaft provide ventilation to all areas of the mine except for the Waste Shaft Station. 
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This area is ventilated by the Waste Shaft itself. The Salt Handling Shaft is also used to hoist 
2 mined salt to the surface and serves as the principal personnel transport shaft. The Exhaust 
3 Shaft serves as a common exhaust air duct for all areas of the mine. The relationship between 
4 the WIPP surface facility, the four shafts, and the geologic repository horizon is shown on Figure 
5 A2-2. 

6 The HWDUs identified as Panels 1 through 8 (Figure A2-1) provide room for up to 5,244,900 
7 cubic feet (fe) {148,500 cubic meters (m3

)) of CH TRU mixed waste. The CH TRU mixed waste 
8 containers may be stacked up to three high across the width of the room. 

9 Panels 4 through 8 provide room for up to 93,050 fe {2,635 m3
) of RH TRU mixed waste. RH 

10 TRU mixed waste may be disposed of in up to 730 boreholes per panel, subject to the 
11 limitations in Permit Part 4, Section 4.1.1.2.ii. These boreholes shall be drilled on nominal eight-
12 foot centers, horizontally, about mid-height in the ribs of a disposal room. The thermal loading 
13 from RH TRU mixed waste shall not exceed 10 kilowatts per acre when averaged over the area 
14 of a panel, as shown in Permit Attachment A3, plus 100 feet of each of a Panel's adjoining 
15 barrier pillars. 

16 The WIPP facility is located in a sparsely populated area with site conditions favorable to 
17 isolation of TRU mixed waste from the biosphere. Geologic and hydrologic characteristics of the 
18 site related to its TRU mixed waste isolation capabilities are discussed in Addendum L 1 of the 
19 WIPP Hazardous Waste Facility Permit Amended Renewal Application (DOE, 2009). Hazard 
20 prevention programs are described in this Permit Attachment. Contingency and emergency 
21 response actions to minimize impacts of unanticipated events, such as spills , are described in 
22 Permit Attachment D. The closure plan for the WIPP facility is described in Permit Attachment 
23 G. 

24 A2-2 Geologic Repository Design and Process Description 

2s A2-2a Geologic Repository Design and Construction 

26 The WIPP facility, when operated in compliance with the Permit, will ensure safe operations and 
27 be protective of human health and the environment. 

28 As a part of the design validation process, geomechanical tests were conducted in SPDV test 
29 rooms. During the tests, salt creep rates were measured. Separation of bedding planes and 
30 fracturing were also observed. Consequently, a ground-control strategy was implemented. The 
31 ground-control program at the WIPP facility mitigates the potential for roof or rib falls and 
32 maintains normal excavation dimensions, as long as access to the excavation is possible. 

33 A2-2a(1) CH TRU Mixed Waste Handling Equipment 

34 The following are the major pieces of equipment used to manage CH TRU waste in the geologic 
35 repository. A summary of equipment capacities, as required by 20.4.1.500 NMAC is included in 
36 Table A2-1. 

37 Facility Pallets 

38 The facility pallet is a fabricated steel unit designed to support 7-packs, 3-packs, or 4-packs of 
39 drums, standard waste boxes (SWBs), ten-drum overpacks (TOOPs), or a standard large box 2 
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1 (SLB2), and has a rated load of 25,000 pounds (lbs.) (11 ,430 kilograms (kg)). The facility pallet 
2 will accommodate up to four 7-packs, four 3-packs, two 3-packs of shielded containers, G-F-four -1 
3 4-packs of drums, four SWBs (in two stacks of two units), two TOOPs, or one SLB2. Loads are 
4 secured to the facility pallet during transport to the emplacement area. Facility pallets are shown 
5 in Figure A2-3. Fork pockets in the side of the pallet allow the facility pallet to be lifted and 
6 transferred by forklift to prevent direct contact between TRU mixed waste containers and forklift 
7 tines. This arrangement reduces the potential for puncture accidents. WIPP facility operational 
8 documents define the operational load of the facility pallet to ensure that the rated load of a 
9 facility pallet is not exceeded. 

10 Backfill 

11 Magnesium oxide (MgO) will be used as a backfill in order to provide chemical control over the 
12 solubility of radionuclides in order to comply with the requirements of 40 CFR § 191.13. The 
13 MgO backfill will be purchased prepackaged in the proper containers for emplacement in the 
14 underground. Purchasing prepackaged backfill eliminates handling and placement problems 
15 associated with bulk materials, such as dust creation. In addition, prepackaged materials will be 
16 easier to emplace, thus reducing potential worker exposure to radiation. Should a backfill 
17 container be breached, MgO is benign and cleanup is simple. No hazardous waste would result 
18 from a spill of backfill. 

19 The MgO backfill will be managed in accordance with Specification D-0101 (MgO Backfill 
20 Specification) and WP05-WH1 025 (CH Waste Downloading and Emplacement). These 
21 documents are kept on file at the WIPP facility by the Permittees. 

22 Backfill will be handled in accordance with standard operating procedures. Typical emplacement 
23 configurations are shown in Figures A2-5 and A2-5a. Some emplacement configurations may 
24 include the use of MgO emplacement racks, as shown in Figure A2-5a. 

25 Quality control will be provided within standard operating procedures to record that the correct 
26 number of sacks are placed and that the condition of the sacks is acceptable. 

27 Backfill placed in this manner is protected until exposed when sacks are broken during creep 
28 closure of the room and compaction of the backfill and waste. Backfill in sacks utilizes existing 
29 techniques and equipment and eliminates operational problems such as dust creation and 
30 introducing additional equipment and operations into waste handling areas. There are no mine 
31 operational considerations (e.g. ventilation flow and control) when backfill is placed in this 
32 manner. 

33 The Waste Shaft Conveyance 

34 The hoist systems in the shafts and all shaft furnishings are designed to resist the dynamic 
35 forces of the hoisting system and to withstand a design-basis earthquake of 0.1 g. Appendix 02 
36 of the WIPP RCRA Part B Permit Application (DOE, 1997) provided engineering design-basis 
37 earthquake report which provides the basis for seismic design of WIPP facility structures. The 
38 waste hoist is equipped with a control system that will detect malfunctions or abnormal 
39 operations of the hoist system (such as overtravel, overspeed, power loss, circuitry failure, or 
40 starting in a wrong direction) and will trigger an alarm that automatically shuts down the hoist. 
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The waste hoist moves the Waste Shaft Conveyance and is a multirope, friction-type hoist. A 
2 counterweight is used to balance the waste shaft conveyance. The waste shaft conveyance 
3 (outside dimensions) is 30ft {9 m) high by 10ft {3m) wide by 15ft (4.5 m) deep and can carry a 
4 payload of 45 tons (40,824 kg) . During loading and unloading operations, it is steadied by fixed 
5 guides. The hoist's maximum rope speed is 500ft {152.4 m) per min. 

6 The Waste Shaft hoist system has two sets of brakes, with two units per set, plus a motor that is 
7 normally used to stop the hoist. The brakes are designed so that either set, acting alone, can 
8 stop a fully loaded conveyance under all emergency conditions. 

9 The Underground Waste Transporter 

10 The underground waste transporter is a commercially available diesel-powered tractor. The 
11 trailer was designed specifically for the WI PP for transporting facility pallets from the waste shaft 
12 conveyance to the Underground HWDU in use. This transporter is shown in Figure A2-6. 

13 Underground Forklifts 

14 CH TRU mixed waste containers loaded on slipsheets will be removed from the facility pallets 
15 using forklifts with a push-pull attachment (Figure A2-7) attached to the forklift-truck front 
16 carriage. The push-pull attachment grips the edge of the slipsheet (on which the waste 
17 containers sit) to pull the containers onto the platen. After the forklift moves the waste 
18 containers to the emplacement location, the push-pull attachment pushes the containers into 
19 position. The use of the push-pull attachment prevents direct contact between waste containers 
20 and forklift tines. SWBs and TOOPs may also be removed from the facility pallet by using 
21 forklifts equipped with special adapters for these containers. These special adapters will prevent 
22 direct contact between SWBs or TOOPs and forklift tines. In addition, the low clearance forklift 
23 that is used to emplace MgO may be used to emplace waste if necessary. 

24 A forklift will be used to offload the SLB2 from the underground transporter and emplace the 
25 waste container in the waste stack. 

26 A2-2a(2) Shafts 

27 The WIPP facility uses four shafts: the Waste Shaft, the Salt Handling Shaft, the Air Intake 
28 Shaft, and the Exhaust Shaft. These shafts are vertical openings that extend from the surface to 
29 the repository level. 

30 The Waste Shaft is located beneath the WHB and is 19 to 20ft {5.8 to 6.1 m) in diameter. The 
31 Salt Handling Shaft, located north of the Waste Shaft beneath the salt handling headframe, is 
32 10 to 12ft (3 to 3.6 m) in diameter. Salt mined from the repository horizon is removed through 
33 the Salt Handling Shaft. The Salt Handling Shaft is the main personnel and materials hoist and 
34 also serves as a secondary-supply air duct for the underground areas. The Air Intake Shaft, 
35 northwest of the WHB, varies in diameter from 16ft 7 in. ( 4.51 m) to 20ft 3 in. (6.19 m) and is 
36 the primary source of fresh air underground. The Exhaust Shaft, east of the WHB, is 14 to 15ft 
37 (4.3 to 4.6 m) in diameter and serves as the exhaust duct for the underground air. 

38 Openings excavated in salt experience closure because of salt creep (or time-dependent 
39 deformation at constant load) . The closure affects the design of all of the openings discussed in 
40 this section. Underground excavation dimensions, therefore, are nominal, because they change 
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with time. The unlined portions of the shafts have larger diameters than the lined portions, which 
2 allows for closure caused by salt creep. Each shaft includes a shaft collar, a shaft lining, and a 
3 shaft key section. The Final Design Validation Report in Appendix D1 of the WIPP RCRA Part B 
4 Permit Application (DOE, 1997) discusses the shafts and shaft components in greater detail. 

5 The reinforced-concrete shaft collars extend from the surface to the top of the underlying 
6 consolidated sediments. Each collar serves to retain adjacent unconsolidated sands and soils 
7 and to prevent surface runoff from entering the shafts. The shaft linings extend from the base of 
8 the collar to the top of the salt beds approximately 850ft (259m) below the surface. Grout 
9 injected behind the shaft lining retards water seeping into the shafts from water-bearing 

10 formations, and the liner is designed to withstand the natural water pressure associated with 
11 these formations. The shaft liners are concrete, except in the Salt Handling Shaft, where a steel 
12 shaft liner has been grouted in place. 

13 The shaft key is a circular reinforced concrete section emplaced in each shaft below the liner in 
14 the base of the Rustler and extending about 50ft (15m) into the Salado. The key functions to 
15 resist lateral pressures and assures that the liner will not separate from the host rocks or fail 
16 under tension. This design feature also aids in preventing the shaft from becoming a route for 
17 groundwater flow into the underground facility. 

18 On the inside surface of each shaft, excluding the Salt Handling Shaft, there are three water-
19 collection rings: one just below the Magenta, one just below the Culebra, and one at the 
20 lowermost part of the key section. These collection rings will collect water that may seep into the 
21 shaft through the liner. The Salt Handling Shaft has a single water collection ring in the lower 
22 part of the key section. Water collection rings are drained by tubes to the base of the shafts 
23 where the water is accumulated. 

24 WIPP shafts and other underground facilities are, for all practical purposes, dry. Minor quantities 
25 of water (which accumulate in some shaft sumps) are insufficient to affect the waste disposal 
26 area. This water is collected, brought to the surface, and disposed of in accordance with current 
27 standards and regulations. 

28 The Waste Shaft is protected from precipitation by the roof of the waste shaft conveyance 
29 headframe tower. The Exhaust Shaft is configured at the top with a 14ft- (4.3 m-) diameter duct 
30 that diverts air into the exhaust filtration system or to the atmosphere, as appropriate. The Salt 
31 Handling and Air Intake Shaft collars are open except for the headframes. Rainfall into the 
32 shafts is evaporated by ventilation air. 

33 The waste hoist system in the Waste Shaft and all Waste Shaft furnishings are designed to 
34 resist the dynamic forces of the hoisting system, which are greater than the seismic forces on 
35 the underground facilities. In addition the Waste Shaft conveyance headframe is designed to 
36 withstand the design-basis earthquake (DBE). Maximum operating speed of the hoist is 500ft 
37 (152.4 m) per minute. During loading and unloading operations, the waste hoist is steadied by 
38 fixed guides. The waste hoist is equipped with a control system that will detect malfunctions or 
39 abnormal operations of the hoist system, such as overtravel, overspeed, power loss, or circuitry 
40 failure. The control response is to annunciate the condition and shut the hoist down. Operator 
41 response is required to recover from the automatic shutdown. Waste hoist operation is 
42 continuously monitored by the CMS. A battery powered FM transmitter/receiver allows 
43 communication between the hoist conveyance and the hoist house. 
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The waste hoist has two pairs of brake calipers acting on independent brake paths. The hoist 
2 motor is normally used for braking action of the hoist. The brakes are used to hold the hoist in 
3 position during normal operations and to stop the hoist under emergency conditions. Each pair 
4 of brake calipers is capable of holding the hoist in position during normal operating conditions 
5 and stopping the hoist under emergency conditions. In the event of power failure, the brakes will 
6 set automatically. 

7 The waste hoist is protected by a fixed automatic fire suppression system. Portable fire 
8 extinguishers are also provided on the hoist floor and in equipment areas. 

9 A2-2a(3) Subsurface Structures 

10 The subsurface structures in the repository, located at 2,150 ft (655 m) below the surface, 
11 include the HWDUs, the northern experimental areas, and the support areas. Appendix D3 of 
12 the WIPP RCRA Part B Permit Application (DOE, 1997) provided details of the underground 
13 layout. Figure A2-8 shows the proposed waste emplacement configuration for the HWDUs. 

14 The status of important underground equipment, including fixed fire-protection systems, the 
1s ventilation system, and contamination detection systems, will be monitored by a central 
16 monitoring system, located in the Support Building adjacent to the WHB. Backup power will be 
17 provided as discussed below. The subsurface support areas are constructed and maintained to 
18 conform to Federal mine safety codes. 

19 Underground Hazardous Waste Disposal Units (HWDUs) 

20 During the terms of this and the preceding Permit, the volume of CH TRU mixed waste 
21 emplaced in the repository will not exceed 5,244,900 ft3 (148,500 m3

) and the volume of AH 
22 TRU mixed waste shall not exceed 93,050 fe (2,635 m\ CH TRU mixed waste will be disposed 
23 of in Underground HWDUs identified as Panels 1 through 8. RH TRU mixed waste may be 
24 disposed of in Panels 4 through 8. 

25 Main entries and cross cuts in the repository provide access and ventilation to the HWDUs. The 
26 main entries link the shaft pillar/service area with the TAU mixed waste management area and 
27 are separated by pillars. Each of the Underground HWDUs labeled Panels 1 through 8 will have 
28 seven rooms. The locations of these HWDUs are shown in Figure A2-1. The rooms will have 
29 nominal dimensions of 13ft (4.0 m) high by 33ft (10m) wide by 300ft (91 m) long and will be 
30 supported by 100ft- (30m-) wide pillars. 

31 As currently planned, future Permits may allow disposal of TRU mixed waste containers in two 
32 additional panels, identified as Panels 9 and 10. Disposal of TAU mixed waste in Panels 9 and 
33 1 0 is prohibited under this Permit. If waste volumes disposed of in the eight panels fail to reach 
34 the stated design capacity, the Permittees may request a Permit to allow disposal of TRU mixed 
35 waste in the four main entries and crosscuts adjacent to the waste panels (referred to as the 
36 disposal area access drifts). These areas are labeled Panels 9 and 10 in Figure A2-1 . A permit 
37 modification or future permit would be submitted describing the condition of those drifts and the 
38 controls exercised for personnel safety and environmental protection while disposing of waste in 
39 these areas. These areas have the following nominal dimensions: 

40 The E-140 waste transport route south of the Waste Shaft Station is mined to be 25ft wide 
41 nominally and its height ranges from about 14ft to 20ft. 
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1 The W-30 waste transport route south of S-700 is mined to be 20ft wide nominally and its 
2 height will be mined to at least 14ft. 

3 All other drifts that are part of the waste transport route will be at least 20 ft wide and 14 ft 
4 high to accommodate waste transport equipment. 

5 Other drifts (i.e. mains and cross-cuts) vary in width and height according to their function 
6 typically ranging from 14 ft to 20 ft wide and 12 ft to 20 ft high. 

7 The layout of these excavations is shown on Figure A2-1. 

8 Underground Facilities Ventilation System 

9 The underground facilities ventilation system will provide a safe and suitable environment for 
10 underground operations during normal WIPP facility operations. The underground system is 
11 designed to provide control of potential airborne contaminants in the event of an accidental 
12 release or an underground fire. 

13 The main underground ventilation system is divided into four separate flows (Figure A2-9): one 
14 flow serving the mining areas, one serving the northern experimental areas, one serving the 
15 disposal areas, and one serving the Waste Shaft and station area. The four main airflows are 
16 recombined near the bottom of the Exhaust Shaft, which serves as a common exhaust route 
17 from the underground level to the surface. 

18 Underground Ventilation System Description 

19 The underground ventilation system consists of six centrifugal exhaust fans, two identical 
20 HEPA-filter assemblies arranged in parallel, isolation dampers, a filter bypass arrangement, and 
21 associated ductwork. The six fans, connected by the ductwork to the underground exhaust shaft 
22 so that they can independently draw air through the Exhaust Shaft, are divided into two groups. 
23 One group consists of three main exhaust fans, two of which are utilized to provide the nominal 
24 air flow of 425,000 standard fe per min (SCFM) throughout the WIPP facility underground during 
25 normal operation. One main fan may be operated in the alternate mode to provide 260,000 
26 SCFM underground ventilation flow. These fans are located near the Exhaust Shaft. The 
27 second group consists of the remaining three filtration fans, and each can provide 60,000 SCFM 
28 of air flow. These fans, located at the Exhaust Filter Building, are capable of being employed 
29 during the filtration mode, where exhaust is diverted through HEPA filters, or in the reduced or 
30 minimum ventilation mode where air is not drawn through the HEPA filters. In order to ensure 
31 the miscellaneous unit environmental performance standards are met, a minimum running 
32 annual average exhaust rate of 260,000 SCFM will be maintained. 

33 The underground mine ventilation is designed to supply sufficient quantities of air to all areas of 
34 the repository. During normal operating mode (simultaneous mining and waste emplacement 
35 operations), approximately 140,000 actual fe (3,962 m3

) per min can be supplied to the panel 
36 area. This quantity is necessary in order to support the level of activity and the pieces of diesel 
37 equipment that are expected to be in operation. 

38 At any given time during waste emplacement activities, there may be significant activities in 
39 multiple rooms in a panel. For example, one room may be receiving CH TRU mixed waste 
40 containers, another room may be receiving RH TRU mixed waste canisters, and the drilling of 
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RH TRU mixed waste emplacement boreholes may be occurring in another room. The 
2 remaining rooms in a panel will either be completely filled with waste; be idle, awaiting waste 
3 handling operations; or being prepared for waste receipt. A minimum ventilation rate of 35,000 
4 ft3 (990m3

) per minute will be maintained in each active room when waste disposal is taking 
5 place and workers are present in the room. This quantity of air is required to support the 
6 numbers and types of diesel equipment that are expected to be in operation in the area, to 
7 support the underground personnel working in that area, and to exceed a minimum air velocity 
8 of 60ft (18m) per minute. The remainder of the air is needed in order to account for air leakage 
9 through inactive rooms. 

10 Air will be routed into a panel from the intake side. Air is routed through the individual rooms 
11 within a panel using underground bulkheads and air regulators. Bulkheads are constructed by 
12 erecting framing of rectangular steel tubing and screwing galvanized sheet metal to the framing. 
13 Bulkhead members use telescoping extensions that are attached to framing and the salt which 
14 adjust to creep. Flexible flashing attached to the bulkhead on one side and the salt on the other 
15 completes the seal of the ventilation. Where controlled airflow is required, a louver-style damper 
16 on a slide-gate (sliding panel) regulator is installed on the bulkhead. Personnel access is 
17 available through most bulkheads, and vehicular access is possible through selected bulkheads. 
18 Vehicle roll-up doors in the panel areas are not equipped with warning bells or strobe lights 
19 since these doors are to be used for limited periodic maintenance activities in the return air path. 
20 · Flow is also controlled using brattice cloth barricades. These consist of chain link fence that is 
21 bolted to the salt and covered with brattice cloth; and are used in instances where the only flow 
22 control requirement is to block the air. A brattice cloth air barricade is shown in Figure A2-11. 
23 Ventilation will be maintained only in all active rooms within a panel until waste emplacement 
24 activities are completed and the panel-closure system is installed. The air will be routed 
25 simultaneously through all the active rooms within the panel. The filled rooms will be isolated 
26 from the ventilation system, while the active rooms that are actively being filled will receive a 
21 minimum of 35,000 SCFM of air when workers are present to assure worker safety. After all 
28 rooms within a panel are filled, the panel will be closed using a closure system described Permit 
29 Attachment G and Permit Attachment G 1 . 

30 Once a disposal room is filled and is no longer needed for emplacement activities, it will be 
31 barricaded against entry and isolated from the mine ventilation system by removing the air 
32 regulator bulkhead and constructing chain link!brattice cloth barricades and, if necessary, 
33 bulkheads at each end. A typical bulkhead is shown in Figure A2-11 a. There is no requirement 
34 for air for these rooms since personnel and/or equipment will not be in these areas. 

35 The ventilation path for the waste disposal side is separated from the mining side by means of 
36 air locks, bulkheads, and salt pillars. A pressure differential is maintained between the mining 
37 side and the waste disposal side to ensure that any leakage is towards the disposal side. The 
38 pressure differential is produced by the surface fans in conjunction with the underground air 
39 regulators. 

40 Underground Ventilation Modes of Operation 

41 The underground ventilation system is designed to perform under two types of operation: 
42 normal (the HEPA exhaust filtration system is bypassed), and filtered (the exhaust is filtered 
43 through the HEPA filtration system, if radioactive contaminants are detected or suspected. 

44 Overall, there are six possible modes of exhaust fan operation: 
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7 Under some circumstances (such as power outages and maintenance activities, etc.), all mine 
8 ventilation may be discontinued for short periods of time. 

9 In the normal mode, two main surface exhaust fans, located near the Exhaust Shaft, will provide 
10 continuous ventilation of the underground areas. All underground flows join at the bottom of the 
11 Exhaust Shaft before discharge to the atmosphere. 

12 Outside air will be supplied to the mining areas and the waste disposal areas through the Air 
13 Intake Shaft, the Salt Handling Shaft, and access entries. A small quantity of outside air will flow 
14 down the Waste Shaft to ventilate the Waste Shaft station. The ventilation system is designed to 
15 operate with the Air Intake Shaft as the primary source of fresh air. Under these circumstances, 
16 sufficient air will be available to simultaneously conduct all underground operations (e.g., waste 
17 handling, mining, experimentation, and support). Ventilation may be supplied by operating fans 
18 in the configurations listed in the above description of the ventilation modes. 

19 If the nominal flow of 425,000 cfm (12,028 m3/min) is not available (i.e., only one of the main 
20 ventilation fans is available) underground operations may proceed, but the number of activities 
21 that can be performed in parallel may be limited depending on the quantity of air available. 
22 Ventilation may be supplied by operating one or two of the filtration exhaust fans. To accomplish 
23 this, the isolation dampers will be opened, which will permit air to flow from the main exhaust 
24 duct to the filter outlet plenum. The filtration fans may also be operated to bypass the HEPA 
25 plenum. The isolation dampers of the filtration exhaust fan(s) to be employed will be opened, 
26 and the selected fan(s) will be switched on . In this mode, underground operations will be limited, 
27 because filtration exhaust fans cannot provide sufficient airflow to support the use of diesel 
28 equipment. 

29 In the filtration mode, the exhaust air will pass through two identical filter assemblies, with only 
30 one of the three Exhaust Filter Building filtration fans operating (all other fans are stopped). This 
31 system provides a means for removing the airborne particulates that may contain radioactive 
32 and hazardous waste contaminants in the reduced exhaust flow before they are discharged 
33 through the exhaust stack to the atmosphere. The filtration mode is activated manually or 
34 automatically if the radiation monitoring system detects abnormally high concentrations of 
35 airborne radioactive particulates (an alarm is received from the continuous air monitor in the 
36 exhaust drift of the active waste panel) or a waste handling incident with the potential for a 
37 waste container breach is observed. The filtration mode is not initiated by the release of gases 
38 such as VOCs. 

39 If utility power fails, the exhaust filter system goes into the fail-safe position, and the system 
40 high-efficiency particulate-air filter dampers are placed into filtration position. When power is 
41 restored by the diesel generators, a decision is made whether to remain in filtration mode and 
42 energize a filtration fan or to realign the dampers into the minimum exhaust mode. Without any 
43 indication of a radiological release, the decision is usually the latter. TRU mixed waste handling 
44 and related operations cease upon loss of utility power and are not resumed until normal utility 
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power is returned. As specified in Part 2, all waste handling equipment will "fail safe," meaning 
2 that it will retain its load during a power outage. 

3 Underground Ventilation Normal Mode Redundancy 

4 The underground ventilation system has been provided redundancy in normal ventilation mode 
5 by the addition of a third main fan. Ductwork leading to that new fan ties into the existing main 
6 exhaust duct. 

7 Electrical System 

8 The WIPP facility uses electrical power (utility power) supplied by the regional electric utility 
9 company. If there is a loss of utility power, TRU mixed waste handling and related operations 

10 will cease. 

11 Backup, alternating current power will be provided on site by two 1,1 00-kilowatt diesel 
12 generators. These units provide 480-volt power with a high degree of reliability. Each of the 
13 diesel generators can carry predetermined equipment loads while maintaining additional power 
14 reserves. Predetermined loads include lighting and ventilation for underground facilities, lighting 
15 and ventilation for the TRU mixed waste handling areas, and the Air Intake Shaft hoist. The 
16 diesel generator can be brought on line within 30 minutes either manually or from the control 
17 panel in the Central Monitoring Room (CMR). 

18 Uninterruptible power supply (UPS) units are also on line providing power to predetermined 
19 monitoring systems. These systems ensure that the power to the radiation detection system for 
20 airborne contamination, the local processing units, the computer room, and the CMR will always 
21 be available, even during the interval between the loss of off-site power and initiation of backup 
22 diesel generator power. 

23 A2-2a(4) RH TRU Mixed Waste Handling Equipment 

24 The following are the major pieces of equipment used to manage RH TRU mixed waste in the 
25 geologic repository. A summary of equipment capacities is included in Table A2-3. 

26 The Facility Cask Transfer Car 

27 The Facility Cask Transfer Car is a self-propelled rail car (Figure A2-14) that operates between 
28 the Facility Cask Loading Room and the geologic repository. After the Facility Cask is loaded, 
29 the Facility Cask Transfer Car moves onto the waste shaft conveyance and is then transported 
30 underground. At the underground waste shaft station, the Facility Cask Transfer Car proceeds 
31 away from the waste shaft conveyance to provide forklift access to the Facility Cask. 

32 Horizontal Emplacement and Retrieval Equipment or Functionally Equivalent Equipment 

33 The Horizontal Emplacement and Retrieval Equipment (HERE) or functionally equivalent 
34 equipment (Figure A2-15) emplaces canisters into a borehole in a room wall of an Underground 
35 HWDU. Once the canisters have been emplaced, the HERE then fills the borehole opening with 
36 a shield plug. 
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2 Prior to receipt of TAU mixed waste at the WI PP facility, waste operators will be thoroughly 
3 trained in the safe use of TAU mixed waste handling and transport equipment. The training will 
4 include both classroom training and on-the-job training. 

5 RH TAU Mixed Waste Emplacement 

6 The Facility Cask Transfer Car is loaded onto the waste shaft conveyance and is lowered to the 
7 waste shaft station underground. At the waste shaft station underground, the Facility Cask is 
8 moved from the waste shaft conveyance by the Facility Cask Transfer Car (Figure A2-16). A 
9 forklift is used to remove the Facility Cask from the Facility Cask Transfer Car and to transport 

10 the Facility Cask to the Underground HWDU. There, the Facility Cask is placed on the HERE 
11 (Figure A2-17). The HERE is used to emplace the RH TAU mixed waste canister into the 
12 borehole. The borehole will be visually inspected for obstructions prior to aligning the HERE and 
13 emplacement of the RH TAU mixed waste canister. The Facility Cask is moved forward to mate 
14 with the shield collar, and the transfer carriage is advanced to mate with the rear Facility Cask 
15 shield valve. The shield valves on the Facility Cask are opened, and the transfer mechanism 
16 advances to push the canister into the borehole. After retracting the transfer mechanism into the 
17 Facility Cask, the forward shield valve is closed, and the transfer mechanism is further retracted 
18 into its housing. The transfer mechanism is moved to the rear, and the shield plug carriage 
19 containing a shield plug is placed on the emplacement machine. The transfer mechanism is 
20 used to push the shield plug into the Facility Cask. The front shield valve is opened, and the 
21 shield plug is pushed into the borehole (Figure A2-18). The transfer mechanism is retracted, the 
22 shield valves close on the Facility Cask, and the Facility Cask is removed from the HERE. 

23 A shield plug is a concrete filled cylindrical steel shell (Figure A2-21) approximately 61 in. long 
24 and 29 in. in diameter, made of concrete shielding material inside a 0.24 in. thick steel shell with 
25 a removable pintle at one end. Each shield plug has integral forklift pockets and weighs 
26 approximately 3,750 lbs. The shield plug is inserted with the pintle end closest to the HERE to 
27 provide the necessary shielding , limiting the borehole radiation dose rate at 30 em to less than 
28 10 mrem per hour for a canister surface dose rate of 100 rem/hr . Additional shielding is 
29 provided at the direction of the Radiological Control Technician based on dose rate surveys 
30 following shield plug emplacement. This additional shielding is provided by the manual 
31 emplacement of one or more shield plug supplemental shielding plates and a retainer (Figures 
32 A2-19 and A2-20) . 

33 The amount of RH TAU mixed waste disposal in each panel is limited based on thermal and 
34 geomechanical considerations and shall not exceed 1 0 kilowatts per acre as described in Permit 
35 Attachment A2-1. RH TAU mixed waste emplacement boreholes shall be drilled in the ribs of 
36 the panels at a nominal spacing of 8ft (2.4 m) center-to-center, horizontally. 

37 Figures A 1-26 and A 1-27 are flow diagrams of the RH TAU mixed waste handling process for 
38 the RH-TRU 72-B and CNS 10-1608 casks, respectively. 

39 CH TRU Mixed Waste Emplacement 

40 CH TRU mixed waste containers and shielded containers will arrive by tractor-trailer at the 
41 WIPP facility in sealed shipping containers (e .g. , TRUPACT lis or HalfPACTs), at which time 
42 they will undergo security and radiological checks and shipping documentation reviews. The 
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trailers carrying the shipping containers will be stored temporarily at the Parking Area Container 
Storage Unit (Parking Area Unit). A forklift will remove the Contact Handled Packages from the 
transport trailers and a forklift or Yard Transfer Vehicle will transport them into the Waste 
Handling Building Container Storage Unit for unloading of the waste containers. Each 
TRUPACT-11 may hold up to two 7-packs, two 4-packs, two 3-packs, two SWBs, or one TDOP. 
Each HalfPACT may hold up to seven 55-gal (208 L) drums, one SWB, one three-pack of 
shielded containers or four 85-gal (322 L) drums. Each TRUPACT-111 will hold one SLB2. An 
overhead bridge crane or Facility Transfer Vehicle with transfer table will be used to remove the 
waste containers from the Contact Handled Packaging and place them on a facility or 
containment pallet. Each facility pallet has two recessed pockets to accommodate two sets of 7-
packs, two sets of 3-packs, two sets of 4-packs, two SWBs stacked two-high, two TOOPs, or 
one SLB2. Each stack of waste containers will be secured prior to transport underground (see 
Figure A2-3). A forklift or the facility transfer vehicle will transport the loaded facility pallet to the 
conveyance loading room adjacent to the Waste Shaft. The facility transfer vehicle will be driven 
onto the waste shaft conveyance deck, where the loaded facility pallet will be transferred to the 
waste shaft conveyance, and the facility transfer vehicle will be backed off. Containers of CH 
TRU mixed waste (55-gal (208 L) drums, SWBs, 85-gal (322 L) drums, 1 00-gal (379 L) drums, 
and TOOPs) or shielded containers can be handled individually, if needed, using the forklift and 
lifting attachments (i.e., drum handlers, parrot beaks). 

The waste shaft conveyance will lower the loaded facility pallet to the underground. At the waste 
shaft station, the CH TRU underground transporter will back up to the waste shaft conveyance, 
and the facility pallet will be transferred from the waste shaft conveyance onto the transporter 
(see Figure A2-6). The transporter will then move the facility pallet to the appropriate 
Underground HWDU for emplacement. The underground waste transporter is equipped with a 
fire suppression system, rupture-resistant diesel fuel tanks, and reinforced fuel lines to minimize 
the potential for a fire involving the fuel system. 

A forklift in the HWDU near the waste stack will be used to remove the waste containers from 
the facility pallets and to place them in the waste stack using a push-pull attachment or, in the 
case of an SLB2, the SLB2 will be lifted from the facility pallet and placed directly on the floor of 
the emplacement room. The waste will be emplaced room by room in Panels 1 through 8. Each 
panel will be closed off when filled. If a waste container is damaged during the Disposal Phase, 
it will be immediately overpacked or repaired. CH TRU mixed waste containers will be 
continuously vented. The filter vents will allow aspiration, preventing internal pressurization of 
the container and minimizing the buildup of flammable gas concentrations. 

Once a waste panel is mined and any initial ground control established, flow regulators will be 
constructed to assure adequate control over ventilation during waste emplacement activities. 
The first room to be filled with waste will be Room 7, which is the one that is farthest from the 
main access ways. A ventilation control ·point will be established for Room 7 just outside the 
exhaust side of Room 6. This ventilation control point will consist of a bulkhead with a ventilation 
regulator. When RH TRU mixed waste canister emplacement is completed in a room, CH TRU 
mixed waste emplacement can begin in that room. Stacking of CH waste will begin at the 
ventilation control point and proceed down the access drift, through the room and up the intake 
access drift until the entrance of Room 6 is reached. At that point, a brattice cloth and chain link 
barricade and, if necessary, bulkheads will be emplaced. This process will be repeated for 
Room 6, and so on until Room 1 is filled. At that point, the panel closure system will be 
constructed. 
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1 The emplacement of CH TRU mixed waste into the HWDUs will typically be in the order 
2 received and unloaded from the Contact Handled Packaging. There is no specification for the 
3 amount of space to be maintained between the waste containers themselves, or between the 
4 waste containers and the walls. Containers will be stacked in the best manner to provide 
5 stability for the stack (which is up to three containers high) and to make best use of available 
6 space. It is anticipated that the space between the wall and the container could be from 8 to 18 
7 in. (20 to 46 em) . This space is a function of disposal room wall irregularities, container type, 
8 and sequence of emplacement. Bags of backfill will occupy some of this space. Space is 
9 required over the stacks of containers to assure adequate ventilation for waste handling 

10 operations. A minimum of 16 in. (41 em) was specified in the Final Design Validation Report 
11 (Appendix D1, Chapter 12 of the WI PP RCRA Part B Permit Application (DOE, 1997)) to 
12 maintain air flow. Typically, the space above a stack of containers will be 36 to 48 in. (90 to 122 
13 em). However 18 in. (0.45 m) will contain backfill material consisting of bags of Magnesium 
14 Oxide (MgO). Figure A2-8 shows a typical container configuration, although this figure does not 
15 mix containers on any row. Such mixing, while inefficient, will be allowed to assure timely 
16 movement of waste into the underground. No aisle space will be maintained for personnel 
17 access to emplaced waste containers. No roof maintenance behind stacks of waste is planned. 

18 The anticipated schedule for the filling of each of the Underground HWDUs known as Panels 1 
19 through 8 is shown in Permit Attachment G, Table G-1. Panel closure in accordance with the 
20 Closure Plan in Permit Attachment G and Permit Attachment G 1 is estimated to require an 
21 additional 150 days. 

22 Figure A2-12 is a flow diagram of the CH TRU mixed waste handling process. 

23 A2-3 Waste Characterization 

24 TRU mixed waste characterization is described in Permit Attachment C. 

25 A2-4 Treatment Effectiveness 

26 TRU mixed waste treatment, as defined in 20.4.1.1 01 NMAC (incorporating 40 CFR §260.1 0), 
21 for which a permit is required, will not be performed at the WIPP facility. 

28 A2-5 Maintenance. Monitoring. and Inspection 

29 A2-5a Maintenance 

30 A2-5a(1) Ground-Control Program 

31 The ground-control program at the WIPP facility will ensure that any room in an HWDU in which 
32 waste will be placed will be sufficiently supported to assure compliance with the applicable 
33 portions of the Land Withdrawal Act (LWA) , which requires a regular review of roof-support 
34 plans and practices by the Mine Safety and Health Administration (MSHA). Support is installed 
35 to the requirements of 30 CFR §57, Subpart B. 
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A2-5b Monitoring 

2 A2-5b(1) Groundwater Monitoring 

3 Groundwater monitoring for the WI PP Underground HWDUs will be conducted in accordance 
4 with Part 5 and Permit Attachment L of this permit. 

5 A2-5b(2) Geomechanical Monitoring 

6 The geomechanical monitoring program at the WIPP facility is an integral part of the ground-
? control program (See Figure A2-13}. HWDUs, drifts, and geomechanical test rooms will be 
8 monitored to provide confirmation of structural integrity. Geomechanical data on the 
9 performance of the repository shafts and excavated areas will be collected as part of the 

10 geotechnical field-monitoring program. The results of the geotechnical investigations will be 
11 reported annually. The report will describe monitoring programs and geomechanical data 
12 collected during the previous year. 

13 A2-5b(2)(a) Description of the Geomechanical Monitoring System 

14 The Geomechanical Monitoring System (GMS) provides in situ data to support the continuous 
15 assessment of the design for underground facilities. Specifically, the GMS provides for: 

16 Early detection of conditions that could affect operational safety 

17 Evaluation of disposal room closure that ensures adequate access 

18 Guidance for design modifications and remedial actions 

19 Data for interpreting the behavior of underground openings, in comparison with 
20 established design criteria 

21 The instrumentation in Table A2-2 is available for use in support of the geomechanical program. 

22 The minimum instrumentation for each of the eight panels will be one borehole extensometer 
23 installed in the roof at the center of each disposal room. The roof extensometers will monitor the 
24 dilation of the immediate salt roof beam and possible bed separations along clay seams. 
25 Additional instrumentation will be installed as conditions warrant. 

26 Remote polling of the geomechanical instrumentation will be performed at least once every 
27 month. This frequency may be increased to accommodate any changes that may develop. 

28 The results from the remotely read instrumentation will be evaluated after each scheduled 
29 polling. Documentation of the results will be provided annually in the Geotechnical Analysis 
30 Report. 

31 Data from remotely read instrumentation will be maintained as part of a geotechnical 
32 instrumentation system. The instrumentation system provides for data maintenance, retrieval, 
33 and presentation. The Permittees will retrieve the data from the instrumentation system and 
34 verify data accuracy by confirming the measurements were taken in accordance with applicable 
35 instructions and equipment calibration is known. Next, the Permittees will review the data after 
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each polling to assess the performance of the instrument and of the excavation . Anomalous 
2 data will be investigated to determine the cause (instrumentation problem, error in recording, 
3 changing rock conditions). The Permittees will calculate various parameters such as the change 
4 between successive readings and deformation rates. This assessment will be reported to the 
5 Permittees' cognizant ground control engineer and operations personnel. The Permittees will 
6 investigate unexpected deformation to determine if remediation is needed. 

7 The stability of an open panel excavation is generally determined by the rock deformation rate. 
8 The excavation may be unstable when there is a continuous increase in the deformation rate 
9 that cannot be controlled by the installed support system. The Permittees will evaluate the 

10 performance of the excavation. These evaluations assess the effectiveness of the roof support 
11 system and estimate the stand-up time of the excavation. If an open panel shows the trend is 
12 toward adverse (unstable) conditions, the results will be reported to determine if it is necessary 
13 to terminate waste disposal activities in the open panel. This report of the trend toward adverse 
14 conditions in an open HWDU will also be provided to the Secretary of the NMED within seven 
15 (7) calendar days of issuance of the report. 

16 A2-5b(2)(b) System Experience 

17 Much experience in the use of geomechanical instrumentation was gained as the result of 
18 performance monitoring of Panel1, which began at the time of completion of the panel 
19 excavation in 1988. The monitoring system installed at that time involved simple measurements 
20 and observations (e.g., vertical and horizontal convergence rates, and visual inspections). 
21 Minimal maintenance of instrumentation is required, and the instrumentation is easily replaced if 
22 it malfunctions. Conditions throughout Panel 1 are well known. The monitoring program 
23 continues to provide data to compare the performance of Panel 1 with that established 
24 elsewhere in the underground. Panel 1 performance is characterized by the following: 

25 The development of bed separations and lateral shifts at the interfaces of the salt and the 
26 clays underlying the anhydrites "a" and "b." 

27 Room closures. A closure due only to the roof movement will be separated from the total 
28 closure. 

29 The behavior of the pillars. 

30 Fracture development in the roof and floor. 

31 Distribution of load on the support system. 

32 Roof conditions are assessed from observation boreholes and extensometer measurements. 
33 Measurements of room closure , rock displacements, and observations of fracture development 
34 in the immediate roof beam are made and used to evaluate the performance of a panel. A 
35 description of the Panel 1 monitoring program was presented to the members of the 
36 Geotechnical Experts Panel (in 1991) who concurred that it was adequate to determine 
37 deterioration within the rooms and that it will provide early warning of deteriorating conditions. 

38 The assessment and evaluation of the condition of WIPP excavations is an interactive, 
39 continuous process using the data from the monitoring programs. Criteria for corrective action 
40 are continually reevaluated and reassessed based on total performance to date. Actions taken 
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are based on these analyses and planned utilization of the excavation. Because WIPP 
2 excavations are in a natural geologic medium, there is inherent variability from point to point. 
3 The principle adopted is to anticipate potential ground control requirements and implement them 
4 in a timely manner rather than to wait until a need arises. 

5 A2-5b(3) Volatile Organic Compound Monitoring 

6 The volatile organic compound monitoring for the WIPP Underground HWDUs will be conducted 
7 in accordance with Part 4 and Permit Attachment N of this permit. 

a A2-5c Inspection 

g The inspection of the WIPP Underground HWDUs will be conducted in accordance with Part 2 
10 and Permit Attachment E of this permit. 

11 References 

12 DOE, 1997. Resource Conservation and Recovery Act Part B Permit Application, Waste 
13 Isolation Pilot Plant (WIPP), Carlsbad, New Mexico, Revision 6.5, 1997. 

14 DOE, 2009. WIPP Hazardous Waste Facility Permit Amended Renewal Application, Carlsbad, 
15 New Mexico, September 2009. 
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CH TRU Mixed Waste Handling Equipment Capacities 

Capacities for Equipment 

Facility Pallet 

Facility Transfer Vehicle 

Underground transporter 

Underground forklift 

Maximum Gross Weights of Containers 

Seven-pack of 55-gallon drums 

Four-pack of 85-gallon drums 

Three-pack of 1 00-gallon drums 

Ten-drum overpack 

Standard waste box 

Standard large box 2 

Shielded container 

Three-Qack of shielded containers 

TRUPACT-11 

HalfPACT 

TRUPACT-1 11 

Facility pallet 

Maximum Net Empty Weights of Equipment 
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25,000 lbs. 

26,000 lbs. 

28,000 lbs. 

12,000 lbs. 

7,000 lbs. 

4,500 lbs. 

3,000 lbs. 

6,700 lbs. 

4,000 lbs. 

10,500 lbs. 

2,260 lbs. 

7,000 lbs. 

13,140 lbs. 

10,500 lbs. 

43,600 lbs. 

4,120 lbs. 
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Table A2-2 
Instrumentation Used in Support of the Geomechanical Monitoring System 

Instrument Type 

Borehole 
Extensometer 

Borehole Television 
Camera 

Convergence Points 
and Tape 
Extensometers 

Convergence Meters 

Inclinometers 

Rock Bolt Load Cells 

Earth Pressure Cells 

Piezometer Pressure 
Transducers 

Strain Gauges 

Features 

The extensometer provides for monitoring the deformation parallel to the borehole axis. Units 
suitable for up to 5 measurements anchors in addition to the reference head. Maximum 
borehole depths shall be 50 feet. 

Closed circuit television may be used for monitoring areas otherwise inaccessible, such as 
boreholes or shafts. 

Mechanically anchored eyebolts to which a portable tape extensometer is attached. 

Includes wire and sonic meters. Mounted on rigid plates anchored to the rock surface. 

Both vertical and horizontal inclinometers are used. Traversing type of system in which a 
probe is moved periodically through casing located in the borehole whose inclination is being 
measured. 

Spool type units suitable for use with rock bolts. Tensile stress is inferred from strain gauges 
mounted on the surface of the spool. 

Installed between concrete keys and rock. Preferred type is a hydraulic pressure plate 
connected to a vibrating wire transmitter. 

Located in shafts and of robust design and construction. Periodic checks on operability 
required. 

Installed within the concrete shaft key. Suitably sealed for the environment. Two types used--
surface mounted and embedded. 
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Parameter 
Measured 

Cumulative 
Deformation 

Video Image 

Cumulative 
Deformation 

Cumulative 
Deformation 

Cumulative 
Deformation 

Load 

Lithostatic 
Pressure 

Fluid Pressure 

Cumulative 
Deformation 

Range 

0-2 inches 

N/A 

2-50 feet 

I 

I 

2-50 feet 

0-30 degrees 

0-300 kips 

0-1000 psi 

0-500 psi 

0-3000 11in/in 
(embedded) 

0-2500 11in/in 
(surface) 
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RH TRU Mixed Waste Handling Equipment Capacities 

41-Ton Forklift 

RH TRU Facility Canister 

55-Gallon Drum 

RH TRU Canister 

Facility Cask 

Capacities for Equipment 

82,000 lbs 

Maximum Gross Weights of RH TRU Containers 

10,000 lbs 

1,000 lbs 

8,000 lbs 

Maximum Net Empty Weights of Equipment 
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Figure A2-1 
Repository Horizon 
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WASTES \FT CONVEYN\ICE 
HEI\DFRIIME OF THE WASTE HANO ... NG 

SURFACE FAC LITIES 

SHAFT PILLAR AREA 

lJ'~OI;:f.lGROUND f.ACI 11 IFS 

Figure A2-2 
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f1R E1\ 

Spatial View of the Miscellaneous Unit and Waste Handling Facility 
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Figure A2-5 
Typical Backfill Sacks Emplaced on Drum Stacks 
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Potential MgO Emplacement Configurations 
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Figure A2-6 
Waste Transfer Cage to Transporter 
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1. PUSH RACK 
2. BASE ASSEMBLY 
3. UPPER RETAINER 
4 . LINKAGE ASSEMBLY 
5. GRIPPER CYLINDER 
6. GRIPPER BAR 
7. GRIPPER JAW 
8. PUSH CYLINDER 
9. PLATEN 

Figure A2-7 
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Push-Pull Attachment to Forklift to Allow Handling of Waste Containers 
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Underground Ventilation System Airflow 
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BRATTICE CLOTH 

Figure A2-11 
Typical Room Barricade 
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Figure A2-11a 
Typical Bulkhead 
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Figure A2-13 
Layout and Instrumentation - As of 1/96 
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Figure A2-15a 
Typical Emplacement Equipment 
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Figure A2-16 
RH TRU Waste Facility Cask Unloading from Waste Shaft Conveyance 
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TRANSFER MECHANISM 

TRANSFER CARRIAGE 

Facility Cask Installed on the Typical Emplacement Equipment 
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FACILITY CASK AGAINST SHIE~O COLLAR, TRANSFER CARRIAGE RETRACTED. 
SHIELD PLUG CARRIAGE ON STAGING PLATFORM, SHIELD PLUG BEING INSTALLED 

Shield Plug Carriage 

Figure A2-18 
Installing Shield Plug 
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ATTACHMENT A4 

2 TRAFFIC PATTERN 

A4-1 Traffic Information and Traffic Patterns 

Waste Isolation Pilot Plant 
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November 1, 2012 

4 Access to the WIPP facility is provided by two access roads that connect with U.S. Highway 
5 62/180, 13 mi (21 km) to the north, and NM Highway 128 (Jal Highway), 4 mi (6.4 km) to the 
s south (Figure A4-1 ). These access roads were built for the Permittees to transport TRU mixed 
7 waste to the site. Both access roads are owned and maintained by the Department of Energy 
8 (DOE). Signs and pavement markings are located in accordance with the Uniform Traffic 
9 Control Devices Manual. Access-road design designation parameters, such as traffic volume, 

10 are presented in Table A4-1 . 

11 A4-2 Facility Access and Traffic 

12 · Access to the facility for personnel , visitors, and trucks carrying supplies and TRU mixed waste 
13 is provided through a security checkpoint (vehicle trap). After passing through the security 
14 checkpoint, TRU mixed waste transport trucks will normally turn right (south) before reaching 
15 the Support Building and then left (east) to park in the parking area HWMU just east of the air 
16 locks (Figure A4-2) . Outgoing trucks depart the same way they arrived, normally out of the west 
17 end of the parking area, north through the fence gate and out through the vehicle trap. An 
18 alternate inbound route is to continue straight ahead from the security checkpoint to the second 
19 road and to turn south to enter the truck parking area. The alternate outbound route is also the 
20 reverse of this route. Salt transport trucks, which remove mined salt from the Salt Handling 
21 Shaft area, will not cross paths with TRU mixed waste transporters; instead, they will proceed 
22 from the Salt Handling Shaft northward to the salt pile. Figure A4-2 shows surface traffic flow at 
23 ihe WIPP facility. 

24 The site speed limit for motor vehicles is 10 mph (16 kph) and 5 mph (8 kph) for rail movements. 
25 Speed limits are clearly posted at the entrance to the site and enforced by security officers. 
26 There are no traffic signals. Stop signs are located at the major intersections of roadways with 
21 the main east-west road. Safety requirements are communicated to all site personnel via 
2s General Employee Training within 30 days of tneir employment. Employee access to on-site 
29 facilities requires an annual refresher course to reinforce the safety requirements. Security 
30 officers monitor vehicular traffic for compliance with site restrictions, and provide instructions to 
31 off-site delivery shipments. Vehicular traffic other than the waste transporters use the same 
32 roads , but there will be no interference because there are two lanes available on the primary 
33 and alternate routes for waste shipments. Pedestrian traffic is limited to the sidewalks and 
34 prominently marked crosswalks. Site traffic is composed mostly of pickup trucks and electric 
35 carts with a frequency of perhaps 10 per hour at peak periods. Emergency vehicles are 
36 exercised periodically for maintenance and personnel training, with an average frequency of one 
37 each per day. They are used for their intended purpose on an as-required basis. 

38 The traffic circulation system is designed in accordance with American Association of State 
39 Highway and Transportation Officials (AASHTO) Site Planning Guides for lane widths, lateral 
40 clearance to fixed objects, minimum pavement edge radii , and other geometric features. Objects 
41 in or near the roadway are prominently marked. 
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1 On-site roads, sidewalks, and paved areas are used for the distribution and storage of vehicles 
2 and personnel and are designed to handle all traffic generated by employees, visitors, TRU 
3 mixed waste shipments, and movements of operational. and maintenance vehicles. The facility 
4 entrance and TRU mixed waste haul roads are designed' for AASHTO H20-S 16 wheel loading. 
5 Service roads are designed for AASHTO H10 wheel loading. Access and on-site paved roads 
6 are designed to bear the anticipated maximum load of115,000 lbs (52, 163.1 kg) , the maximum 
7 allowable weight of a truck/trailer carrying loaded Contact-Handled or Remote-Handled 

Packages. The facility is designed to handle approximately eight truck trailers per day, each 
9 carrying one or more Contact-Handled or Remote-Handled Packages. This is equivalent to 

10 3,640 TRU mixed waste-carrying vehicles per year. 

11 The calculations to support the anticipated maximum load of 11 5,000 lbs. are shown below: 

12 Soil Resistance R (psi)- is taken directly from the WIPP Soil Report and Bechtel calculation 
13 because there is no change. 

14 A Pavement Thickness 

15 The traffic frequency increase from 10 shipments per day to 10.15 shipments per day has only 
16 minimal impact on the Total Expanded Average Load (EAL) and the traffic index (TI) as shown 
17 below, both important parameters in pavement design . 

18 Total EAL (TEAL): 
9 13,780 - constant for 5 or more axles over 20 years, taken from Table 7 -651.2A - Highway 
o Design Manual (HOM). 

21 TEAL= 13,780 x 25yr./20yr. = 17,225 
22 Using 10.15 shipments per day - 17,225 x 10. 15 = 17 4,834 

23 Conversion of EAL to Traffic Index (TI). 
24 For TEAL of 174,834- Tl:: 7.5- (from HOM, Table 7-651 .2B) 

25 Asphalt Concrete Thickness T AC: 
26 GE = 0.0032 X Tl X (100 -R) ... R = 80 
27 GE- Gravel Equivalent (Ft). 
28 GE = 0.0032 x 7. 5 x 20 = 0.48' .. . GfAC = 2.01~ TAC = 0.48/2.01 = 0.24' ~use 2'h" AC 
29 Surface Course. 
30 (Actually used: 3") 
31 Gf- Gravel Equivalent Factor (constant from Table 7 -651 .2C from HOM). 

32 B. Bituminous Treated Base 

33 GE = 0.0032 x Tl x (100 -R) .... R =55- caliche subbase ~ GE = 1.08' GEBTB = 1.08- 2.01 x 
34 0.21 = 0.66' 
35 TBTB = GEBTB/GfBTB = 0.66/1 .2 = 0.55' ~ Use 4" BTB 
36 GfBTB- taken from table 7-651.2C 

37 C. Caliche Subbase - TCSB 

38 GE = 0.0032 x Tl x (100 -R) ..... R =50- prepared subgrade 
39 GE = 1.2 
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Based on the results of the above calculation, the site paved roads designated for waste 
4 transportation are safe to be used by the heavier truckloads carrying shipping casks used in RH 
5 TRU mixed waste transportation to the WIPP. 

6 A4-3 Waste Handling Building Traffic 

CH TRU mixed waste will arrive by tractor-trailer at the WIPP facility in sealed Contact Handled 
a Packages. Upon receipt, security checks, radiological surveys, and shipping documentation 
9 reviews will be performed . A forklift or Yard Transfer Vehicle will remove the Contact Handled 

10 Packages and transport them a short distance through an air lock that is designed to maintain 
11 differential pressure in the WHB. The forklift or Yard Transfer Vehicle will place the shipping 
12 containers at one of the two TRUPACT-11 unloading docks (TRUDOCK) inside the WHB or, in 
13 the case of the TRUPACT-111 , at the payload transfer station in Room 108. 

14 The TRUPACT-11 may hold up to two 55-gallon drum seven-packs, two 85-gallon drum four-
15 packs, two 100-gallon drum three-packs, two standard waste boxes (SWB), or one ten-drum 
16 overpack (TDOP). A HalfPACT may hold seven 55-gallon drums, one SWB, one shielded 
17 container 3-pack, or four 85-gallon drums. The TRUPACT-111 holds a single SLB2. A six-ton 
1a overhead bridge crane or Facility Transfer Vehicle with a transfer table will be used to remove 
19 the contents of the Contact Handled Package. Waste containers will be surveyed for radioactive 
20 contamination and decontaminated or returned to the Contact Handled Package as necessary. 

21 Each facility pallet will accommodate four 55-gallon drum seven-packs, four SWBs, four 85-
22 gallon drum four-packs, four 1 DO-gallon drum three-packs, two shielded container 3-packs, two 
23 TOOPs, or an SLB2. Waste containers will be secured to the facility pallet prior to transfer. A 
24 forklift or facility transfer vehicle will transport the loaded facility pallet the air lock at the Waste 
25 Shaft (Figures A4-3, A4-3a, and A4-3b). The facility transfer vehicle will be driven onto the 
26 waste shaft conveyance deck, where the loaded facility pallet will be transferred to the waste 
21 shaft conveyance and downloaded for emplacement 

28 RH TRU mixed waste will arrive at the WIPP facility in a payload container contained in a 
29 shielded cask loaded on a tractor-trailer. Upon arrival , radiological surveys, security checks, and 
3o shipping documentation reviews will be performed, and the trailer carrying the cask will be 
31 moved into the Parking Area or directly into the RH Bay of the Waste Handling Building Unit 

32 The cask is unloaded from the trailer in the RH Bay and is placed on the Cask Transfer Car. 
33 The Cask Transfer Car is used to move the cask to the Cask Unloading Room. At this point, a 
34 crane moves the waste to the Hot Cell or the Transfer Cell. Some RH TRU mixed waste may be 
35 moved to the Hot Cell for overpacking before being moved to the Transfer Cell. Once in the 
36 Transfer Cell, the Transfer Cell Shuttle Car moves the waste beneath the facility cask. A crane 
37 is used to move the waste from the Transfer Cell Shuttle Car into the facility cask. The Facility 
38 Cask Transfer Car then moves the facility cask to the underground. A more detailed description 
39 of waste handling in the WHB is included in Attachment M1. Figures A4-5, A4-6 and A4-7 show 
40 RH TRU mixed waste transport routes. 
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A4-4 Underground Traffic 

2 The Permittees shall designate the traffic routes of TRU mixed waste handling equipment and 
3 construction equipment and record this designation on a map that is posted in a location where 
4 it can be examined by personnel entering the underground. The map will be updated whenever 
5 the routes are changed. Maps will be available in facility files until facility closure. The ventilation 
6 and traffic flow path in the TRU mixed waste handling areas underground are restricted and 
7 separate from those used for mining and haulage (construction) equipment, except that during 
8 waste transport in W-30, ventilation need not be separated norifl of S-1600 (Figures A4-4 and 
9 A4-4a). In general , the Permittees restrict waste traffic to the intake ventilation drift to maximize 

10 isolation of this activity from personnel. The exhaust drift in the waste disposal area will normally 
11 not be used for personnel access. Non-waste and non-construction traffic is generally 
12 comprised of escorted visitors only and is minimized during each of the respective operations. 

13 Adequate clearances that exceed the mining regulations of 30 CFR §57 exist underground for 
14 safe passage of vehicles and pedestrians. Pedestrians/personnel are required to yield to 
15 vehicles in the WIPP underground facility. This condition is reinforced through the WIPP 
16 equipment operating procedures, the WIPP Safety Manual , the WIPP safety briefing required for 
17 all underground visitors, the General Employee Training annual refresher course, and the 
18 Underground annual refresher course that are mandated by 30 CFR §57, the New Mexico Mine 
19 Code, and DOE Order 5480.20A. 

20 In addition, other physical means are utilized to safeguard pedestrians/personnel when 
underground such as: 

22 All equipment operators are required to sound the vehicle horn when approaching 
23 intersections. 

24 All airlock and bulkhead vehicle doors are equipped with warning bells or strobe lights to 
25 alert personnel when door opening is imminent. 

26 Hemispherical mirrors are used at blind intersections so that persons can see around 
27 . corners. 

2s All heavy equipment is required to have operational back-up alarms. 

29 Heavily used intersections are well lighted. 

30 Typically, the traffic routes during waste disposal in all Panels will use the same main access 
31 drifts. 

32 All traffic safety is regulated and enforced by the Federal and State mine codes of regulations 
33 (30 CFR §57 and New Mexico State Mine Code). The agencies that administer these codes 
34 make regular inspection tours of the WIPP underground facilities for the purpose of 
35 enforcement. 

36 All underground equipment is designed for off-road use since all driving surfaces are excavated 
37 in salt. No loads on the underground roadways will exceed the bearing strength of in situ halite. 

38 
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Table A4-1 
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Waste Isolation Pilot Plant Site Design Designation Traffic Parameters • 

North Access Road South Access Road 
(No. of Vehicles, (No. of Vehicles, 
unless otherwise unless otherwise 

Traffic Parameter stated) stated) 

Average Daily Traffic (ADT)b 800 800 

Design Hourly Volume (DHV)c 144 144 

Hourly Volume 2~0 250 
(Max. at Shift Change) 

Distribution (D)d 67% 67% 

Trucks (T)' 2% 2% 

Design Speed h .i 70 mph (1 13 kph) 60 mph (97 kph) 

Control of Access ' None None 

For WIPP personnel and TRU mixed waste shipments only. 

ADT -Estimated number of vehicles traveling in both directions per day. 

DHV-A two-way traffic count with directional distribution. 

D-The percentage of DHV in the predominant direction of travel. 

T-The percentage of ADT comprised of trucks (excluding light delivery trucks) . 

Control of Access-The extent of roadside interference or restriction of movement. 

NA-Not applicable. 

mph--miles per hour. 

kph-kilometers per hour. 
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Figure A4-1 
General Location of the WIPP Facility 
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Figure A4-2 
WIPP Traffic Flow Diagram 
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Figure A4-3a 
Typical Transport Route for TRUPACT-111 and Standard Large Box 2 
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Figure A4-3b 
Typical Transport Route for TRUPACT-111 and Standard Large Box 2 in Room 108 
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Figure A4-4 
Typical Underground Transport Route Using E-140 
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Figure A4-4a 
Typical Underground Transport Route Using W-30 
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Figure A4-5 
RH Bay Waste Transport Routes 
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RH Bay Cask Loading Room Waste Transport Route 
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Figure A4-7 
RH Bay Canister Transfer Cell Waste Transport Route 
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4 Access to the WIPP facility is provided by two access roads that connect with U.S. Highway 
5 62/180, 13 mi (21 km) to the north, and NM Highway 128 (Jal Highway), 4 mi (6.4 km) to the 
6 south (Figure A4-1). These access roads were built for the Permittees to transport TAU mixed 
7 waste to the site. Both access roads are owned and maintained by the Department of Energy 
8 (DOE). Signs and pavement markings are located in accordance with the Uniform Traffic 
9 Control Devices Manual. Access-road design designation parameters, such as traffic volume, 

10 are presented in Table A4-1 . 

11 A4-2 Facility Access and Traffic 

12 Access to the facility for personnel, visitors, and trucks carrying supplies and TAU mixed waste 
13 is provided through a security checkpoint (vehicle trap) . After passing through the security 
14 checkpoint, TAU mixed waste transport trucks will normally turn right (south) before reaching 
15 the Support Building and then left (east) to park in the parking area HWMU just east of the air 
16 locks (Figure A4-2). Outgoing trucks depart the same way they arrived, normally out of the west 
17 end of the parking area, north through the fence gate and out through the vehicle trap. An 
18 alternate inbound route is to continue straight ahead from the security checkpoint to the second 
19 road and to turn south to enter the truck parking area. The alternate outbound route is also the 
20 reverse of this route . Salt transport trucks, which remove mined salt from the Salt Handling 
21 Shaft area, will not cross paths with TAU mixed waste transporters; instead, they will proceed 
22 from the Salt Handling Shaft northward to the salt pile. Figure A4-2 shows surface traffic flow at 
23 the WIPP facility. 

24 The site speed limit for motor vehicles is 10 mph (16 kph) and 5 mph (8 kph) for rail movements. 
25 Speed limits are clearly posted at the entrance to the site and enforced by security officers. 
26 There are no traffic signals. Stop signs are located at the major intersections of roadways with 
27 the main east-west road. Safety requirements are communicated to all site personnel via 
28 General Employee Training within 30 days of their employment. Employee access to on-site 
29 facilities requires an annual refresher course to reinforce the safety requirements. Security 
30 officers monitor vehicular traffic for compliance with site restrictions, and provide instructions to 
31 off-site delivery shipments. Vehicular traffic other than the waste transporters use the same 
32 roads, but there will be no interference because there are two lanes available on the primary 
33 and alternate routes for waste shipments. Pedestrian traffic is limited to the sidewalks and 
34 prominently marked crosswalks. Site traffic is composed mostly of pickup trucks and electric 
35 carts with a frequency of perhaps 1 0 per hour at peak periods. Emergency vehicles are 
36 exercised periodically for maintenance and personnel training, with an average frequency of one 
37 each per day. They are used for their intended purpose on an as-required basis. 

38 The traffic circulation system is designed in accordance with American Association of State 
39 Highway and Transportation Officials (AASHTO) Site Planning Guides for lane widths, lateral 
40 clearance to fixed objects, minimum pavement edge radii , and other geometric features. Objects 
41 in or near the roadway are prominently marked. 
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1 On-site roads, sidewalks, and paved areas are used for the distribution and storage of vehicles 
2 and personnel and are designed to handle all traffic generated by employees, visitors, TAU 
3 mixed waste shipments, and movements of operational and maintenance vehicles . The facility 
4 entrance and TAU mixed waste haul roads are designed for AASHTO H20-S 16 wheel loading. 
5 Service roads are designed for AASHTO H1 0 wheel loading. Access and on-site paved roads 
s are designed to bear the anticipated maximum load of115,000 lbs (52, 163.1 kg), the maximum 
7 allowable weight of a truck/trailer carrying loaded Contact-Handled or Remote-Handled 
8 Packages. The facility is designed to handle approximately eight truck trailers per day, each 
9 carrying one or more Contact-Handled or Remote-Handled Packages. This is equivalent to 

10 3,640 TAU mixed waste-carrying vehicles per year. 

11 The calculations to support the anticipated maximum load of 115,000 lbs. are shown below: 

12 Soil Resistance A (psi)- is taken directly from the WIPP Soil Report and Bechtel calculation 
13 because there is no change. 

14 A. Pavement Thickness 

15 The traffic frequency increase from 10 shipments per day to 10.15 shipments per day has only 
16 minimal impact on the Total Expanded Average Load (EAL) and the traffic index (TI) as shown 
17 below, both important parameters in pavement design. 

18 Total EAL (TEAL): 
9 13,780 - constant for 5 or more axles over 20 years, taken from Table 7-651 .2A- Highway 
o Design Manual (HOM). 

21 TEAL= 13,780 x 25yr./20yr. = 17,225 
22 Using 10.15 shipments per day - 17,225 x 10.15 = 174,834 

23 Conversion of EAL to Traffic Index {TI). 
24 For TEAL of 174,834 - Tl = 7.5 - (from HOM, Table 7-651 .2B) 

25 Asphalt Concrete Thickness TAG: 
26 GE = 0.0032 X Tl X (100 -R) .... R = 80 
27 GE- Gravel Equivalent (Ft) . 
28 GE = 0.0032 x 7.5 x 20 = 0.48' ... GfAC = 2.01 =>TAG= 0.48/2. 01 = 0.24' =>use 2W' AC 
29 Surface Course. 
30 (Actually used: 3") 
31 Gf- Gravel Equivalent Factor (constant from Table 7-651 .2C from HOM). 

32 B. Bituminous Treated Base 

33 GE = 0.0032 x Tl x (1 00 -A) .... A =55- caliche subbase=> GE = 1.08' GEBTB = 1.08- 2.01 x 
34 0.21 = 0.66' 
35 TBTB = GEBTB/GfBTB = 0.66/1.2 = 0.55' => Use 4" BTB 
36 GfBTB - taken from table 7-651.2C 

37 C. Caliche Subbase - TCSB 

38 GE = 0.0032 x Tl x (1 00 -A) ..... A= 50- prepared subgrade 
39 GE = 1.2 
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3 Based on the results of the above calculation , the site paved roads designated for waste 
4 transportation are safe to be used by the heavier truckloads carrying shipping casks used in RH 
5 TRU mixed waste transportation to the WIPP. 

6 A4-3 Waste Handling Building Traffic 

7 CH TRU mixed waste will arrive by tractor-trailer at the WIPP facility in sealed Contact Handled 
8 Packages. Upon receipt, security checks, radiological surveys, and shipping documentation 
9 reviews will be performed. A forklift or Yard Transfer Vehicle will remove the Contact Handled 

10 Packages and transport them a short distance through an air lock that is designed to maintain 
11 differential pressure in the WHB. The forklift or Yard Transfer Vehicle will place the shipping 
12 containers at one of the two TRUPACT -II unloading docks (TRUDOCK) inside the WHB or, in 
13 the case of the TRUPACT-111 , at the payload tr~nsfer station in Room 108. 

14 The TRUPACT-11 may hold up to two 55-gallon drum seven-packs, two 85-gallon drum four-
15 packs, two 1 00-gallon drum three-packs, two standard waste boxes (SWB), or one ten-drum 
16 overpack (TDOP). A HalfPACT may hold seven 55-gallon drums, one SWB, one shielded 
17 container 3-pack. or four 85-gallon drums. The TRUPACT-111 holds a single SLB2. A six-ton 
18 overhead bridge crane or Facility Transfer Vehicle with a transfer table will be used to remove 
19 the contents of the Contact Handled Package. Waste containers will be surveyed for radioactive 
20 contamination and decontaminated or returned to the Contact Handled Package as necessary. 

21 Each facility pallet will accommodate four 55-gallon drum seven-packs, four SWBs, four 85-
22 gallon drum four-packs, four 1 00-gallon drum three-packs, two shielded container 3-packs. two 
23 TOOPs, or an SLB2. Waste containers will be secured to the facility pallet prior to transfer. A 
24 forklift or facility transfer vehicle will transport the loaded facility pallet the air lock at the Waste 
25 Shaft (Figures A4-3, A4-3a, and A4-3b) . The facility transfer vehicle will be driven onto the 
26 waste shaft conveyance deck, where the loaded faci lity pallet will be transferred to the waste 
27 shaft conveyance and downloaded for emplacement. 

28 RH TRU mixed waste will arrive at the WIPP facil ity in a payload container contained in a 
29 shielded cask loaded on a tractor-trailer. Upon arrival , radiological surveys, security checks, and 
30 shipping documentation reviews will be performed, and the trailer carrying the cask will be 
31 moved into the Parking Area or directly into the RH Bay of the Waste Handling Building Unit. 

32 The cask is unloaded from the trailer in the RH Bay and is placed on the Cask Transfer Car. 
33 The Cask Transfer Car is used to move the cask to the Cask Unloading Room. At this point, a 
34 crane moves the waste to the Hot Cell or the Transfer Cell . Some RH TRU mixed waste may be 
35 moved to the Hot Cell for overpacking before being moved to the Transfer Cell. Once in the 
36 Transfer Cell , the Transfer Cell Shuttle Car moves the waste beneath the facility cask. A crane 
37 is used to move the waste from the Transfer Cell Shuttle Car into the facility cask. The Facility 
38 Cask Transfer Car then moves the facility cask to the underground. A more detailed description 
39 of waste handling in the WHB is included in Attachment M1 . Figures A4-5 , A4-6 and A4-7 show 
40 RH TRU mixed waste transport routes. 
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A4-4 Underground Traffic 

2 The Permittees shall designate the traffic routes of TRU mixed waste handling equipment and 
3 construction equipment and record this designation on a map that is posted in a location where 
4 it can be examined by personnel entering the underground. The map will be updated whenever 
s the routes are changed. Maps will be available in facility files until facility closure. The ventilation 
6 and traffic flow path in the TRU mixed waste handling areas underground are restricted and 
7 separate from those used for mining and haulage (construction) equipment, except that during 
8 waste transport in W-30, ventilation need not be separated north of S-1600 (Figures A4-4 and 
9 A4-4a) . In general , the Permittees restrict waste traffic to the intake ventilation drift to maximize 

10 isolation of this activity from personnel. The exhaust drift in the waste disposal area will normally 
11 not be used for personnel access. Non-waste and non-construction traffic is generally 
12 comprised of escorted visitors only and is minimized during each of the respective operations. 

13 Adequate clearances that exceed the mining regulations of 30 CFR §57 exist underground for 
14 safe passage of vehicles and pedestrians. Pedestrians/personnel are required to yield to 
15 vehicles in the WIPP underground facility. This condition is reinforced through the WIPP 
16 equipment operating procedures, the WIPP Safety Manual, the WIPP safety briefing required for 
17 all underground visitors, the General Employee Training annual refresher course, and the 
18 Underground annual refresher course that are mandated by 30 CFR §57, the New Mexico Mine 
19 Code, and DOE Order 5480.20A. 

20 In addition, other physical means are utilized to safeguard pedestrians/personnel when 
underground such as: 

22 All equipment operators are required to sound the veh icle horn when approaching 
23 intersections. 

24 All airlock and bulkhead vehicle doors are equipped with warning bells or strobe lights to 
25 alert personnel when door opening is imminent. 

26 Hemispherical mirrors are used at blind intersections so that persons can see around 
27 corners. 

28 All heavy equipment is required to have operational back-up alarms. 

29 Heavily used intersections are well lighted. 

30 Typically, the traffic routes during waste disposal in all Panels will use the same main access 
31 drifts. 

32 All traffic safety is regulated and enforced by the Federal and State mine codes of regulations 
33 (30 CFR §57 and New Mexico State Mine Code). The agencies that administer these codes 
34 make regular inspection tours of the WIPP underground facilities for the purpose of 
35 enforcement. 

36 All underground equipment is designed for off-road use since all driving surfaces are excavated 
37 in salt. No loads on the underground roadways wi ll exceed the bearing strength of in situ halite. 

38 
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Table A4-1 
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Hazardous Waste Permit 

A~ril Hi , 2G11November 1. 2012 

Waste Isolation Pilot Plant Site Design Designation Traffic Parameters" 

North Access Road South Access Road 
(No. of Vehicles, (No. of Vehicles, 
unless otherwise unless otherwise 

Traffic Parameter stated) stated) 

Average Daily Traffic (ADT)b 800 800 

Design Hourly Volume (DHV)c 144 144 

Hourly Volume 250 250 
(Max. at Shift Change) 

Distribution (D)d 67% 67% 

Trucks (T)6 2% 2% 

Design Speed h '
1 70 mph (113 kph) 60 mph (97 kph) 

Control of Access 1 None None 

For WIPP personnel and TRU mixed waste shipments only. 

ADT -Estimated number of vehicles traveling in both directions per day. 

DHV-A two-way traffic count with directional distribution. 

D-The percentage of DHV in the predominant direction of travel. 

T -The percentage of ADT comprised of trucks (excluding light delivery trucks). 

Control of Access-The extent of roadside interference or restriction of movement. 

NA-Not applicable. 

mph-miles per hour. 

kph-kilometers per hour. 
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Figure A4-1 
General Location of the WIPP Facility 
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Figure A4·2 
WIPP Traffic Flow Diagram 
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Typical Transport Route for TRUPACT-111 and Standard Large Box 2 
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RH Bay Waste Transport Routes 
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Figure A4·7 
RH Bay Canister Transfer Cell Waste Transport Route 
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WASTE CHARACTERIZATION SAMPLING METHODS 
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WASTE CHARACTERlZATION SAMPLING METHODS 

3 Introduction 

4 The Permittees will require generator/storage sites (sites) to use the following methods, as 
applicable, for characterization of TRU mixed waste which is managed, stored , or disposed at 

6 WIPP. These methods include requirements for headspace-gas sampling, sampling of 
homogeneous solids and soil/gravel , and radiography or visual examination. Additionally, this 
Attachment provides quality control, sample custody, and sample packing and shipping 

9 requirements . 

10 C1-1 Sampling of Debris Waste (Summary Category S5000) 

11 Headspace gas sampling and analysis shall be used to resolve the assignment of 
12 Environmental Protection Agency (EPA) hazardous waste numbers to debris waste streams. 

13 C1-1a Method Requirements 

14 The Permittees shal l require all headspace-gas sampling be performed in an appropriate 
1s radiation containment area on waste containers that are in compliance with the container 
16 equilibrium requirements (i.e., 72 hours at 18° C or higher). 

For those waste streams without an acceptable knowledge (AK) Sufficiency Determination 
18 approved by the U.S. Department of Energy (DOE) , containers shall be randomly selected from 
19 waste streams designated as summary category S5000 (Debris waste) and shall be categorized 
20 under one of the sampling scenarios shown in Table C 1-5 and depicted in Figure C 1-1 If the 
21 container is categorized under Scenario 1, the applicable drum age criteria (DAC) from Table 
22 C1-6 must be met prior to headspace gas sampling. If the container is categorized under 
23 Scenario 2, the applicable Scenario 1 DAC from Table C1-6 must be met prior to venting the 
24 container and then the applicable Scenario 2 DAC from Table C 1-7 must be met after venting 
25 the container. The DAC for Scenario 2 containers that contain filters or rigid liner vent holes 
26 other than those listed in Table C1-7 shall be determined using footnotes "a" and "b" in Table 
21 C1-7. Containers that have not met the Scenario 1 DAC at the time of venting must be 
28 categorized under Scenario 3. Containers categorized under Scenario 3 must be placed into 
29 one of the Packaging Configuration Groups listed in Table C1-8. If a specific packaging 
30 configuration cannot be determined based on the data collected during packaging and/or 
31 repackaging (Attachment C, Section C-3d( 1 )), a conservative default Packaging Configuration 
32 Group of 3 for 55-gallon drums and shielded containers , 6 for Standard Waste Boxes (SWBs) 
33 ten-drum overpacks (TOOPs), and standard larged box 2s (SLB2s) , and 8 for 85-gallon and 
34 1 00-gallon drums must be assigned, provided the drums do not contain pipe component 
35 packaging. If a container is designated as Packaging Configuration Group 4 (i.e., a pipe 
36 component), the headspace gas sample must be taken from the pipe component headspace. 
37 Drums, TOOPs, SLB2s, or SWBs that contain compacted 55-gallon drums containing a rigid 
38 liner may not be disposed of under any packaging configuration unless headspace gas 
39 sampling was performed before compaction in accordance with this waste analysis plan (WAP). 
40 The DAC for Scenario 3 containers that contain rigid liner vent holes that are undocumented 
41 during packaging, repackaging , and/or venting (Section C1-1a[4][ii]) shall be determined using 

PERMIT ATTACHMENT C1 
Page C1-1 of 50 

-~~~ ~ -..~ .... ~ 
~.<!;... ~~- .....: ...... >/~;; 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
November 1, 2012 

1 the default conditions in footnote "b" in Table C1-9.The DAC for Scenario 3 containers that 
2 contain filters that are either undocumentsd or are other than those listed in Table C 1-9 shall be 
3 determined using footnote 'a' in Table C1-9. Each of the Scenario 3 containers shall be sampled 
4 for headspace gas after waiting the DAC in Table C1-9 based on its packaging configuration 
5 (note: Packaging Configuration Groups 4, 5, 6, 7, and 8 are not summary category group 
a dependent, and 85-gallon drum, 100-gallon drum, SWB, TDOP, and SLB2 requirements apply 
7 when the 85-gallon drum, 100-gallon drum, SWB, iDOP, or SLB2 is used for the direct loading 
a of waste) . 

9 C1-1a(1) General Requirements 

10 The determination of packaging configuration consists of identifying the number of confinement 
11 layers and the identification of rigid poly liners when present. Generator/storage sites shall use 
12 either the default conditions specified in Tables C1-7 through C1-9 for retrievably stored waste 
13 or the data documented during packaging, repackaging , and/or venting (Section C 1-1 a(4][ii]) for 
14 determining the appropriate DAC for each container from which a headspace gas sample is 
15 collected. These drum age criteria are to ensure that the container contents have reached 90 
16 percent of steady state concentration within each layer of confinement (Lockheed, 1995; BWXT, 
17 2000). The following information must be reported in the headspace gas sampling documents 
18 for each container from which a headspace gas sample is collected: 

19 • sampling scenario from Table C 1-5 and associated information from Tables C 1-6 
20 and/or Table C1-7; 

21 • the packaging configuration from Table C1-8 and associated information from Table 
22 C1-9, including the diameter of the rigid liner vent hole, the number of inner bags, the 
23 number of liner bags, the presence/absence of drum liner, and the filter hydrogen 
24 diffusivity, 

25 • the permit-required equilibrium time, 

26 • the drum age, 

27 • for supercompacted waste, both 

28 - the absence of rigid liners in the compacted 55-gallon drums which have not been 
29 headspace gas sampled in accordance with this permit prior to compaction, and 

30 - the absence of layers of confinement must be documented in the WWIS if 
31 Packaging Configuration Group 7 is used. 

32 For all retrievably stored waste containers, the rigid liner vent hole diameter must be assumed 
33 to be 0.3 inches unless a different size is documented during drum venting or repackaging. For 
34 all retrievably stored waste containers, the filter hydrogen diffusivity must be assumed to be the 
35 most restrictive unless container-specific information clearly identifies a filter model and/or 
36 diffusivity characteristic that is less restrictive. For all retrievably stored waste containers that 
37 have not been repackaged, acceptable knowledge shall not be used to justify any packaging 
38 configuration less conservative than the default (i .e., Packaging Configuration Group 3 for 55-
39 gallon drums and shielded containers, 6 for SWBs TOOPs, and SLB2s, and 8 for 85-gallon and 
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1 00-gallon drums) . For information reporting purposes 'tisted above, sites may report the default 
packaging configuration for retrievably stored waste without further verificatiGn. 

3 All waste containers with unvented rigid containers greater than 4 liters (exclusive of rigid poly 
4 liners) shall be subject to innermost layer of containment sampling or shall be vented prior to 
5 initiating drum age and equilibrium criteria. When sampling the rigid poly liner under Scenario 1, 
6 the sampling device must form an airtight seal with the rigid poly liner to ensure that a 
7 representative sample is collected (using a sampling needle connected to the sampling head to 
8 pierce the rigid poly liner, and that allows for the collection of a representative sample, satisfies 
9 this requirement) . The configuration of the containment area and remote-handling equipment at 

10 each sampling facility are expected to differ. Headspace-gas samples will be analyzed for the 
11 analytes listed in Table C3-2 of Permit Attachment C3. If additional packaging configurations are 
12 identified, an appropriate Permit Modification will be submitted to incorporate the DAC using the 
13 methodology in BWXT (2000). Consistent with footnote "a" in Table C1-8, any waste container 
14 selected for headspace gas sampling that cannot be assigned a packaging configuration 
15 specified in Table C1-8 shall be assigned a conservative default packaging configuration .. 

16 Drum age criteria apply only to 55-gallon drums, 85-gallon drums, 1 00-gallon drums, SWBs, 
17 TOOPs, SLB2s, and shielded containers. Drum age criteria for all other container types must be 
18 established through permit modification prior to performing headspace gas sampling. 

19 The Permittees shall require site personnel to collect samples in SUMMA® or equivalent 
20 canisters using standard headspace-gas sampling methods that meet the general guidelines 

established by the EPA in the Compendium Method T0-14A or T0-15, Compendium of 
2 Methods for the Determination of Toxic Organic Compounds in Ambient Air (EPA, 1999) or by 

23 using on-line integrated sampling/analysis systems. Samples will be directed to an analytical 
24 instrument instead of being collected in SUMMA® or equivalent canisters if a single-sample on-
25 line integrated sampling/analysis system is used. If a multi-sample on-line integrated 
26 sampling/analysis system is used , samples will be directed to an integrated holding area that 
21 meets the cleaning requirements of Section C1-1c(1). The leak proof and inert nature of the 
28 integrated holding area interior surface must be demonstrated and documented. Samples are 
29 not transported to another location when using on-line integrated sampling/analysis systems; 
30 therefore, the sample custody requirements of Section C1-4 and C1-5 do not apply. The same 
31 sampling manifold and sampling heads are used with on-line integrated sampling/analysis 
32 systems and all of the requirements associated with sampling manifolds and sampling heads 
33 must be met. However, when using an on-line integrated sampling/analysis system, the 

. 34 sampling batch and analytical batch quality control (QC) samples are combined as on-line batch 
35 QC samples as outlined in Section C1-1b. 

36 C1-1a(2) Manifold Headspace Gas Sampling 

37 This headspace-gas sampling protocol employs a multipart manifold capable of collecting 
38 multiple simultaneous headspace samples for analysis and QC purposes. The manifold can be 
39 used to collect samples in SUMMA® or equivalent canisters or as part of an on-line integrated 
40 sampling/analysis system. The sampling equipment will be leak checked and cleaned prior to 
41 first use and as needed thereafter. The manifold and sample canisters will be evacuated to 
42 0.0039 inches (in.) (0.1 0 millimeters [mm]) mercury (Hg) prior to sample collection. Cleaned and 
43 evacuated sample canisters will be attached to the evacuated manifold before the manifold inlet 
44 valve is opened. The manifold inlet valve will be attached to a changeable filter connected to 
45 either a side port needle sampling head capable of forming an airtight seal (for penetrating a 

PERMIT ATTACHMENT C1 
Page C1-3 of 50 

~f~ ,j,~(~~ 

·~ .~. "h. ·-~ .... -:0' '""'"" 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
November 1, 2012 

1 filter or rigid poly liner when necessary), a drum punch sampling head capable of forming an 
2 airtight seal (capable of punching through the metal lid of a drum for sampling through the drum 
3 lid), or a sampling head with an airtight fitting for sampling through a pipe overpack container 
4 filter vent hole. Refer to Section C1-1 a(4) for descriptions of these sampling heads. 

5 The manifold shall also be equipped with a purge assembly that allows applicable QC samples 
6 to be collected through all sampling components that may affect compliance with the quality 
7 assurance objectives (QAOs). The Permittees shall require the sites to demonstrate and 
8 document the effectiveness of the sampling equipment design in meeting the QAOs. Field 
9 blanks shall be samples of room air collected in the sampling area in the immediate vicinity of 

10 the waste container to be sampled. If using SUMMA® or equivalent canisters, field blanks shall 
11 be collected directly into the canister, without the use of the manifold. 

12 The manifold, the associated sampling heads, and the headspace-gas sample volume 
13 requirements shall be designed to ensure that a representative sample is collected. The 
14 manifold internal volume must be calculated and documented in a field logbook dedicated to 
15 headspace-gas sample collection. The total volume of headspace gases collected during each 
16 sampling operation will be determined by adding the combined volume of the canisters attached 
17 to the manifold and the internal volume of the manifold. The sample volume should remain small 
18 in comparison to the volume of the waste container. When an estimate of the available 
19 headspace gas volume in the drum can be made, less than 10 percent of that volume should be 
20 withdrawn. 

21 As illustrated in Figure C1 -2, the sampling manifold must consist of a sample side and a 
22 standard side. The dotted line in Figure C1-2 indicates how the sample side shall be connected 
23 to the standard side for cleaning and collecting equipment blanks and field reference standards. 
24 The sample side of the sampling manifold shall consist of the following major components: 

25 • An applicable sampling head that forms a leak-tight connection with the headspace 
26 sampling manifold. 

27 • A flexible hose that allows movement of the sampling head from the purge assembly 
28 (standard side) to the waste container. 

29 • A pressure sensor(s) that must be pneumatically connected to the manifold. This 
30 manifold pressure sensor(s) must be able to measure absolute pressure in the range 
31 from 0.002 in. (0.05 mm) Hg to 39.3 in. (1 ,000 mm) Hg. Resolution for the manifold 
32 pressure sensors must be ±0.0004 in. (0.01 mm) Hg at 0.002 in. (0.05 mm) of Hg. The 
33 manifold pressure sensor(s) must have an operating range from approximately 59•F 
34 (15°C) to 1 04°F (40°C). 

35 • Available ports for attaching sample canisters. If using canister-based sampling 
36 methods, a sufficient number of ports shall be available to allow simultaneous 
37 collection of headspace-gas samples and duplicates for VOC analyses. If using an on-
38 line integrated sampling/analysis system, only one port is necessary for the collection 
39 of comparison samples. Ports not occupied with sample canisters during cleaning or 
40 headspace-gas sampling activities require a plug to prevent ambient air from entering 
41 the system. In place of using plugs, sites may choose to install valves that can be 
42 closed to prevent intrusion of ambient air into the manifold. Ports shall have VCR® 
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fittings for connection to the sample canister(s) to prevent degradation of the fittings on 
the canisters and manifold. 

3 • Sample canisters, as illustrated in Figure C 1-3, are leak-free, stainless steel pressure 
4 vessels , with a chromium-nickel oxide (Cr-NiO) SUMMA®-passivated interior surface, 
5 bellows valve, and .a pressure/vacuum gauge. Equivalent designs, such as Sileo Steel 
s canisters , may be used so long as the leak proof and inert nature of the canister 

interior surface is demonstrated and documented. All sample canisters must have 
8 VCR® fittings for connection to sampling and analytical equipment. The 
9 pressure/vacuum gauge must be mounted on each manifold. The canister must be 

10 helium-leak tested to 1.5 x 10-7 standard cubic centimeters per second (eels), have all 
11 stainless steel construction, and be capable of tolerating temperatures to 125°C. The 
12 gauge range shall be capable of operating in the leak test range as well as the sample 
13 collection range. 

14 • A dry vacuum pump with the ability to reduce the pressure in the manifold to 0.05 mm 
15 Hg. A vacuum pump that requires oil may be used , but precautions must be taken to 
1s prevent diffusion of oil vapors back to the manifold. Precautions may include the use of 
17 a molecular sieve and a cryogenic trap in series between the headspace sampling 
18 ports and the pump. 

19 • A minimum distance, based upon the design of the manifold system, between the tip of 
20 the needle and the valve that isolates the pump from the manifold in order to minimize 

the dead volume in the manifold. 

22 • If real-time equipment blanks are not available, the manifold must be equipped with an 
23 organic vapor analyzer (OVA) that is capable of detecting all analytes listed in Table 
24 C3-2 of Permit Attachment C3. The OVA shall be capable of measuring total VOC 
25 concentrations below the lowest headspace gas PRQL. Detection of 1,1 ,2-trichloro-
26 1 ,2,2-trifluoroethane may not be possible if a photoionization detector is used. The 
27 OVA measurement shall be verified by the collection of equipment blanks at the 
28 frequency specified in Section C 1-1 to check for manifold cleanliness. 

29 The standard side must consist of the following major elements: 

30 • A cylinder of compressed zero air, helium, argon , or nitrogen gas that is hydrocarbon 
31 and carbon dioxide (C0 2)-free (only hydrocarbon and COr free gases required for 
32 Fourier Transform Infrared System [FTIRSJ) to clean the manifold between samples 
33 and to provide gas for the collection of equipment blanks or on-line blanks. These 
34 high-purity gases shall be certified by the manufacturer to contain less than one ppm 
35 total VOCs. The gases must be metered into the standard side of the manifold using 
36 devices that are corrosion proof and that do not allow for the introduction of manifold 
37 gas into the purge gas cylinders or generator. Alternatively , a zero air or nitrogen 
38 generator may be used, provided a sample of the zero air or nitrogen is collected and 
39 demonstrated to contain less than one ppm total VOCs. Zero air or nitrogen from a 
40 generator shall be humidified (except for use with FTIRS) . 

41 • Cylinders of field-reference standard gases or on-line control sample gases. These 
42 cylinders provide gases for evaluating the accuracy of the headspace-gas sampling 
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process. Each cylinder of field-reference gas or on-line control sample gas shall have 
a flow-regulating device. The field-reference standard gases or on-line control sample 
gas shall be certified by the manufacturer to contain analytes from Table C3-2 of 
Permit Attachment C3 at known concentrations. 

5 • If using an analytical method other than FTIRS a humidifier filled with American 
6 Society for Testing and Materials (ASTM) Type I or II water, connected, and opened to 
7 the standard side of the manifold between the compressed gas cylinders and the 
8 purge assembly shall be used. Dry gases flowing to the purge assembly will pick up 
9 moisture from the humidifier. Moisture is added to the dry gases to condition the 

10 equipment blanks and field-reference standards and to assist with system cleaning 
11 between headspace-gas sample collection. If using FTIRS for analysis, the sample 
12 and sampling system shall be kept dry. 

13 

14 

15 

16 

NOTE: Caution should be exercised to isolate the humidifier during the evacuation of 
the system to prevent flooding the manifold. In lieu of the humidifier, the compressed 
gas cylinders (e.g., zero air and field-reference standard gas) may contain water vapor 
in the concentration range of 1, 000 to 10,000 parts per million by volume (ppmv). 

17 • A purge assembly that allows the sampling head (sample side) to be connected to the 
18 standard side of the manifold. The ability to make this connection is required to 
19 transfer gases from the compressed gas cylinders to the canisters or on-line analytical 
20 instrument. This connection is also required for system cleaning. 

21 • A flow-indicating device or a pressure regulator that is connected to the purge 
22 assembly to monitor the flow rate of gases through the purge assembly. The flow rate 
23 or pressure through the purge assembly shall be monitored to assure that excess flow 
24 exists during cleaning activities and during QC sample collection. Maintaining excess 
25 flow will prevent ambient air from contaminating the QC samples and allow samples of 
26 gas from the compressed gas cylinders to be collected near ambient pressure. 

n In addition to a manifold consisting of a sample side and a standard side, the area in which the 
28 manifold is operated shall contain sensors for measuring ambient pressure and ambient 
29 temperature, as follows: 

30 • The ambient-pressure sensor must have a sufficient measurement range for the 
31 ambient barometric pressures expected at the sampling location. It must be kept in the 
32 sampling area during sampling operations. Its resolution shall be 0.039 in. (1 .0 mm) 
33 Hg or less, and calibration performed by the manufacturer shall be based on National 
34 Institute of Standards and Technology (NIST), or equivalent, standards. 

35 • The temperature sensor shall have a sufficient measurement range for the ambient 
36 temperatures expected at the sampling location. The measurement range of the 
37 temperature sensor must be from 18°C to 50°C. The temperature sensor calibration 
38 shall be traceable to NIST, or equivalent, standards. 

39 C 1-1 a(3) Direct Canister Headspace Gas Sampling 

40 This headspace-gas sampling protocol employs a canister-sampling system to collect 
41 headspace-gas samples for analysis and QC purposes without the use of the manifold 

PERMIT ATTACHMENT C1 
Page C1-6 of 50 

- 8jr~"~· n 
tr.., . A. 16..:.11'- ... ~ 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 1, 2012 

1 described above. Rather than attaching sampling heads to a manifold, in this method the 
2 sampling heads are attached directly to an evacuated sample canister as shown in Figure C1-4. 

3 Canisters shall be evacuated to 0.0039 in. (0.10 mm) Hg prior to use and attached to a 
4 changeable fi/H;r connected to the appropriate sampling head. The sampling head(s) must be 
5 capable of either punching through the metal lid of the drums (and/or the rigid poly liner when 
s necessary) while maintaining an airtight seal when sampling through the drum lid , penetrating a 
7 filter or the septum in the orifice of the self-tapping screw, or maintaining an airtight seal for 
8 sampling through a pipe overpack container filter vent hole to obtain the drum headspace 
9 samples. Field duplicates must be collected at the same time, in the same manner, and using 

10 the same type of sampling apparatus as used for headspace-gas sample collection. Field 
11 blanks shall be samples of room air collected in the immediate vicinity of the waste-drum 
12 sampling area prior to removal of the drum lid. Equipment blanks and field-reference standards 
13 must be collected using a purge assembly equivalent to the standard side of the manifold 
14 described above. These samples shall be collected from the needle tip through the same 
15 components (e. g., needle and filter) that the headspace-gas samples pass through. 

16 The sample canisters, associated sampling heads, and the headspace-sample volume 
11 requirements ensure that a representative sample is collected. When an estimate of the 
18 available headspace-gas volume of the waste container can be made, less than 10 percent of 
19 that volume should be withdrawn. A determination of the sampling head internal volume shall be 
20 made and documented. The total volume of headspace gases collected during each headspace 
21 gas sampling operation can be determined by adding the volume of the sample canister(s) 

attached to the sampling head to the internal volume of the sampling head. Every effort shall be 
made to minimize the internal volume of sampling heads. 

24 Each sample canister used with the direct canister method shall have a pressure/vacuum gauge 
25 capable of indicating leaks and sample collection volumes. Canister gauges are intended to be 
26 gross leak-detection devices not vacuum-certification devices. If a canister pressure/vacuum 
21 gauge indicates an unexpected pressure change, determination of whether the change is a 
28 result of ambient temperature and pressure differences or a canister leak shall be made. This 
29 gauge shall be helium-leak tested to 1.5 x 10-7 standard eels, have all stainless steel 
30 construction, and be capable of tolerating temperatures to 125°C. 

31 The SUMMA® or equivalent sample canisters as specified in EPA's Compendium Method T0-
32 14A or T0-15 (EPA 1999) shall be used when sampling each drum. These heads shall form a 
33 leak-tight connection with the canister and allow sampling through the drum-lid filter, through the 
34 drum lid itself and/or rigid poly liner when necessary (by use of a punch or self-tapping screw), 
35 using an airtight fitting to collect the sample through the filter vent hole of a pipe overpack 
36 container, or using a hollow side port needle. Figure C1-4 illustrates the direct canister-sampling 
37 equipment. 

38 C1-1a(4) Sampling Heads 

39 A sample of the heads pace gas directly under the container lid , pipe overpack filter vent hole, or 
40 rigid poly liner shall be collected. Several methods have been developed for collecting a 
41 representative sample: sampling through the filter, sampling through the drum lid by drum 
42 punching , sampling through a pipe overpack container filter vent hole, and sampling through the 
43 rigid poly liner. The chosen sampling method shall preserve the integrity of the drum to contain 
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radionuclides (e.g. , replace the damaged filter, replace set screw in filter housing, seal the 
2 punched drum lid). 

3 C1-1a(4)(i) Sampling Through the Filter 

4 To sample the drum-headspace gas through the drum's filter, a side-port needle (e.g. , a hollow 
s needle sealed at the tip with a small opening on its side close to the tip) shall be pressed 
6 through the filter and into the headspace beneath the drum lid. This permits the gas to be drawn 
7 into the manifold or directly into the canister(s) . To assure that the sample collected is 
8 representative, all of the general method requirements, sampling apparatus requirements, and 
9 QC requirements described in this section shall be met in addition to the following requirements 

10 that are pertinent to drum headspace-gas sampling through the filter: 

11 • The lid of the drum's 90-mil rigid poly liner shall contain a hole for venting to the drum 
12 headspace. A representative sample cannot be collected from the drum headspace 
13 until the 90-mil rigid poly liner has been vented. If the DAC for Scenario 1 is met, a 
14 sample may be collected from inside the 90-mil rigid poly liner. If the sample is 
15 collected by removing the drum lid, the sampling device shall form an airtight seal with 
16 the rigid poly liner to prevent the intrusion of outside air into the sample (using a 
17 sampling needle connected to the sampling head to pierce the rigid poly liner satisfies 
18 this requirement) . If headspace-gas samples are collected from the drum headspace 
19 prior to venting the 90-mil rigid poly liner, the sample is not acceptable and a 
20 nonconformance report shall be prepared, submitted, and resolved. Nonconformance 
21 procedures are outlined in Permit Attachment C3. 

22 • For sample collection, the drum's filter shall be sealed to prevent outside air from 
23 entering the drum and diluting and/or contaminating the sample. 

24 The sampling head for collecting drum headspace by penetrating the filter shall consist of a 
25 side-port needle, a filter to prevent particles from contaminating the gas sample, and an adapter 
26 to connect the side-port needle to the filter.. To prevent cross contamination, the sampling head 
27 shall be cleaned or replaced after sample collection, after field-reference standard collection, 
28 and after field-blank collection. The following requirements shall also be met: · 

29 • The housing of the filter shall allow insertion of the sampling needle through the filter 
30 element or a sampling port with septum that bypasses the filter element into the drum 
31 headspace. 

32 • The side-port needle shall be used to reduce the potential for plugging. 

33 • The purge assembly shall be modified for compatibility with the side-port needle. 

34 C1-1a(4)(ii) Sampling Through the Drum Lid By Drum Lid Punching 

35 Sampling through the drum lid at the time of drum punching or thereafter may be performed as 
36 an alternative to sampling through the drum's filter if an airtight seal can be maintained. To 
37 sample the drum headspace-gas through the drum lid at the time of drum punching or 
38 thereafter, the lid shall be breached using an appropriate punch . The punch shall form an 
39 airtight seal between the drum lid and the manifold or direct canister sampling equipment. To 
40 assure that the sample collected is representative, all of the general method requirements, 
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sampling apparatus requirements , and QC requirements specified in EPA's Compendium 
Method T0-14A or T0-15 (EPA 1999) as appropriate, shall be met in addition to the following 

3 requirements: 

4 • The seal between the drum lid and sampling head shall be designed to minimize 
5 intrusion of ambient air. 

6 • All components of the sampling system that come into contact with sample gases shall 
be purged with humidified zero air, nitrogen , or helium prior to sample collection. 

8 • Equipment blanks and field reference standards shall be collected through all the 
9 components of the punch that contact the headspace-gas sample. 

10 • Pressure shall be applied to the punch until the drum lid has been breached. 

11 • Provisions shall be made to relieve excessive drum pressure increases during drum-
12 punch operations; potential pressure increases may occur during sealing of the drum 
13 punch to the drum lid. 

14 • The lid of the drum's 90-mil rigid poly liner shall contain a hole for venting to the drum 
15 headspace. A representative sample cannot be collected from the drum headspace 

until the 90-mil rigid poly liner has been vented. If the DAC for Scenario 1 is met, a 
sample may be collected from inside the 90-mil rigid poly liner. If headspace-gas 
samples are collected from the drum headspace prior to venting the 90-mil rigid poly 
liner, the sample is not acceptable and a nonconformance report shall be prepared, 

20 submitted, and resolved . Nonconformance procedures are outlined in Permit 
21 Attachment C3. 

22 • During sampling, the drum's filter, if present, shall be sealed to prevent outside air from 
23 entering the drum. 

24 • While sampling through the drum lid using manifold sampling, a flow-indicating device 
2s or pressure regulator to verify flow of gases shall be pneumatically connected to the 
26 drum punch and operated in the same manner as the flow-indicating device described 
27 above in Section C1-1a(2) . 

28 

29 

Equipment shall be used to adequately secure the drum-punch sampling system to the 
drum lid. 

3o • If the headspace gas sample is not taken at the time of drum punching, the presence 
31 and diameter of the rigid liner vent hole shall be documented during the punching 
32 operation for use in determining an appropriate Scenario 2 DAC. 

33 C1-1a(4)(iii) Sampling Through a Pipe Overpack Container Filter Vent Hole 

34 Sampling through an existing filter vent hole in a pipe overpack container (POC) may be 
35 performed as an alternative to sampling through the POC's filter if an airtight seal can be 
36 maintained. To sample the container headspacecgas through a POC filter vent hole, an 
37 appropriate airtight seal shall be used. The sampling apparatus shall form an airtight seal 
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between the POC surface and the manifold or direct canister sampling equipment. To assure 
that the sample collected is representative, all of the general method, sampling apparatus, and 

3 QC requirements specified in EPA's Compendium Method T0-14A or T0-15 (EPA 1999) as 
4 appropriate, shall be met in addition to the following requirements : 

s • The seal between the POC surface and sampling apparatus shall be designed to 
6 minimize intrusion of ambient air. 

• The filter shall be replaced as quickly as is practicable with the airtight sampling 
8 apparatus to ensure that a representative sample can be taken. Sites must provide 
g documentation demonstrating that the time between removing the filter and installing 

10 the airtight sampling device has been established by testing to assure a representative 
11 sample. 

12 

13 

14 

All components of the sampling system tha:t come into contact with sample gases shall 
be cleaned according to requirements for direct canister sampling or manifold 
sampling, whichever is appropriate, prior to sample collection. 

15 • Equipment blanks and field reference standards shall be collected through all the 
16 components of the sampling system that contact the headspace-gas sample. 

17 • During sampling, openings in the POC shall be sealed to prevent outside air from 
18 entering the container. 

19 • A flow-indicating device shall be connected to sampling system and operated 
20 according to the direct canister or manifold sampling requirements , as appropriate. 

21 C1-1b Quality Control 

22 For manifold and direct canister sampling systems, field QC samples shall be collected on a per 
23 sampl ing batch basis. A sampling batch is a suite of samples collected consecutively using the 
24 same sampling equipment within a specific time period. A sampling batch can be up to 20 
25 samples (excluding QC samples) , all of which shall be collected within 14 days of the first 
26 sample in the batch. For on-line integrated sampling/analysis systems, QC samples shall be 
27 collected and analyzed on a per on-line batch basis: Holding temperatures and container 
2s requirements for gas sample containers are provided in Table C 1-1 . An on-line batch is the 
29 number of headspace-gas samples collected within a 12-hour period using the same on-line 
30 integrated analysis system. The analytical batch requirements are specified by the analytical 
31 method being used in the on-line system. Table C1-2 provides a summary of field QC sample 
32 collection requirements. Table C 1-3 provides a summary of QC sample acceptance criteria. 

33 For on-line integrated sampling analysis systems, the on-line batch QC samples serve as 
34 combined sampling batch/analytical batch QC samples as follows : 

35 • The on-line blank replaces the equipment blank and laboratory blank 

36 • The on-line control sample replaces the field reference standard and laboratory control 
37 sample 
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• The on-line duplicate replaces the field duplicate and laboratory duplicate 

The acceptance criteria for on-line batch QC samples are the same as for the sampling batch 
3 and analytical batch QC samples they replace. Acceptance criteria are shown in Table C1-3. A 
4 separate field blank shall still be collected and analyzed for each on-line batch. However, if the 
5 results of a field blank collected through the sampling manifold meets the acceptance criterion, 
6 a separate on-line blank need not be collected and analyzed. 

The Permittees shall require the site project manager to monitor and document field QC sample 
8 results and fill out a nonconformance report if acceptance or frequency criteria are not met. The 
9 Permittees shall require the site project manager to ensure appropriate corrective action is 

10 taken if acceptance criteria are not met. 

11 c 1-1 b( 1) Field Blanks 

12 Field blanks shall be collected to evaluate background levels of program-required analytes. 
13 Field blanks shall be collected prior to sample collection, and at a frequency of one per sampling 
14 batch. The Permittees shall require the site project manager to use the field blank data to 
15 assess impacts of ambient contamination, if any, on the sample results. Field blank results 
16 determined by gas chromatography/mass spectrometry and gas chromatography/flame 
17 ionization detection shal l be acceptable if the concentration of each VOC analyte is less than or 
18 equal to three times the method detection limit (MDL) listed in Table C3-2 in Permit Attachment 

C3. Field blank results determined by FTIRS shall be acceptable if the concentration of each 
VOC analyte is less than the program required quantitation limit listed in Table C3-2. A 
nonconformance report shall be initiated and resolved if the final reported QC sample results do 

22 not meet the acceptance criteria . 

23 C1-1b(2) Equipment Blanks 

24 Equipment blanks shall be collected to assess cleanliness prior to first use after cleaning of al l 
25 sampling equipment. On-line blanks will be used to assess equipment cleanliness as well as 
26 analytical contamination. After the initial cleanliness check, equipment blanks collected through 
27 the manifold shall be collected at a frequency of one per sampling batch for VOC analysis or 
28 one per day, whichever is more frequent. If the direct canister method is used, field blanks may 
29 be used in lieu of equipment blanks. The Permittees shall require the site project manager to 
30 use the equipment blank data to assess impacts of potentially contaminated sampling 
31 equipment on the sample results . Equipment blank results determined by gas 
32 chromatography/mass spectrometry or gas chromatography/flame ionization detection shall be 
33 acceptable if the concentration of each VOC analyte is less than or equal to three times the 
34 MDL listed in Table C3-2 in Permit Attachment C3. Equipment blank results determined by 
35 FTIRS shall be acceptable if the concentration of each VOC analyte is less than the program 
36 required quantitation limit listed in Table C3-2. 

37 C1-1b(3) Field Reference Standards 

38 Field reference standards shall be used to assess the accuracy with which the sampling 
39 equipment collects VOC samples into SUMMA® or equivalent canisters prior to first use of the 
40 sampling equipment. The on-line control sample will be used to assess the accuracy with which 
41 the sampling equipment collects VOC samples as well as an indicator of analytical accuracy for 
42 the on-line sampling system. Field reference standards shall contain a minimum of six of the 
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analytes listed in Table C3-2 in Permit Attachment C3 at concentrations within a range of 10 to 
100 ppmv and greater than the MDL for each compound. Field reference standards shall have a 

3 known valid relationship to a nationally recognized standard (e.g. , NIST), if available. If NIST 
4 traceable standards are not available and commercial gases are used, a Certificate of Analysis 
5 from the manufacturer documenting traceability is required. Commercial stock gases shall not 
s be used beyond their manufacturer-specified shelf life. After the initial accuracy check, field 
7 reference standards collected through the manifold shall be collected at a frequency of one per 
8 sampling batch and submitted as blind samples to the analytical laboratory. For the direct 
9 canister method, field reference standard collection may be discontinued if the field reference 

10 standard results demonstrate the QAO for accuracy specified in Attachment C3. Field reference 
11 standard results shall be acceptable if the accuracy for each tested compound has a recovery of 
12 70 to 130 percent. 

13 c 1-1 b(4) Field Duplicates 

14 Field duplicate samples shall be collected sequentially and in accordance with Table C 1-1 to 
15 assess the precision with which the sampling procedure can collect samples into SUMMA® or 
16 equivalent canisters. Field duplicates will also serve as a measure of analytical precision for the 
17 on-line sampling system. Field duplicate results shall be acceptable if the relative percent 
18 difference is less than or equal to 25 for each tested compound found in concentrations greater 
19 than the PRQL in both duplicates. 

20 C1-1 c Equipment Testing, Inspection and Maintenance 

21 All sampling equipment components that come into contact with headspace sample 
22 gases shall be constructed of relatively inert materials such as stainless steel or 
23 Teflon®. A passivated interior surface on the stainless steel components .is 
24 recommended. 

25 To minimize the potential for cross contamination of samples, the headspace sampling manifold 
26 and sample canisters shall be properly cleaned and leak-checked prior to each headspace-gas 
27 sampling event. Procedures used for cleaning and preparing the manifold and sample canisters 
28 shall be equivalent to those provided in EPA's Compendium Method T0-14A or T0-15 (EPA 
29 1999). Cleaning requirements are presented below. 

30 C1-1c(1) Headspace-Gas Sample Canister Cleaning 

31 SUMMA® or equivalent canisters used in these methods shall be subjected to a rigorous 
32 cleaning and certification procedures prior to use in the collection of any samples. Guidance for 
33 the development of this procedure has been derived from Method T0-14A or T0-15 (EPA 
34 1999). Specific detailed instructions shall be provided in laboratory standard operating 
35 procedures (SOPs) for the cleaning and certification of canisters. 

36 Canisters shall be cleaned and certified on an equipment cleaning batch basis. An equipment 
37 cleaning batch is any number of canisters cleaned together at one time using the same cleaning 
38 method. A cleaning system, capable of processing multiple canisters at a time, composed of an 
39 oven (optional) and a vacuum manifold which uses a dry vacuum pump or a cryogenic trap 
40 backed by an oil sealed pump shall be used to clean SUMMA® or equivalent canisters. Prior to 
41 cleaning, a positive or negative pressure leak test shall be performed on all canisters. The 
42 duration of the leak test must be greater than or equal to the time it takes to collect a sample, 
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but no greater than 24 hours. For a leak test, a canister passes if the pressure does not change 
2 by a rate greater than ±2 psig per 24 hours. Any canister that fails shall be checked for leaks, 
3 repaired, and reprocessed. One canister per equipment cleaning batch shall be filled with humid 
4 zero air or humid high purity nitrogen and analyzed for VOCs. The equipment cleaning batch of 
5 canisters shall be considered clean if there are no VOCs above three times the MOLs listed in 
6 Table C3-2 of Permit Attachment C3. After the canisters have been certified for leak-tightness 
7 and found to be free of background contamination, they shall be evacuated to 0.0039 in. (0.10 
8 mm) Hg or less for storage prior to shipment. The Permittees shall require the laboratory 
g responsible for canister cleaning and certification to maintain canister certification 

10 documentation and initiate the canister tags as described in Permit Attachment C3. 

11 C1-1c(2) Sampling Equipment Initial Cleaning and Leak Check 

12 The surfaces of all headspace-gas sampling equipment components that will come into contact 
13 with headspace gas shall be thoroughly inspected and cleaned prior to assembly. The manifold 
14 and associated sampling heads shall be purged with humidified zero air, nitrogen, or helium, 
15 and leak checked after assembly. This cleaning shall be repeated if the manifold and/or 
16 associated sampling heads are contaminated to the extent that the routine system cleaning is 
11 inadequate. 

18 C1-1 c(3) Sampling Equipment Routine Cleaning and Leak Check 

19 The manifold and associated sampling heads which are reused shall be cleaned and checked 
o for leaks in accordance with the cleaning and leak check procedures described in EPA's 

Compendium Method T0-14A or T0-15 (EPA 1999). The procedures shall be conducted after 
22 headspace gas and field duplicate collection; after field blank collection, after field blanks are 
23 collected through the manifold; and after the additional cleaning required for field reference 
24 standard collection has been completed. The protocol for routine manifold cleaning and leak 
25 check requires that sample canisters be attached to the canister ports, or that the ports be 
26 capped or closed by valves, and requires that the sampling head be attached to the purge 
21 assembly. 

2s VOCs shall be removed from the internal surfaces of the headspace sampling manifold to levels 
29 that are less than or equal to three times the MOLs of the analytes listed in Table C3-2 of Permit 
30 Attachment C3, as determined by analysis of an equipment blank or through use of an OVA. It 
31 is recommended that the headspace sampling manifold be heated to 150° Centigrade and 
32 periodically evacuated and flushed with humidified zero air, nitrogen, or helium. When not in 
33 use, the manifold shall be demonstrated clean before storage with a positive pressure of high 
34 purity gas (i.e., zero air, nitrogen, or helium) in both the standard and sample sides. 

35 Sampling shall be suspended and corrective actions shall be taken when the analysis of an 
36 equipment blank indicates that the VOC limits have been exceeded or if a leak test fails. The 
37 Permittees shall require the site project manager to ensure that corrective action has been 
38 taken prior to resumption of sampling. 

39 C1 -1c(4) Manifold Cleaning After Field Reference Standard Collection 

40 The sampling system shall be specially cleaned after a field reference standard has been 
41 collected, because the field reference standard gases contaminate the standard side of the 
42 headspace sampling manifold when they are regulated through the purge assembly. This 
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cleaning requires the installation of a gas-tight connector in place of the sampling head, 
2 between the flexible hose and the purge assembly. This configuration allows both the sample 
3 and standard sides of the sampling system to be flushed (evacuated and pressurized) with 
4 humidified zero air, nitrogen, or helium which, combined with heating the pneumatic lines, 
5 should sweep and adequately clean the system's internal surfaces. After this protocol has been 
s completed and prior to collecting another sample, the routine system cleaning and leak check 
7 (see previous section) shall also be performed. 

8 C1-1c(5) Sampling Head Cleaning 

9 To prevent cross contamination, the needle, airtight fitting or airtight seal, adapters, and filter of 
10 the sampling heads shall be cleaned in accordance with the cleaning procedures described in 
11 EPA's Compendium Method T0-14A or T0-15 (EPA 1 999). After sample collection, a sampling 
12 head shall be disposed of or cleaned in accordance with EPA's Compendium Method T0-14A 
13 or T0-15 (EPA 1999), prior to reuse. As a further QC measure, the needle, airtight fitting or 
14 airtight seal , and filter, after cleaning, should be purged with zero air, nitrogen , or helium and 
15 capped for storage to prevent sample contamination by VOCs potentially present in ambient air. 

16 C1 -1d Equipment Calibration and Frequency 

17 The manifold pressure sensor shall be certified prior to initial use, then annually, using NIST 
18 traceable, or equivalent, standards. If necessary, the pressure indicated by the pressure 
19 sensor(s) shall be temperature compensated. The ambient air temperature sensor, if present, 
20 shall be certified prior to initial use, then annually , to NIST traceable, or equivalent, temperature 
21 standards. 

22 The OVA shall be calibrated once per day, prior to first use, or as necessary according to the 
23 manufacturer's specifications. Calibration gases shall be certified to contain known analytes 
24 from Table C3-2 of Permit Attachment C3 at known concentrations. The balance of the OVA 
25 calibration gas shall be consistent with the manifold purge gas when the OVA is used (i.e., zero 
26 air, nitrogen, or helium). 

27 C1-2 Sampling of Homogeneous Solids and Soil/Gravel (Summary Categories S3000/S4000) 

28 For those waste streams without an AK Sufficiency Determination approved by DOE, randomly 
29 selected containers of homogeneous solid and/or soil/gravel waste streams (S3000/S4000) 
30 shall be sampled and analyzed to resolve the assignment of EPA hazardous waste numbers. 
31 For example, analytical results may be useful to resolve uncertainty regarding hazardous 
32 constituents used in a process that generated the waste stream when the hazardous 
33 constituents are not documented in the acceptable knowledge information for the waste. 

34 C1-2a Method Requirements 

35 The methods used to collect samples of transuranic (TRU) mixed waste, classified as 
36 homogeneous solids and soil/gravel from waste containers , shall be such that the samples are 
37 representative of the waste from which they were taken. To minimize the quantity of 
38 investigation-derived waste, laboratories conducting the analytical work may require no more 
39 sample than is required for the analysis , based on the analytical methods. However, a sufficient 
40 number of samples shall be collected to adequately represent waste being sampled. For those 
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waste streams defined as Summary Category Groups S3000 or S4000 in Attachment C, debris 
that may also be present within these wastes need not be sampled. 

3 Samples of retrievably stored waste containers will be collected using appropriate coring 
4 equipment or other EPA approved methods to collect a representative sample. Newly generated 
5 wastes that are sampled from a process as it is generated may be sampled using EPA 
6 approved methods, including scoops and ladles, that are capable of collecting a representative 
7 sample. All sampling and core sampling will comply with tbe QC requirements specified in 
8 C1-2b. 

9 C1 -2a(1 ) Core Collection 

10 Coring tools shall be used to collect cores of homogeneous solids and soil/gravel from waste 
11 containers, when possible, in a manner that minimizes disturbance to the core. A rotational 
12 coring tool (i.e., a tool that is rotated longitudinally) , similar to a drill bit, to cut, lift the waste 
13 cuttings, and collect a core from the bore hole, shall be used to collect sample cores from waste 
14 containers. For homogeneous solids and soil/gravel that are relatively soft, non-rotational coring 
15 tools may be used in lieu of a rotational coring tool. 

16 To provide a basis for describing the requirements for core collection, diagrams of a rotational 
17 coring tool (i.e., a light weight auger) and a non-rotational coring tool (i.e., a thin-walled sampler) 
18 are provided in Figures C1-5 and C1 -6, respectively. 
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The following requirements apply to the use of coring tools: 

• Each coring tool shall contain a removable tube (liner) that is constructed of fairly rigid 
material unlikely to affect the composition and/or concentrations of target analytes in 
the sample core. Materials that are acceptable for use for coring device sleeves are 
polycarbonate, teflon, or glass for most samples, and stainless steel or brass if 
samples are not to be analyzed for metals. The Permittees shall require site quality 
assurance project plans (QAPjPs) to document that analytes of concern are not 
present in liner material. The Permittees shall also require sites to document that the 
materials are unlikely to affect sample results through the collection and analysis of an 
equipment blank prior to first use as specified in the 'Equipment Blanks' section of this 
appendix. Liner outer diameter is recommended to be no more than 2 in. and no less 
than one in. Liner wall thickness is recommended to be no greater than 1/16 in. Before 
use, the liner shall be cleaned in accordance the requirements in Section C1-2b. The 
liner shall fit flush with the inner wall of the coring tool and shall be of sufficient length 
to hold a core that is representative of the waste along t~e entire depth of the waste. 
The depth of the waste is calculated as the distance from the top of the sludge to the 
bottom of the drum (based on the thickness of the liner and the rim at the bottom of the 
drum). The liner material shall have sufficient transparency to allow visual examination 
of the core after sampling. If sub-sampling is not conducted immediately after core 
collection and liner extrusion, then end caps constructed of material unlikely to affect 
the composition and/or concentrations of target analytes in the core (e.g., Teflon®) 
shall be placed over the ends of the liner. End caps shall fit tightly to the ends of the 
liner. The Permittees shall require site specific QAPjPs to indicate the acceptable 
materials for core liners and end caps. 
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1 • A spring retainer, similar to that illustrated in Figures C 1-5 and C 1-6, shall be used with 
2 each coring tool when the physical properties of the waste are such that the waste 
3 may fall out of the coring tool's liner during sampling activities. The spring retainer shall 
4 be constructed of relatively inert material (e.g. , stainless steel or Teflon®) and its inner 
5 diameter shall not be less than the inner diameter of the liner. Before use, spring 
e retainers shall be cleaned in accordance with the requirements in Section C 1-2b. 

7 • Coring tools may have an air-lock mechanism that opens to allow air inside the liners 
s to escape as the tool is pressed into the waste (e.g., ball check valve) . If used, this air-
9 lock mechanism shall also close when the core is· removed from the waste container. 

10 • After disassembling the coring tool , a device (extruder) to forcefully extrude the liner 
11 from the coring tool shall be used if the liner does not slide freely. All surfaces of the 
12 extruder that may come into contact with the core shall be cleaned in accordance with 
13 the requirements in Section C1-2(b) prior to use. 

14 • Coring tools shall be of sufficient length to hold the liner and shall be constructed to 
15 allow placement of the liner leading edge as close as possible to the coring tools 
1e leading edge. 

17 • All surfaces of the coring tool that have the potential to contact the sample core or 
18 sample media shall be cleaned in accordance with the requirements in Section C1-2(b) 
19 prior to use. 

20 • The leading edge of the coring tools may be sharpened and tapered to a diameter 
21 equivalent to, or slightly smaller than, the inner diameter of the liner to reduce the drag 
22 of the homogeneous solids and soil/gravel against the internal surfaces of the liner, 
23 thereby enhancing sample recovery. 

24 • Rotational coring tools shall have a mechanism to minimize the rotation of the liner 
2s inside the coring tool during coring activities, thereby minimizing physical disturbance 
26 to the core. 

27 • Rotational coring shall be conducted in a manner that minimizes transfer of frictional 
28 heat to the core, thereby minimizing potential loss of VOCs. 

29 • Non-rotational coring tools shall be designed such that the tool 's kerf width is 
3o minimized. Kerf width is defined as one-half of the difference between the outer 
31 diameter of the tool and the inner diameter of the tool 's inlet. 

32 C 1-2a(2) Sample Collection 

33 Sampling of cores shall be conducted in accordance with the following requirements : 

34 • Sampling shall be conducted as soon as possible after core collection. If a substantial 
35 delay (i.e., more than 60 minutes) is expected between core collection and sampling, 
36 the core shall remain in the liner and the liner shall be capped at each end. If the liner 
37 containing the core is not extruded from the coring tool and capped, then two 
38 alternatives are permissible: 1) the liner shall be left in the coring tool and the coring 
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tool shall be capped at each end, or 2) the coring tool shall remain in the waste 
container with the air-lock mechanism attached. 

Samples of homogeneous solids and soil/gravel for VOC analyses shall be collected 
prior to extruding the core from the liner. These samples may be collected by collecting 
a single sample from the representative subsection of the core, or three sub-samples 
may be collected from the vertical core to form a single 15-gram composite sample. 
Smaller sample sizes may be used if method PRQL requirements are met for all 
analytes. The sampling locations shall be randomly selected. If a single sample is 
used, the representative subsection is chosen by randomly selecting a location along 
the portion of the core (i.e. core length). If the three sub-sample method is used, the 
sampling locations shall be randomly selected within three equal-length subsections of 
the core along the long axis of the liner and access to the waste shall be gained by 
making a perpendicular cut through the liner and the core. The Permittees shall require 
sites to develop documented procedures to select, and record the selection, of random 
sampling locations. True random sampling involves the proper use of random numbers 
for identifying sampling locations. The procedures used to select the random sampling 
locations will be subject to review as part of annual audits by DOE. A sampling device 
such as the metal coring cylinder described in EPA's SW-846 Manual (1996), or 
equivalent, shall be immediately used to collect the sample once the core has been 
exposed to air. Immediately after sample collection, the sample shall be extruded into 
40-ml volatile organics analysis (VOA) vials (or other containers specified in 
appropriate SW-846 methods), the top rim of the vial visually inspected and wiped 
clean of any waste residue , and the vial cap secured. Sample handling requirements 
are outlined in Table C 1-4. Additional guidance for this type of sampling can be found 
in SW-846 (EPA 1996). 

26 Samples of the homogeneous solids and soil/gravel for semi-volatile organic 
27 compound and metals analyses shall be collected. These samples may be collected 
28 from the same sub-sample locations and in the same manner as the sample collected 
29 for VOC analysis, or they may be collected by splitting or compositing the 
30 representative subsection of the core. The representative subsection is chosen by 
31 randomly selecting a location along the portion of the core (i. e. core length). The 
32 Permittees shall require sites to develop documented procedures to select, and record 
33 the selection, of random sampling locations. True random sampling involves the 
34 proper use of random numbers for identifying sampling locations. The procedures 
35 used to select the random sampling locations will be subject to review as part of 
36 annual audits by DOE. Guidance for splitting and com positing solid materials can be 
37 found in SW-846 (EPA 1996). All surfaces of the sampling tools that have the potential 
38 to come into contact with the sample shall be constructed of materials unlikely to affect 
39 the composition or concentrations of target analytes in the waste (e.g., Teflon®). In 
40 addition, all surfaces that have the potential to come into contact with core sample 
41 media shall either be disposed or decontaminated according to the procedures found 
42 in Section C1-2(b). Sample sizes and handling requirements are outlined in Table C1-
43 4. 

44 Newly generated waste samples may be collected using methods other than coring , as 
45 discussed in Section C1 -2a. Newly generated wastes samples will be collected as soon as 
46 possible after sampling, but the spatial and temporal homogeneity of the waste stream dictate 
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whether a representative grab sample or composite sample shall be collected. As part of the 
2 site audit, DOE shall assess waste sampling to ensure collection of representative samples. 

3 C1-2b Quality Control 

4 QC requirements for sampling of homogeneous solids and soil/gravel include collecting co-
s located samples from cores or other sample types to determine precision; equipment blanks to 
6 verify cleanliness of the sampling and coring tools and sampling equipment; and analysis of 
7 reagent blanks to ensure reagents , such as deionized or high pressure liquid chromatography 
8 (HPLC) water, are of sufficient quality. Coring and sampling of homogeneous solids and 
9 soil/gravel shall comply, at minimum, with the following QC requirements. 

10 C1-2b(1) Co-located Samples 

11 In accordance with the requirement to collect field duplicates required by the EPA methods 
12 found in SW-846 (EPA 1996), samples shall be collected to determine the combined precision 
13 of the coring and sampling procedures. The co-located core methodology is a duplicate sample 
14 collection methodology intended to collect samples from a second core placed at approximately 
1s the same location within the drum when samples are collected by coring. Waste may not be 
16 amenable to coring in some instances. In this case, a co-located sample may be collected from 
17 a sample (e.g. scoop) collected from approximately the same location in the waste stream. A 
18 sample from each co-located core or waste sample collected by other means shall be collected 
19 side by side as close as feasible to one another, handled in the same manner, visually 
20 inspected through the transparent liner (if cored) , and sampled in the same manner at the same 
21 randomly selected sample location(s). If the visual examination detects inconsistencies such as 
22 color, texture, or waste type in the waste at the sample location, another sampling location may 
23 be randomly selected, or the samples may be invalidated and co-located samples or cores may 
24 again be collected. Co-located samples, from either core or other sample type, shall be 
2s collected at a frequency of one per sampling batch or once per week, whichever is more 
26 frequent. A sampling batch is a suite of homogeneous solids and soil/gravel samples collected 
21 consecutively using the same sampling equipment within a specific time period. A sampling 
28 batch can be up to 20 samples (excluding field QC samples), all of which shall be collected 
29 within 14 days of the first sample in the batch. 

30 C1-2b(2l Equipment Blanks 

31 In accordance with SW-846 (EPA 1996), equipment blanks shall be collected from fully 
32 assembled sampling and coring tools (i .e., at least those portions of the sampling equipment 
33 that contact the sample) prior to first use after cleaning at a frequency of one per equipment 
34 cleaning batch. An equipment cleaning batch is the number of sampling equipment items 
35 cleaned together at one time using the same cleaning method. The equipment blank shall be 
36 collected from the fully assembled sampling or coring tool, in the area where the sampling or 
37 coring tools are cleaned, prior to covering with protective wrapping and storage. The equipment 
38 blank shall be collected by pouring clean water (e.g. , deionized water, HPLC water) down the 
39 inside of the assembled sampling or coring tool. The water shall be collected in a clean sample 
40 container placed at the leading edge of the sampling or coring tool and analyzed for the 
41 analytes listed in Tables C3-4, C3-6, and C3-8 of Permit Attachment C3. The results of the 
42 equipment blank will be considered acceptable if the analysis indicates no analyte at a 
43 concentration greater than three times the MDLs listed in Tables C3-4 and C3-6 or in the 
44 Program Required Detection Limits (PRDL) in Table C3-8 of Permit Attachment C3. If analytes 
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are detected at concentrations greater than three times the MDLs (or PRDLs for metals), then 
the associated equipment cleaning batch of sampling or coring tools shall be cleaned again and 

3 another equipment blank collected. Equipment from an equipment cleaning batch may not be 
4 used until analytical results have been received verifying an adequately low level of 
5 contamination in the equipment blank. 

6 Equipment blanks for coring tools shall be collected from liners that are cleaned separately from 
1 the coring tools. These equipment blanks shall be collected at a frequency of one per equipment 
8 cleaning batch. The equipment blanks shall be collected by randomly selecting a liner from the 
9 equipment cleaning batch , pouring clean water (e.g., deionized water or HPLC water) across its 

10 internal surface, collecting the water in a clean sample container, and analyzing the water for 
11 the analytes listed in Tables C3-4, C3-6, and the PRDLs in Table C3-8 of Permit Attachment 
12 C3. The results of the equipment blank analysis will be considered acceptable if the results 
13 indicate no analyte at a concentration greater than three times the MDLs listed in Tables C3-4, 
14 C3-6, or C3-8 of Permit Attachment C3. If analytes are detected at concentrations greater than 
15 three times the MDLs (or PRDLs for metals), then the associated equipment cleaning batch of 
16 liners shall be cleaned again and another equipment blank collected . Equipment from an 
17 equipment cleaning batch may not be used until analytical results have been received verifying 
18 an adequately low level of contamination in the equipment blank. 

19 Sampling equipment (e.g., bowls, spoons, chisel, VOC sub-sampler) shall also be cleaned. 
20 Equipment blanks shall be collected for the sampling equipment at a frequency of one per 

equipment cleaning batch. After the sampling equipment has been cleaned, one item from the 
equipment cleaning batch is randomly selected, water (e.g., deionized water, HPLC water) is 
passed over its surface, collected in a clean container, and analyzed for the analytes listed in 

24 Tables C3-4, C3-6, and C3-8 of Permit Attachment C3. The results of the equipment blank will 
2s be considered acceptable if the results indicate no analyte present at a concentration greater 
26 than three times the MDLs listed in Tables C3-4 and C3-6 and in the PRDLs in C3-8 of Permit 
21 Attachment C3. If analytes are detected at concentrations greater than three times the MDLs (or 
28 PRDLs for metals) , then the associated equipment cleaning batch of sampling equipment shall 
29 be cleaned again and another equipment blank collected. Equipment from an equipment 
30 cleaning batch may not be used until analytical results have been received verifying an 
31 adequately low level of contamination in the equipment blank. The above equipment blanks may 
32 be performed on a purchased batch basis for sampling equipment purchased sterile and sealed 
33 in protective packaging. Equipment blanks need not be performed for equipment purchased in 
34 sealed protective packaging accompanied by a certificate certifying cleanliness. 

35 The results of equipment blanks shall be traceable to the items in the equipment cleaning batch 
36 that the equipment blank represents. All sampling items should be identified, and the associated 
37 equipment cleaning batch should be documented. The method of documenting the connection 
38 between equipment and equipment cleaning batches shall be documented. Equipment blank 
39 results for the coring tools, liners, and sampling equipment shall be reviewed prior to use. A 
40 sufficient quantity of these items should be maintained in storage to prevent disruption of 
41 sampling operations. 

42 The Permittees may .require a site to use certified clean disposable sampling equipment and 
43 discard liners and sampling tools after one use. In this instance, cleaning and equipment blank 
44 collection is not required. 
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C1-2b(3) Coring Tool and Sampling Equipment Cleaning 

Coring tools and sampling equipment shall be cleaned in accordance with the following 
3 requirements : 

4 • All surfaces of coring tools and sampling equipment that will come into contact with the 
5 samples shall be clean prior to use. All sampling equipment shall be cleaned in the 
6 same manner. Immediately following cleaning, coring tools and sampling equipment 
7 shall be assembled and sealed inside clean protective wrapping. 

8 • Each reusable sampling or coring tool shall have a unique identification number. Each 
9 number shall be referenced to the waste container on which it was used. This 

10 information shall be recorded in tli'e field records. One sampling or coring tool from 
11 each equipment cleaning batch shall be tested for cleanliness in accordance with the 
12 requirements specified above. The identification number of the sampling or coring tool 
13 from which the equipment blank was collected shall be recorded in the field records . 
14 The results of the equipment blank analysis for the equipment cleaning batch in which 
15 each sampling or coring tool was cleaned shall be submitted to the sampl ing facility 
16 with the identification numbers of all sampling or coring tools in the equipment cleaning 
17 batch. If analytes are detected at concentrations greater than three times the MDLs (or 
18 PRDLs for metals), then the associated equipment cleaning batch of sampling 
19 equipment shall be cleaned again and another equipment blank collected. Equipment 
20 from an equipment cleaning batch may not be used until analytical results have been 
21 received verifying an adequately low level of contamination in the equipment blank. 

22 • Sample containers shall be cleaned in accordance with SW-846 (EPA 1996). 

23 C1-2c Equipment Testing, Inspection and Maintenance 

24 Prior to initiation of sampling or coring activities, sampling and coring tools shall be tested in 
25 accordance with manufacturer specifications to ensure operation within the manufacturer's 
26 tolerance limits. Other specifications specific to the sampling operations (e.g. , operation of 
27 containment structure and safety systems) should also be tested and verified as operating 
2s properly prior to initiating coring activities. Coring tools shall be assembled, including liners, and 
29 tested. Air-lock mechanisms and rotation mechanisms shall be inspected for free movement of 
30 critical parts. Sampling and coring tools found to be malfunctioning shall be repaired or replaced 
31 prior to use. 

32 Coring tools and sample collection equipment shall be maintained in accordance with 
33 manufacturer's specifications. Clean sampling and coring tools and sampling equipment shall 
34 be sealed inside clean protective wrapping and maintained in a clean storage area prior to use. 
35 Sampling equipment shall be properly maintained to avoid contamination. A sufficient supply of 
36 spare parts should be maintained to prevent delays in sampling activities due to equipment 
37 down time. Records of equipment maintenance and repair shall be maintained in the field 
38 records in accordance with site SOPs. 

39 Inspection of sampling equipment and work areas shall include the following: 

40 • Sample collection equipment in the immediate area of sample collection shall be 
41 inspected daily for cleanliness. Visible contamination on any equipment (e.g. , waste on 
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floor of sampling area, hydraulic fluid from hoses) that has the potential to contaminate 
a waste core or waste sample shall be thoroughly cleaned upon its discovery. 

3 • The waste coring and sampling work areas shall be maintained in clean condition to 
4 minimize the potential for cross contamination between waste (including cores) and 
5 samples. 

6 • Expendable equipment (e.g., plastic sheeting, plastic gloves) shall be visually 
7 inspected for cleanliness prior to use and properly discarded after each sample. 

8 • Prior to removal of the protective wrapping from a coring tool designated for use, the 
g condition of the protective wrapping shall be visually assessed. Coring tools with torn 

10 protective wrapping should be returned for cleaning. Coring tools visibly contaminated 
11 after the protective wrapping has been removed shall not be used and shall be 
12 returned for cleaning or properly discarded. 

13 • Sampling equipment shall be visually inspected prior to use. All sampling equipment 
14 that comes into contact with waste samples shal l be stored in protective wrapping until 
15 use. Prior to removal of the protective wrapping from sampling equipment, the 
16 condition of the protective wrapping shall be visually assessed. Sampling equipment 
11 with torn protective wrapping should be discarded or returned for cleaning. Sampling 
18 equipment visibly contaminated after the protective wrapping has been removed shall 

9 not be used and shall be returned for cleaning or properly discarded. 

o • Cleaned sampling and coring equipment will be physically segregated from all 
21 equipment that has been used for a sampling event and has not been decontaminated. 

22 C1-2d Equipment Calibration and Frequency 

23 The scale used for weighing sub-samples shall be calibrated as necessary to maintain its 
24 operation within manufacturer's specification, and after repairs and routine maintenance. 
25 Weights used for calibration shall be traceable to a nationally recognized standard. Calibration 
26 records shall be maintained in the field records. 

21 C1-3 Radiography 

28 Radiography has been developed by the Permittees specifically to aid in the examination and 
29 identification of containerized waste. The Permittees shall require that sites describe all 
30 activities requi red to achieve the radiography objectives in site QAPjPs and SOPs. These SOPs 
31 should include instructions specific to the radiography system(s) used at the site. For example, 
32 to detect liquids, some systems require the container to be rotated back and forth while other 
33 systems require the container to be tilted. 

34 A radiography system (e.g., real tirne radiography, digital radiography/computed tomography) 
35 normally consists of an X-ray-producing device, an imaging system, an enclosure for radiation 
36 protection, a waste container handling system, an audio/video recording system, and an 
37 operator control and data acquisition station. Although these six components are requ ired , it is 
38 expected there will be some variation within a given component between sites. The radiography 
39 system shall have controls or an equivalent process which allow the operator to control image 
40 quality. On some radiography systems, it should be possible to vary the voltage, typically 
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1 between 150 to 400 kilovolts (kV), to provide an optimum degree of penetration through the 
2 waste. For example, high-density material should be examined with the X-ray device set on the 
3 maximum voltage. This ensures maximum penetration through the waste container. Low-density 
4 material should be examined at lower voltage settings to improve contrast and image definition. 
s The imaging system typically utilizes either a fluorescent screen and a low-light television 
6 camera or x-ray detectors to generate the image. 

1 To perform radiography , the waste container is scanned while the operator views the television 
8 screen. A video and audio recording is made of the waste container scan and is maintained as a 
9 non-permanent record . A radiography data form is also used to document the Waste Matrix 

10 Code to ensure that the waste container contains no ignitable, corrosive, or reactive waste by 
11 documenting the absence of liquids in excess of TSDF-WAC limits or compressed gases, and 
12 verify that the physical form of the waste is consistent with the waste stream description 
13 documented in the AK Summary. Containers whose contents prevent full examination of the 
14 remaining contents shall be subject to visual examination unless the site certifies that visual 
15 examination would provide no additional relevant information for that container based on the 
16 acceptable knowledge information for the waste stream. Such certification shall be documented 
11 in the generator/storage site's record. 

1a For containers which contain classified shapes and undergo radiography, the radiography video 
19 and audio recording will be considered classified. The radiography data forms will not contain 
20 classified information. 

21 The radiography system involves qualitative and semiquantitative evaluations of visual displays. 
22 Operator training and experience are the most important considerations for ensuring quality 
23 controls in regard to the operation of the radiography system and for interpretation and 
24 disposition of radiography results . Only trained personnel shall be allowed to operate 
25 radiography equipment. 

26 Standardized training requirements for radiography operators shall be based upon existing 
21 industry standard training requirements. 

28 The Permittees shall require each site to develop a training program that provides radiography 
29 operators with both formal and on-the-job (OJT) training. Radiography operators shall be 
30 instructed in the specific waste generating practices, typical packaging configurations, and 
31 associated waste material parameters expected to be found in each Waste Matrix Code at the 
32 site. The OJT and apprenticeship shall be conducted by an experienced , qualified radiography 
33 operator prior to qualification of the training candidate. The training programs will be site-specific 
34 due to differences in equipment, waste configurations, and the level of waste characterization 
35 efforts. For example, certain sites use digital radiography equipment, which is more sensitive 
36 than real-time radiography equipment. In addition, the particular physical forms and packaging 
37 configurations at each site will vary; therefore, radiography operators shall be trained on the 
38 types of waste that are generated, stored, and/or characterized at that particular site. 

39 Although the Permittees shall require each site to develop its own training program, all of the 
40 radiography QC requirements specified in this WAP shall be incorporated into the training 
41 programs and radiography operations. In this way data quality and comparability will not be 
42 affected. 
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1 Radiography training programs will be the subject of the Audit and Surveillance Program (Permit 
2 Attachment C6). 

3 One or more training containers with items (including prohibited items) common to the waste 
4 streams to be characterized and internal containers of various sizes shall be scanned 
5 semiannually by each operator. The audio and video media shall then be reviewed by a 
6 supervisor to ensure that operators' interpretations remain consistent and accurate. Imaging 
7 system characteristics shall be verified on a routine basis. 

a Independent replicate scans and replicate observations of the video output of the radiography 
g process shall be performed under uniform conditions and procedures. Independent replicate 

10 scans shall be performed on one waste container per day or once per testing batch, whichever 
11 is less frequent, by a qualified radiography operator that was not involved in the original scan of 
12 the waste container. Independent observations of one scan (not the replicate scan) shall also be 
13 made once per day or once per testing batch, whichever is less frequent, by a qualified 
14 radiography operator that was not involved in the original scan of the waste container A testing 
15 batch is a suite of waste containers undergoing radiography using the same testing equipment. 
1s A testing batch can be up to 20 waste containers without regard to waste matrix. 

11 Oversight functions include periodic audio/video media reviews of accepted waste containers 
18 and shall be performed by qualified radiography operators that were not involved in the original 
19 scans of the waste containers . The results of this independent verification shall be available to 
20 the radiography operators who performed the original scans. The Permittees shall require the 

site project manager to be responsible for monitoring the quality of the radiography data and 
calling for corrective action, when necessary. 

23 C 1-4 Visual Examination 

24 The waste container contents may be verified directly by visual examination (VE) of the waste 
25 container contents. Visual examination may be performed by physically examining the contents 
26 of waste containers to verify the Waste Matrix Code and to verify that the container is properly 
21 included in the appropriate waste stream. Visual examination shall be conducted on a waste 
28 container to identify and describe all waste items, packaging materials, and waste material 
29 parameters in the waste container. Visual examination activities shall be documented on 
30 video/audio media, or by using a second operator to provide additional verification by reviewing 
31 the contents of the waste container to ensure correct reporting . When VE is performed using a 
32 second operator, each operator performing the VE shall observe for themselves the waste being 
33 placed in the waste container or the contents within the examined waste container when waste 
34 is not removed. The results of all VE shall be documented on VE data forms., vv.~ic:;h _a_r_e u_SE?d t() 
35 document the Waste Matrix Code, ensure that the waste container contains no ignitable, 
36 corrosive, or reactive waste by documenting the absence of liquids in excess of TSDF-WAC 
37 limits or compressed gases, and verify that the physical form of the waste is consistent with the 
38 waste stream description documented in the AK Summary. 

39 Visual examination recorded on video/audio media shall meet the following min imum 
40 requirements: 

41 • The video/audio media shall record the waste packaging event for the container such 
42 that all waste items placed into the container are recorded in sufficient detail and shall 
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contain an inventory of waste items in sufficient detail that another trained VE operator 
can identify the associated waste material parameters. 

The video/audio media shall capture the waste container identification number. 

4 • The personnel loading the waste container shall be identified on the video/audio media 
5 or on packaging records traceable to the loading of the waste conta iner 

s • The date of loading of the waste container will be recorded on the video/audio media 
7 or on packaging records traceable to the loading of the waste container. 

8 Visual examination performed using two generator site personnel shall meet the following 
s minimum requirements : · 

10 • At least two generator site personnel who witnessed the packaging of the waste shall 
11 approve the data forms or packaging records attesting to the contents of the waste 
12 container. 

13 

14 

15 

The data forms or packaging records shall contain an inventory of waste items in 
sufficient detail that another trained VE operator can identify the associated waste 
material parameters. 

16 • The waste container identification number shall be recorded on the data forms or 
11 packaging records. 

18 Visual examination video/audio media of containers which contain classified shapes shall be 
19 considered classified information. Visual examination data forms or packaging records will not 
20 contain classified information. 

21 Waste container packaging records may be used to meet the VE data quality objectives (DQOs) 
22 (Permit Attachment C, Section C-4a(1 )). These records must meet the minimum requirements 
23 listed above for either VE recorded on video/audio media or VE performed by two 
24 generator/storage site personnel , and shall be reviewed by operators trained and qualified to the 
2s requirements listed below. The operators will prepare data forms based on the visual 
26 examination records . Visual examination batch data reports will be prepared , reviewed , and 
21 approved as described in Permit Attachment C, Section C-4, and Permit Attachment C3. 

28 Standardized training for VE shall be developed. Visual examination operators shall be 
29 instructed in the specific waste generating processes, typical packaging configurations, and 
3o waste material parameters expected to be found in each Waste Matrix Code at the site. The 
31 training shall be site specific to include the various waste configurations generated/stored at the 
32 site. For example, the particular physical forms and packaging configurations at each site will 
33 vary so operators shall be trained to examine the types of waste that are generated, stored, 
34 and/or characterized at that particular site. Training will include the following regardless of 
35 Summary Category Group: 

36 • Identifying and describing the contents of a waste container by examining all items in 
37 waste containers of previously packaged waste 

38 • Identifying when VE cannot be used to meet the DQOs 
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2 Each VE facility shal l designate a VE expert. The VE expert shall be familiar with the waste 
3 generating processes that have taken place at that site and also be familiar with all of the types 
4 of waste being characterized at that site. The VE expert shall be responsible for the overall 
5 direction and implementation of the VE at that facility. The Permittees shall require site QAPjPs 
6 to specify the selection, qualification, and training requirements of the VE expert. 

7 C1-5 Custody of Samples 

a Chain-of-Custody on field samples (including field QC samples) will be initiated immediately 
9 after sample collection or preparation. Sample custody will be maintained by ensuring that 

10 samples are custody sealed during shipment to the laboratory. After samples are accepted by 
11 the analytical laboratory, custody is maintained by assuring the samples are in the possession 
12 of an authorized individual, in that individual 's view, in a sealed or locked container control led by 
13 that individual, or in a secure controlled access location. Sample custody will be maintained until 
14 the sample is released by the site project manager or until the sample is expended. The 
15 Permittees shall require that site QAPjPs or site-specific procedures include a copy of the 
16 sample chain-of-custody form and instructions for completing sample chain-of-custody forms in 
11 a legally defensible manner This form will include provisions for each of the following: 

18 • Signature of individual initiating custody control, along with the date and time. 

• Documentation of sample numbers for each sample under custody. Sample numbers 
will be referenced to a specific sampling event description that will identify the 

21 sampler(s) through signature, the date and time of sample collection, type/number 
22 containers for each sample, sample matrix, preservatives (if applicable), requested 
23 methods of analysis, place/address of sample col lection and the waste container 
24 number 

25 • For off-site shipping, method of shipping transfer, responsible shipping organization or 
26 corporation, and associated air bill or lading number 

21 • Signatures of custodians relinquishing and receiving custody, along with date and time 
28 of the transfer 

29 • Description of final sample container disposition, along with signature of individual 
30 removing sample container from custody. 

31 • Comment section. 

32 • Documentation of discrepancies, breakage or tampering . 

33 All samples and sampling equipment will be identified with unique identification numbers. 
34 Sampling Coring tools and equipment will be identified with unique equipment numbers to 
35 ensure that al l sampling equipment, coring tools , and sampling canisters are traceable to 
36 equipment cleaning batches. 
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1 All samples will be uniquely identified to ensure the integrity of the sample and can be used to 
2 identify the generator/storage site and date of collection. Sample tags or labels will be affixed to 
3 all samples and will identify at a minimum: 

4 • Sample ID number 
5 • Sampler initials and organization 
6 • Ambient temperature and pressure (for gas samples only) 
7 • Sample description 
a • Requested analyses 
9 • Data and time of collection 

10 • QC designation (if applicable) 

11 C1-6 Sample Packing and Shipping 

12 In the event that the analytical facilities are not at the generator/storage site, the samples shall 
13 be packaged and shipped to an off-site laboratory. Sample containers shall be packed to 
14 prevent any damage to the sampling container and maintain the preservation temperature, if 
15 necessary. Department of Transportation (DOT) regulations shall be adhered to for shipment of 
16 the package. 

17 When preparing SUMMA® or equivalent canisters for shipment, special care shall be taken with 
18 the pressure gauge and the associated connections. Metal boxes which have separate 
19 compartments, or cardboard boxes with foam inserts are standard shipping containers. The 
20 chosen shipping container shall meet selected DOT regulations. If temperatures shall be 
21 maintained, an adequate number of cold packs necessary to maintain the preservation 
22 temperature shall be added to the package. 

23 Glass jars are wrapped in bubble wrap or another type of protection. The wrapped jar should be 
24 placed in a plastic bag inside of the shipping container, so that if the jar breaks, the inside of the 
25 shipping container and the other samples will not be contaminated. The plastic bag will enable 
26 the receiving analytical lab to prevent contamination of their shipping and receiving area. Plastic 
21 jars do not present a problem for shipping purposes. All shipping containers will contain 
28 appropriate blank samples to detect any VOC cross-contamination. A DOT approved cooler, or 
29 similar package may be used as the shipping container. If temperatures must be maintained, an 
30 adequate number of cold packs necessary to maintain the preservation temperature shall be 
31 added to the package. If fill material is needed, compatibility between the samples and the fill 
32 should be evaluated prior to use. 

33 All sample containers should be affixed with signed tamper-proof seals or devices so that it is 
34 apparent if the sample integrity has been compromised and that the identity of the seal or 
35 device is traceable to the individual who affixed the seal. A seal should also be placed on the 
36 outside of the shipping container for the same reason. Sample custody documentation shall be 
37 placed inside the sealed or locked shipping container, with the current custodian signing to 
38 release custody. Transfer of custody is completed when the receiving custodian opens the 
39 shipping container and signs the custody documentation. The shipping documentation will serve 
40 to track the physical transfer of samples between the two custodians. 

41 A Uniform Hazardous Waste Manifest is not required , since samples are exempted from the 
42 definition of hazardous waste under RCRA. All other shipping documentation specified in the 
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site specific SOP for sample shipment (i.e., bill of lading , site-specific shipping documentation) 
2 is required . 

3 C1-7 List of References 

4 Bechtel BWXT Idaho, LLC (BWXT), 2000, Determination of Drum Age Criteria and Prediction 
s Factors Based on Packaging Configurations, INEEUEXT-2000-01207, October 2000, Liekhus, 
a K.J., S.M. Djordjevic, M. Devarakonda, and M.J. Connolly, Idaho National Engineering and 
7 Environmental Laboratory, Idaho Falls, Idaho. 

s Lockheed Idaho Technologies Company, 1995, Position for Determining Gas Phase Volatile 
g Organic Compound Concentrations fn TransuranicWaste Containers, INEL-95/0109/Revision 1, 

10 M.J. Connolly , et. al. 

11 U.S. Environmental Protection Agency (EPA) , 1999, Compendium of Methods for Determination 
12 of Toxic Organic Compounds in Ambient Air (EPA/625/R-96/10b, January 1999). 

13 U.S. Environmental Protection Agency (EPA), 1996. Test Methods for Evaluating Solid Waste; 
14 "Laboratory Manual Physical/Chemical Methods, SW-846, 3rd ed., U.S. EPA, OSW and ER, 
1s Washington D.C. 
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Table C1-1 
Gas Sample Requirements 

Minimum Drum 
Headspace Sample 

Parameter Container a Volume • 

VOCs SUMMA"' Canister 250 ml 

Alternately, canisters that meet QAOs may be used. 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 1, 2012 

Holding Temperatures 

0-40 oc 

Alternatively , if available headspace is limited, a single 100 ml sample may be collected for determination of 
VOCs. 

PERMIT ATTACHMENT C1 
Page C1-31 of 50 

~.e. .. .» -.~;;:z >1:~1 ~ ... ~ 
"n::.j.':J.r. -=~; ,._f"".£~7 



3 

Waste Isolation Pilot J?lant 
Hazardous Waste Permit 
November 1, 2012 

Table C1-2 
Summary of Drum Field QC Heads pace Sample Frequencies 

QC Samples Manifold Direct Canister On-Line Systems 

Field blanks a 1 per sampling batch • 1 per sampling batch d 1 per on-line batch 1 

Equipment blanks " 1 per sampling batch d once e 1 per on-line batch 1 

Field reference standards ' 1 per sampling batch d once • 1 per on-line batch 1 

Field duplicates 1 per sampling batch d 1 per sampling batch d 1 per on-line batch 1 

Analysis of field blanks for VOCs (Table C3-2 of Attachment C3), only, is required. For on-line integrated 
sampling/analysis systems, if field blank results meet the acceptance cri terion, a separate on-line blank is not 
required. 

One equipment blank or on-line sample shall be collected, analyzed for VOCs (Table C3-2), and 
demonstrated clean prior to fi rst use of the headspace gas sampling equipment with each of the sampling 
heads, then at the specified frequency, for VOCs only thereafter. Daily, prior to work, the sampling manifold, if 
in use, shall be verified clean using an OVA. 

One field reference standard or on-line control sample sha ll be collected, analyzed, and demonstrated to meet 
the QAOs specified in Permit Attachment C3 prior to first use, then at the specified frequency thereafter. 

A sampling batch is a suite of samples collected consecutively using the same sampling equipment within a 
specific time period. A sampling batch can be up to 20 samples (excluding field QC samples), all of which 
shall be collected within 14 days of the first sample in the batch. 

One equipment blank and field reference standard shall be collected after equipment purchase, cleaning, and 
assembly. 

An on-line batch is the number of samples collected within a 12-hour period using the same on-line integrated 
sampling/analysis system. The analytical batch requirements are specified by the analytical method being 
used in the on-line system. 
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Summary of Sampling Quality Control Sample Acceptance Criteria 

QC Sample Acceptance Crit eria Corrective Action a 

Field blanks VOC amounts ,; 3 x MOLs in Nonconformance if any VOC 

Table C3-2 for GC/MS and GC/FID; 
amount> 3 x MDLs in Table C3-2 
for GC/MS and GC/FID; 

< PRQLs in Table C3-2 for FTIRS 
~ PRQLs in Table C3-2 for.FTIRS 

Equipment blanks VOC amounts ,; 3 x MOLs in Nonconformance if any analy1e 

Table C3-2 of for GC/MS and 
amount> 3 x MDLs in Table C3-2 

GC/FID; 
for GC/MS and GC/FID; 

< PRQLs in Table C3-2 for FTIRS 
~ PRQls in Table C3-2 for FTIRS 

Field reference standards or on-line 70 -130 'loR Nonconformance if 'loR < 70 or > 
control sample 130 

Field duplicates or on-line duplicate RPD ,; 25 Nonconformance if RPD > 25 

Corrective action is only required if the final reported QC sample results do not meet the acceptance criteria. 

MDL Method detection limit 

'loR Percent recovery 

RPD Relative percent difference 

PERMIT ATTAC HMENT C1 
Page C 1-33 of 50 

"Z";w-., ,~;~~· 
,~~· .... -.~~"'~ 



3 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 
November 1, 2012 

Table C1-4 
Sample Handling Requirements for Homogeneous Solids and Soil/Gravel 

Suggested Required Suggested Maximum Holding 
Parameter Quantity • Preservative Container Time • 

VOCs 15 grams Cool to 4°C Glass Vial c 14 Days Prep/ 40 
Days Analyze d 

SVOCs 50 grams Cool to 4°C Glass Jar • 14 Days Prep/ 40 
Days Analyzed 

Metals 10 grams Cool to 4°C Plastic Jar' 180 Days" 

Quantity may be increased or decreased according to the requirements of the analytica l laboratory, as long as 
the QAOs are met. 

Holding time begins at sample collection (holding times are consistent with SW-846 requirements) . 

40-ml VOA vial or other appropriate containers shall have an airtight cap. 

40-day holding time allowable only for methanol extract- 14-day holding time for non-extracted VOCs. 

Appropriate containers should be used and should have Teflone lined caps. 

Polyethylene or polypropylene preferred, glass jar is allowable. 

Holding time for mercury analysis is 28 days. 

Note: Preservation requirements in the most recent version of SW-846 may be used if appropriate. 
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Table C1-5 
Headspace Gas Drum Age Criteria Sampling Scenarios 

Description 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 1, 2012 

Unvented 55-gallon drums without rigid poly liners are sampled through the drum lid at the time 
of venting. 

Unvented 55-gallon drums with unvented rigid poly liners are sampled through the rigid poly liner 
at the time of venting or prior to venting. 

Vented 55-gallon drums with unvented rigid poly liners are sampled through the rigid poly liner at 
the time of venting or prior to venting. 

Unvented 55-gallon drums with vented rigid poly liners are sampled through the drum lid at the 
time of venting. 

55-gallon drums that have met the criteria for Scenario 1 and then are vented, but not sampled at the 
time of venting. • 

Containers (i.e., 55-gallon drums, 85-gallon drums, 100-gallon drums, SW8s, TOOPs, SL82s and pipe 
components) that are initially packaged in a vented condition and sampled in the container headspace 
and containers that are not sampled under Scenario 1 or 2. 

Containers that have not met the Scenario 1 DAC at the time of venting must be categorized under Scenario 3. 
This requires the additional information required of each container in Scenario 3 (i.e., determination of packaging 
configuration), and such containers can only be sampled after meeting the appropriate Scenario 3 DAC. 
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Table C1-6 
Scenario 1 Drum Age Criteria (in days) Matrix 

Summary Category Group DAC (Days) 

ssooo 53 

Note: Containers that are sampled using the Scenario 1 DAC do not require information on the packaging 
configuration because the Scenario 1 DAC are based on a bounding packaging configuration. In addition, information 
on the rig id liner vent hole presence and diameter do not apply to containers that are sampled using the Scenario 1 
DAC because they are unvented prior to sampling. 
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Table C1-7 
Scenario 2 Drum Age Criteria (in days) Matrix 

Filter H2 Qif!u_siltity ' 

1 9 X 10' 

3 7 < w .; 
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4 

The documented filter H2 diffusivity must be greater than or equal to the listed value to use the DAC for the 
listed filter H2 diffusivity (e.g., a container with a filter H2 diffusivity of 4.2 x 1 o·6 must use a DAC for a filter with 
a 3. 7 x 1 o·6 filter H2 diffusivity). If a filter H2 diffusivity for a container is undocumented or unknown or is less 
than 1. 9 x 1 o·6 filter H2 diffusivity, a filter of known H2 diffusivity that is greater than or equal to 1. 9 x 10-6 filter 
H2 diffusivity must be installed prior to initiation of the relevant DAC period. 

The documented rigid liner vent hole diameter must be greater than or equal to the listed value to use the 
DAC for the listed rigid liner vent hole diameter (e.g., a container with a rigid liner vent hole of 0.5 in. must use 
a DAC for a rigid liner vent hole of 0.375 in.). If the rigid liner vent hole diameter for a container is 
undocumented during packaging (Attachment C, Section C-3d(1)), repackaging (Attachment C, Section C-
3d(1)), and/or venting (Section C1-1a(4][ii]), that container must use a DAC for a rigid liner vent hole diameter 
of 0.30 in. 

Note: Containers that are sampled using the Scenario 2 DAC do not require information on the packaging 
configuration because the Scenario 2 DAC are based on a bounding packaging configuration. 
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Table C1-8 
Scenario 3 Packaging Configuration Groups 

PackaginC! ConfiC!uration Group Covered 55000 Packaging Configuration Groups 

Packaging Configuration Group 1, 55-gal drums ' . No layers of confinement, filtered inner lid 0 . No inner bags, no liner bags (bounding case) 

Packaging Configuration Group 2, 55-gal drums ' . 1 inner bag . 1 filtered inner bag . 1 liner bag . 1 filtered liner bag . 1 inner bag, 1 liner bag . 1 filtered inner bag, 1 filtered liner bag . 2innerbags . 2 filtered inner bags . 2 inner bags, 1 liner bag . 2 filtered inner bags, 1 filtered liner bag . 3 inner bags . 3 filtered inner bags . 3 filtered inner bags, 1 filtered liner bag . 3 inner bags, 1 liner baq (boundinq case) 

Packaging Configur~tion Group 3, 55-gal drums and . 2 liner bags 
shielded containers . 2 filtered liner bags . 1 inner bag, 2 liner bags . 1 filtered inner bag, 2 filtered liner bags . 2 inner bags, 2 liner bags . 2 filtered inner bags, 2 filtered liner bags . 3 filtered inner bags, 2 filtered liner bags . 4innerbags . 3 inner bags, 2 liner bags . 4 inner bags, 2 liner bags (bounding case) 

Packaging Configuration Group 4, pipe components . No layers of confinement inside a pipe component . 1 filtered inner bag, 1 filtered metal can inside a 
pipe component . 2 inner bags inside a pipe component . 2 filtered inner bags inside a p1pe component . 2 filtered inner bags, 1 filtered metal can inside a 
pipe component . 2 inner bags, 1 filtered metal can inside a pipe 
component (boundinq case) 

Packaging Configuration Group 5, Standard Waste Box, . No layers of confinement 
Ten-Drum Overpack, or Standard Large Box 2' . 1 SWB liner baq (bounding case) 

Packaging Configuration Group 6, Standard Waste Box, . any combination of inner and/or liner bags that is 
Ten-Drum Overpack. or Standard Large Box 2 a less than or equal to 6 . 5 inner bags, 1 SWB liner bag (bounding case) 
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Packaqing Configuration Group Covered S5000 Packaging Configuration Groups 

Packag1ng Configuration Group 7, 85-gal. drums and . No inner bags, no liner bags, no rigid liner, filtered 
1 00-gal. drums a mner lid (bounding case) b . No inner bags, no liner bags, no ngid liner 

Packaging Configuration Group 8, 85-gal. drums and . 4 inner bags and 2 liner bags, no rigid liner, filtered 
1 00-gal. drums a 1nner lid (bounding case) b 

If a specific Packag1ng Configuration Groups cannot be determined based on the data collected during 
packaging and/or repackaging, a conservative default Packaging Configuration Group of 3 for 55-gallon drums 
and shielded containers, 6 for SWBs, TOOPs, and SLB2s, and 8 for 85-ga/lon and 1 DO-gallon drums must be 
assigned provided the drums do not contain pipe component packaging. If pipe components are present as 
packaging 1n the drums, the pipe components must be sampled following the requirements for Packaging 
Configuration Group 4. 

A "filtered inner lid" is the inner lid on a double lid drum that contains a filter. 

Oefimtions·. 

Liner Bags: One or more optional plastic bags that are used to control radiological contamination. Liner bags for 
drums have a thickness of approximately 11 mils Liner bags are typically similar in size to the container. SWB liner 
bags have a thickness of approximately 14 mils. TOOPs and SLB2s use SWB liner bags. 

Inner Bags: One or more optional plastic bags that are used to control radiological contamination. Inner bags have 
a thickness of approximately 5 mils and are typically smaller than liner bags. 
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Table C1-9 
Scenario 3 Drum Age Criteria (In Days) Matrix for 55000 Waste by Packaging Configuration Group 
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Packaging Configuration Group 2 

Rigid Liner Vent Hole Diameter" 
; 
i 

0.3-inch I 0.375-inch I 0.75-inch [ 1-inch I No 
Diameter Diameter Diameter I Diameter I Liner 

Hole ! Hole Hole I Hole ' Lid .. 
175 138 75 60 30 

152 126 73 59 30 

58 57 52 47 28 

Packaging Configur<)tion GrOUf>3 

1- o.3-inch Rirl i::~i~~fn~~,nt/ H~:;:.;~~terr" 1-inch. 
Diameter Diameter 

1 

Diameter Diameter 
Hole Hole 1 Hole Hole 

No 
Liner 
Lid 

I 
199 161 96 80 46 

175 148 93 79 46 

72 72 67 62 42 

Packaging Configuration Group 4 

Headspace Sample Taken Inside Pipe Component 
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Packaging Configuration Group 6 
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_ Hea~space Sample Taken lns_ide SWBlTDOP/SL§_2 

56 

56 

56 
--------------------------------------------------------~ 

Packaging Configuration Group 7 d I 
_Inner Licj Filter VentMinirnU1!1 H,l)_iffusivity (rnol/slr!lolfraction) ' 

7.4 X 1Q-ij 1.85 X 10·\ 9.25 X 10' 5
" [ 

13 7 2 --=i 
_j _________ ,o ________ ~--------6--------~--------2 __ _ 

6 4 2 

--~ 
Inner Lid Filter Vent Minimun1H, Diffusivity (m_olls/rnol fraction) J\, 

7.4 X 10 ij 

21 I 
----------------------------------------------------------~ 

The documented filter H2 diffusivity must be greater than or equal to the listed value to use the OAC for the listed 
filter H2 diffusivity (e.g., a container with a filter H2 diffusivity of 4.2 x 10-6 must use a OAC for a filter with a 
3_7 x 10-6 filter H2 diffusivity)_ If a filter H2 diffusivity for a container is undocumented or unknown or is less than 
1 _g x 10-6 filter H2 d'1ffusivity, a filter of known H2 diffusivity that is greater than or equal to 1 _ 9 x 1 o-6 filter H2 
diffusivity must be installed prior to initiation of the relevant OAC period. 

The documented rigid liner vent hole diameter must be greater than or equal to the listed value to use the OAC 
for the listed rigid liner vent hole diameter (e.g., a container with a rigid liner vent hole of 0.5 in. must use a OAC 
for a rigid liner vent hole of 0_375 in,), If the rigid liner vent hole diameter for a container is undocumented during 
packaging, repackaging, and/or venting (Section C1-1a(4][ii]), that container must use a OAC for a rigid liner vent 
hole diameter of 0.30 in. 

The filter H2 diffusivity for SWBs, TOOPs, or SLB2s IS the sum of the diffusivities for all of the filters on the 
container because SWBs, TOOPs, and SLB2s have more than 1 filter 

Headspace sample taken between inner and outer drum lids_ If headspace sample is taken inside the filtered 
inner drum lid prior to placement of the outer drum lid, then a OAC value of 2 days may be used. Footnote e is 
also applicable. Packaging Configuration Group 7 OAC values apply to drums with up to two lids_ 

While a OAC value of 2 days may be determined, containers must comply with the equilibrium requirements 
specified in Section C1-1a (Le., 72 hours at 1s•c or higher)_ The equilibrium requirement for headspace gas 
sampling shall be met separately_ 
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Headspace Gas Drum Age Criteria Sampling Scenario Selection Process 
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Figure C1-2 
Headspace Sampling Manifold 
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250 milliliter stainless stt.•ef 
SUMMA" passivatod c:Jnisfor 

SUMMA® Canister Components Configuration (Not to Scale) 
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Needle 
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Figure C1-4 

Stainless steel dial 
pressure vacuum gauge 
(side view) 

250 milliliter stainless steel 
SUMMA® passivated canister 

Schematic Diagram of Direct Canister with the Poly Bag Sampling Head 
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Rotational Coring Tool (Light Weight Auger) 
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Figure C1-6 
Non-Rotational Coring Tool (Thin Walled Sampler) 
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Mon, Dec 21 2009 5 :24 jeffl 

Outlook 2010: How to change your default Contacts Address Book 

Have you ever wondered how to change the default address book in Outlook when you are using 
Exchange. If you have ever sent an email and tried to fmd your contacts using the To: button you know 
that by default the Exchange Global Address Book is the first source of contacts. What a pain. 



)utlook 2010: How to change your default Contacts Address Book- W... http://msmvps.com/blogs/jeffloucks/archive/2009/12/21/outlook-20 10. 

of6 

6. The Address Book: Global Address List windows will open 
1. Select the Tools Menu 
2. Select Options 

~earc:h: Fir. d ... 

··.ar.e 7".re 
3. 
4. The Addressing Window will open 

1. Choose Start with contact folders 
2. Select OK 

Addressing 

fihen sending e·mail, check address lists in this order: 

~tart '<'.'lth Global Address List 

~us tom 

\-"•ihen open1ng the address book, sho•,v this address list first: 

Choose automatJcally ..... 

OK 

3. 
5. Close the Address Book: Global Address List window 

From now on when you click the To: button your default address list will be the outlook contacts folder. 
If you don't remember how to do it in the future, remember you found it here. I know I will be back to 
this post the next time I have to do this 

Jeff Loucks 
Available Technology 

Available Technology 

Filed under: Outlook 2010, Change Default, Global Address Book, Contacts 

Questions? Contact Susan at Susan-at-msmvps.com. Each post's copyright held by the original author. All 
rights reserved. Blog site is an independent site not sponsored by Microsoft. 
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WASTE CHARACTERIZATION SAMPLING METHODS 

3 Introduction 

4 The Permittees will require generator/storage sites (sites) to use the following methods, as 
5 applicable, for characterization of TRU mixed waste which is managed, stored, or disposed at 
6 WIPP. These methods include requirements for headspace-gas sampling, sampling of 
7 homogeneous solids and soil/gravel, and radiography or visual examination. Additionally, this 
8 Attachment provides quality control, sample custody, and sample packing and shipping 
9 requirements. 

10 C1-1 Sampling of Debris Waste (Summary Category S5000) 

11 Headspace gas sampling and analysis shall be used to resolve the assignment of 
12 Environmental Protection Agency (EPA) hazardous waste numbers to debris waste streams. 

13 C1-1a Method Requirements 

14 The Permittees shall require all headspace-gas sampling be performed in an appropriate 
15 radiation containment area on waste containers that are in compliance with the container 
16 equilibrium requirements (i.e., 72 hours at 18° Cor higher). 

For those waste streams without an acceptable knowledge (AK) Sufficiency Determination 
18 approved by the U.S. Department of Energy (DOE), containers shall be randomly selected from 
19 waste streams designated as summary category S5000 (Debris waste) and shall be categorized 
20 under one of the sampling scenarios shown in Table C 1-5 and depicted in Figure C1-1. If the 
21 container is categorized under Scenario 1, the applicable drum age criteria (DAC) from Table 
22 C 1-6 must be met prior to headspace gas sampling. It the container is categorized under 
23 Scenario 2, the applicable Scenario 1 DAC from Table C1-6 must be met prior to venting the 
24 container and then the applicable Scenario 2 DAC from Table C1-7 must be met after venting 
25 the container. The DAC for Scenario 2 containers that contain filters or rigid liner vent holes 
26 other than those listed in Table C 1-7 shall be determined using footnotes "a" and "b" in Table 
27 C1-7. Containers that have not met the Scenario 1 DAC at the time of venting must be 
28 categorized under Scenario 3. Containers categorized under Scenario 3 must be placed into 
29 one of the Packaging Configuration Groups listed in Table C1-8. If a specific packaging 
30 configuration cannot be determined based on the data collected during packaging and/or 
31 repackaging (Attachment C, Section C-3d(1 )), a conservative default Packaging Configuration 
32 Group of 3 for 55-gallon drums and shielded containers, 6 for Standard Waste Boxes (SWBs) 
33 ten-drum overpacks (TOOPs), and standard larged box 2s (SLB2s), and 8 for 85-gallon and 
34 1 00-gallon drums must be assigned, provided the drums do not contain pipe component 
35 packaging. If a container is designated as Packaging Configuration Group 4 (i.e., a pipe 
36 component), the headspace gas sample must be taken from the pipe component headspace. 
37 Drums, TOOPs, SLB2s, or SWBs that contain compacted 55-gallon drums containing a rigid 
38 liner may not be disposed of under any packaging configuration unless headspace gas 
39 sampling was performed before compaction in accordance with this waste analysis plan (WAP). 
40 The DAC for Scenario 3 containers that contain rigid liner vent holes that are undocumented 
41 during packaging, repackaging, and/or venting (Section C1-1 a[4J[ii]) shall be determined using 
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1 the default conditions in footnote "b" in Table C1-9.The DAC for Scenario 3 containers that 
2 contain filters that are either undocumented or are other than those listed in Table C1-9 shall be 
3 determined using footnote 'a' in Table C1-9. Each of the Scenario 3 containers shall be sampled 
4 for headspace gas after waiting the DAC in Table C1-9 based on its packaging configuration 
5 (note: Packaging Configuration Groups 4, 5, 6, 7, and 8 are not summary category group 
6 dependent, and 85-gallon drum, 100-gallon drum, SWB, TDOP, and SLB2 requirements apply 
7 when the 85-gallon drum, 1 00-gallon drum, SWB, TDOP, or SLB2 is used for the direct loading 
8 of waste). 

9 C1-1a(1) General Requirements 

10 The determination of packaging configuration consists of identifying the number of confinement 
11 layers and the identification of rigid poly liners when present. Generator/storage sites shall use 
12 either the default conditions specified in Tables C1-7 through C1-9 for retrievably stored waste 
13 or the data documented during packaging, repackaging, and/or venting (Section C1-1 a[ 4](ii]) for 
14 determining the appropriate DAC for each container from which a headspace gas sample is 
15 collected. These drum age criteria are to ensure that the container contents have reached 90 
16 percent of steady state concentration within each layer of confinement (Lockheed, 1995; BWXT, 
17 2000). The following information must be reported in the headspace gas sampling documents 
18 for each container from which a headspace gas sample is collected: 

19 • sampling scenario from Table C1-5 and associated information from Tables C1-6 
20 and/or Table C1-7; 

21 • the packaging configuration from Table C 1-8 and associated information from Table 
22 C 1-9, including the diameter of the rigid liner vent hole, the number of inner bags, the 
23 number of liner bags, the presence/absence of drum liner, and the filter hydrogen 
24 diffusivity, 

25 • the permit-required equilibrium time, 

26 • the drum age, 

27 • for supercompacted waste, both 

28 - the absence of rigid liners in the compacted 55-gallon drums which have not been 
zg headspace gas sampled in accordance with this permit prior to compaction, and 

30 - the absence of layers of confinement must be documented in the WWIS if 
31 Packaging Configuration Group 7 is used. 

32 For all retrievably stored waste containers, the rigid liner vent hole diameter must be assumed 
33 to be 0.3 inches unless a different size is documented during drum venting or repackaging. For 
34 all retrievably stored waste containers, the filter hydrogen diffusivity must be assumed to be the 
35 most restrictive unless container-specific information clearly identifies a filter model and/or 
36 diffusivity characteristic that is less restrictive. For all retrievably stored waste containers that 
37 have not been repackaged, acceptable knowledge shall not be used to justify any packaging 
38 configuration less conservative than the default (i.e., Packaging Configuration Group 3 for 55-
39 gallon drums and shielded containers, 6 for SWBs TOOPs, and SLB2s, and 8 for 85-gallon and 
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1 00-gallon drums). For information reporting purposes listed above, sites may report the default 
2 packaging configuration for retrievably stored waste without further verification. 

3 All waste containers with unvented rigid containers greater than 4 liters (exclusive of rigid poly 
4 liners) shall be subject to innermost layer of containment sampling or shall be vented prior to 
5 initiating drum age and equilibrium criteria. When sampling the rigid poly liner under Scenario 1, 
6 the sampling device must form an airtight seal with the rigid poly liner to ensure that a 
7 representative sample is collected (using a sampling needle connected to the sampling head to 
8 pierce the rigid poly liner, and that allows for the collection of a representative sample, satisfies 
9 this requirement). The configuration of the containment area and remote-handling equipment at 

10 each sampling facility are expected to differ. Headspace-gas samples will be analyzed for the 
11 analytes listed in Table C3-2 of Permit Attachment C3. If additional packaging configurations are 
12 identified, an appropriate Permit Modification will be submitted to incorporate the DAC using the 
13 methodology in BWXT (2000). Consistent with footnote "a" in Table C1-8, any waste container 
14 selected for headspace gas sampling that cannot be assigned a packaging configuration 
15 specified in Table C1-8 shall be assigned a conservative default packaging configuration .. 

16 Drum age criteria apply only to 55-gallon drums, 85-gallon drums, 100-gallon drums, SWBs, 
17 TOOPs, a00-SLB2s, and shielded containers. Drum age criteria for all other container types 
18 must be established through permit modification prior to performing headspace gas sampling. 

19 The Permittees shall require site personnel to collect samples in SUMMA® or equivalent 
20 canisters using standard headspace-gas sampling methods that meet the general guidelines 

1 established by the EPA in the Compendium Method T0-14A or T0-15, Compendium of 
.2 Methods for the Determination of Toxic Organic Compounds in Ambient Air (EPA, 1999) or by 
23 using on-line integrated sampling/analysis systems. Samples will be directed to an analytical 
24 instrument instead of being collected in SUMMA® or equivalent canisters if a single-sample on-
25 line integrated sampling/analysis system is used. If a multi-sample on-line integrated 
26 sampling/analysis system is used, samples will be directed to an integrated holding area that 
27 meets the cleaning requirements of Section C 1-1 c(1). The leak proof and inert nature of the 
2s integrated holding area interior surface must be demonstrated and documented. Samples are 
29 not transported to another location when using on-line integrated sampling/analysis systems; 
30 therefore, the sample custody requirements of Section C1-4 and C1-5 do not apply. The same 
31 sampling manifold and sampling heads are used with on-line integrated sampling/analysis 
32 systems and all of the requirements associated with sampling manifolds and sampling heads 
33 must be met. However, when using an on-line integrated sampling/analysis system, the 
34 sampling batch and analytical batch quality control (QC) samples are combined as on-line batch 
35 QC samples as outlined in Section C1-1b. 

36 C1-1 a(2) Manifold Headspace Gas Sampling 

37 This headspace-gas sampling protocol employs a multipart manifold capable of collecting 
38 multiple simultaneous headspace samples for analysis and QC purposes. The manifold can be 
39 used to collect samples in SUMMA® or equivalent canisters or as part of an on-line integrated 
40 sampling/analysis system. The sampling equipment will be leak checked and cleaned prior to 
41 first use and as needed thereafter. The manifold and sample canisters will be evacuated to 
42 0.0039 inches (in.) (0.1 0 millimeters [mm]) mercury (Hg) prior to sample collection. Cleaned and 
43 evacuated sample canisters will be attached to the evacuated manifold before the manifold inlet 
44 valve is opened. The manifold inlet valve will be attached to a changeable filter connected to 
45 either a side port needle sampling head capable of forming an airtight seal (for penetrating a 
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1 filter or rigid poly liner when necessary), a drum punch sampling head capable of forming an 
2 airtight seal (capable of punching through the metal lid of a drum for sampling through the drum 
3 lid), or a sampling head with an airtight fitting for sampling through a pipe overpack container 
4 filter vent hole. Refer to Section C1-1 a(4) for descriptions of these sampling heads. 

5 The manifold shall also be equipped with a purge assembly that allows applicable QC samples 
6 to be collected through all sampling components that may affect compliance with the quality 
7 assurance objectives (QAOs). The Permittees shall require the sites to demonstrate and 
8 document the effectiveness of the sampling equipment design in meeting the QAOs. Field 
9 blanks shall be samples of room air collected in the sampling area in the immediate vicinity of 

10 the waste container to be sampled. If using SUMMA® or equivalent canisters, field blanks shall 
11 be collected directly into the canister, without the use of the manifold. 

12 The manifold, the associated sampling heads, and the headspace-gas sample volume 
13 requirements shall be designed to ensure that a representative sample is collected. The 
14 manifold internal volume must be calculated and documented in a field logbook dedicated to 
15 headspace-gas sample collection. The total volume of headspace gases collected during each 
16 sampling operation will be determined by adding the combined volume of the canisters attached 
17 to the manifold and the internal volume of the manifold. The sample volume should remain small 
18 in comparison to the volume of the waste container. When an estimate of the available 
19 headspace gas volume in the drum can be made, less than 10 percent of that volume should be 
20 withdrawn. 

21 As illustrated in Figure C1-2, the sampling manifold must consist of a sample side and a 
22 standard side. The dotted line in Figure C1-2 indicates how the sample side shall be connected 
23 to the standard side for cleaning and collecting equipment blanks and field reference standards. 
24 The sample side of the sampling manifold shall consist of the following major components: 

25 • An applicable sampling head that forms a leak-tight connection with the headspace 
26 sampling manifold. 

27 • A flexible hose that allows movement of the sampling head from the purge assembly 
2s (standard side) to the waste container. 

29 • A pressure sensor(s) that must be pneumatically connected to the manifold. This 
30 manifold pressure sensor(s) must be able to measure absolute pressure in the range 
31 from 0.002 in. (0.05 mm) Hg to 39.3 in. (1 ,000 mm) Hg. Resolution for the manifold 
32 pressure sensors must be ±0.0004 in. (0.01 mm) Hg at 0.002 in. (0.05 mm) of Hg. The 
33 manifold pressure sensor(s) must have an operating range from approximately 59°F 
34 (15°C) to 104°F (40°C}. 

35 • Available ports for attaching sample canisters. If using canister-based sampling 
36 methods, a sufficient number of ports shall be available to allow simultaneous 
37 collection of headspace-gas samples and duplicates for VOC analyses. If using an on-
38 line integrated sampling/analysis system, only one port is necessary for the collection 
39 of comparison samples. Ports not occupied with sample canisters during cleaning or 
40 headspace-gas sampling activities require a plug to prevent ambient air from entering 
41 the system. In place of using plugs, sites may choose to install valves that can be 
42 closed to prevent intrusion of ambient air into the manifold. Ports shall have VCR® 
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1 

2 

fittings for connection to the sample canister(s) to prevent degradation of the fittings on 
the canisters and manifold. 

3 • Sample canisters, as illustrated in Figure C1-3, are leak-free, stainless steel pressure 
4 vessels, with a chromium-nickel oxide (Cr-NiO) SUMMA®-passivated interior surface, 
5 bellows valve, and a pressure/vacuum gauge. Equivalent designs, such as Sileo Steel 
6 canisters, may be used so long as the leak proof and inert nature of the canister 
7 interior surface is demonstrated and documented. All sample canisters must have 
8 VCR® fittings for connection to sampling and analytical equipment. The 
9 pressure/vacuum gauge must be mounted on each manifold. The canister must be 

10 helium-leak tested to 1.5 x 1 o-7 standard cubic centimeters per second (eels), have all 
11 stainless steel construction, and be capable of tolerating temperatures to 125°C. The 
12 gauge range shall be capable of operating in the leak test range as well as the sample 
13 collection range. 

14 • A dry vacuum pump with the ability to reduce the pressure in the manifold to 0.05 mm 
15 Hg. A vacuum pump that requires oil may be used, but precautions must be taken to 
16 prevent diffusion of oil vapors back to the manifold. Precautions may include the use of 
17 a molecular sieve and a cryogenic trap in series between the headspace sampling 
18 ports and the pump. 

19 • A minimum distance, based upon the design of the manifold system, between the tip of 
20 the needle and the valve that isolates the pump from the manifold in order to minimize 

the dead volume in the manifold. 

22 • If real-time equipment blanks are not available, the manifold must be equipped with an 
23 organic vapor analyzer (OVA) that is capable of detecting all analytes listed in Table 
24 C3-2 of Permit Attachment C3. The OVA shall be capable of measuring total VOC 
25 concentrations below the lowest headspace gas PROL. Detection of 1 , 1 ,2-trichloro-
26 1 ,2,2-trifluoroethane may not be possible if a photoionization detector is used. The 
27 OVA measurement shall be verified by the collection of equipment blanks at the 
28 frequency specified in Section C1-1 to check for manifold cleanliness. 

29 The standard side must consist of the following major elements: 

30 • A cylinder of compressed zero air, helium, argon, or nitrogen gas that is hydrocarbon 
31 and carbon dioxide (C02)-free (only hydrocarbon and C02-free gases required for 
32 Fourier Transform Infrared System [FTIRS]) to clean the manifold between samples 
33 and to provide gas for the collection of equipment blanks or on-line blanks. These 
34 high-purity gases shall be certified by the manufacturer to contain less than one ppm 
35 total VOCs. The gases must be metered into the standard side of the manifold using 
36 devices that are corrosion proof and that do not allow for the introduction of manifold 
37 gas into the purge gas cylinders or generator. Alternatively, a zero air or nitrogen 
38 generator may be used, provided a sample of the zero air or nitrogen is collected and 
39 demonstrated to contain less than one ppm total VOCs. Zero air or nitrogen from a 
40 generator shall be humidified (except for use with FTIRS). 

41 • Cylinders of field-reference standard gases or on-line control sample gases. These 
42 cylinders provide gases for evaluating the accuracy of the headspace-gas sampling 
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process. Each cylinder of field-reference gas or on-line control sample gas shall have 
a flow-regulating device. The field-reference standard gases or on-line control sample 
gas shall be certified by the manufacturer to contain analytes from Table C3-2 of 
Permit Attachment C3 at known concentrations. 

5 • If using an analytical method other than FTIRS a humidifier filled with American 
6 Society for Testing and Materials (ASTM) Type I or II water, connected, and opened to 
7 the standard side of the manifold between the compressed gas cylinders and the 
a purge assembly shall be used. Dry gases flowing to the purge assembly will pick up 
g moisture from the humidifier. Moisture is added to the dry gases to condition the 

10 equipment blanks and field-reference standards and to assist with system cleaning 
11 between headspace-gas sample collection. If using FTIRS for analysis, the sample 
12 and sampling system shall be kept dry. 

13 

14 

15 

16 

NOTE: Caution should be exercised to isolate the humidifier during the evacuation of 
the system to prevent flooding the manifold. In lieu of the humidifier, the compressed 
gas cylinders (e.g., zero air and field-reference standard gas) may contain water vapor 
in the concentration range of 1,000 to 10,000 parts per million by volume (ppmv). 

17 • A purge assembly that allows the sampling head (sample side) to be connected to the 
18 standard side of the manifold. The ability to make this connection is required to 
19 transfer gases from the compressed gas cylinders to the canisters or on-line analytical 
20 instrument. This connection is also required for system cleaning. 

21 • A flow-indicating device or a pressure regulator that is connected to the purge 
22 assembly to monitor the flow rate of gases through the purge assembly. The flow rate 
23 or pressure through the purge assembly shall be monitored to assure that excess flow 
24 exists during cleaning activities and during QC sample collection. Maintaining excess 
25 flow will prevent ambient air from contaminating the QC samples and allow samples of 
26 gas from the compressed gas cylinders to be collected near ambient pressure. 

27 In addition to a manifold consisting of a sample side and a standard side, the area in which the 
28 manifold is operated shall contain sensors for measuring ambient pressure and ambient 
29 temperature, as follows: 

30 • The ambient-pressure sensor must have a sufficient measurement range for the 
31 ambient barometric pressures expected at the sampling location. It must be kept in the 
32 sampling area during sampling operations. Its resolution shall be 0.039 in. (1.0 mm) 
33 Hg or less, and calibration performed by the manufacturer shall be based on National 
34 Institute of Standards and Technology (NIST), or equivalent, standards. 

35 • The temperature sensor shall have a sufficient measurement range for the ambient 
36 temperatures expected at the sampling location. The measurement range of the 
37 temperature sensor must be from 18°C to 50°C. The temperature sensor calibration 
38 shall be traceable to NIST, or equivalent, standards. 

39 C1-1 a(3) Direct Canister Headspace Gas Sampling 

40 This headspace-gas sampling protocol employs a canister-sampling system to collect 
41 headspace-gas samples for analysis and QC purposes without the use of the manifold 
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described above. Rather than attaching sampling heads to a manifold, in this method the 
2 sampling heads are attached directly to an evacuated sample canister as shown in Figure C1-4. 

3 Canisters shall be evacuated to 0.0039 in. (0.1 0 mm) Hg prior to use and attached to a 
4 changeable filter connected to the appropriate sampling head. The sampling head(s) must be 
5 capable of either punching through the metal lid of the drums (and/or the rigid poly liner when 
6 necessary) while maintaining an airtight seal when sampling through the drum lid, penetrating a 
7 filter or the septum in the orifice of the self-tapping screw, or maintaining an airtight seal for 
8 sampling through a pipe overpack container filter vent hole to obtain the drum headspace 
9 samples. Field duplicates must be collected at the same time, in the same manner, and using 

10 the same type of sampling apparatus as used for headspace-gas sample collection. Field 
11 blanks shall be samples of room air collected in the immediate vicinity of the waste-drum 
12 sampling area prior to removal of the drum lid. Equipment blanks and field-reference standards 
13 must be collected using a purge assembly equivalent to the standard side of the manifold 
14 described above. These samples shall be collected from the needle tip through the same 
15 components (e.g., needle and filter) that the headspace-gas samples pass through. 

16 The sample canisters, associated sampling heads, and the headspace-sample volume 
17 requirements ensure that a representative sample is collected. When an estimate of the 
18 available headspace-gas volume of the waste container can be made, less than 10 percent of 
19 that volume should be withdrawn. A determination of the sampling head internal volume shall be 
20 made and documented. The total volume of headspace gases collected during each headspace 
21 gas sampling operation can be determined by adding the volume of the sample canister(s) 

attached to the sampling head to the internal volume of the sampling head. Every effort shall be 
_3 made to minimize the internal volume of sampling heads. 

24 Each sample canister used with the direct canister method shall have a pressure/vacuum gauge 
25 capable of indicating leaks and sample collection volumes. Canister gauges are intended to be 
26 gross leak-detection devices not vacuum-certification devices. If a canister pressure/vacuum 
27 gauge indicates an unexpected pressure change, determination of whether the change is a 
28 result of ambient temperature and pressure differences or a canister leak shall be made. This 
29 gauge shall be helium-leak tested to 1.5 x 1 o-7 standard eels, have all stainless steel 
30 construction, and be capable of tolerating temperatures to 125°C. 

31 The SUMMA® or equivalent sample canisters as specified in EPA's Compendium Method T0-
32 14A or T0-15 (EPA 1999) shall be used when sampling each drum. These heads shall form a 
33 leak-tight connection with the canister and allow sampling through the drum-lid filter, through the 
34 drum lid itself and/or rigid poly liner when necessary (by use of a punch or self-tapping screw), 
35 using an airtight fitting to collect the sample through the filter vent hole of a pipe overpack 
36 container, or using a hollow side port needle. Figure C1-4 illustrates the direct canister-sampling 
37 equipment. 

38 C1-1a(4) Sampling Heads 

39 A sample of the headspace gas directly under the container lid, pipe overpack filter vent hole, or 
40 rigid poly liner shall be collected. Several methods have been developed for collecting a 
41 representative sample: sampling through the filter, sampling through the drum lid by drum 
42 punching, sampling through a pipe overpack container filter vent hole, and sampling through the 
43 rigid poly liner. The chosen sampling method shall preserve the integrity of the drum to contain 

PERMIT ATTACHMENT C1 
Page C1-7 of 50 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
July 1 q, 2011 November 1, 2012 

radionuclides (e.g., replace the damaged filter, replace set screw in filter housing, seal the 
2 punched drum lid). 

3 C1-1a(4)(i) Sampling Through the Filter 

4 To sample the drum-headspace gas through the drum's filter, a side-port needle (e.g., a hollow 
s needle sealed at the tip with a small opening on its side close to the tip) shall be pressed 
6 through the filter and into the headspace beneath the drum lid. This permits the gas to be drawn 
7 into the manifold or directly into the canister(s). To assure that the sample collected is 
8 representative, all of the general method requirements, sampling apparatus requirements, and 
9 QC requirements described in this section shall be met in addition to the following requirements 

10 that are pertinent to drum headspace-gas sampling through the filter: 

11 • The lid of the drum's 90-mil rigid poly liner shall contain a hole for venting to the drum 
12 headspace. A representative sample cannot be collected from the drum headspace 
13 until the 90-mil rigid poly liner has been vented. If the DAC for Scenario 1 is met, a 
14 sample may be collected from inside the 90-mil rigid poly liner. If the sample is 
15 collected by removing the drum lid, the sampling device shall form an airtight seal with 
16 the rigid poly liner to prevent the intrusion of outside air into the sample (using a 
17 sampling needle connected to the sampling head to pierce the rigid poly liner satisfies 
18 this requirement). If headspace-gas samples are collected from the drum headspace 
19 prior to venting the 90-mil rigid poly liner, the sample is not acceptable and a 
20 nonconformance report shall be prepared, submitted, and resolved. Nonconformance 
21 procedures are outlined in Permit Attachment C3. 

22 • For sample collection, the drum's filter shall be sealed to prevent outside air from 
23 entering the drum and diluting and/or contaminating the sample. 

24 The sampling head for collecting drum headspace by penetrating the filter shall consist of a 
2s side-port needle, a filter to prevent particles from contaminating the gas sample, and an adapter 
26 to connect the side-port needle to the filter. To prevent cross contamination, the sampling head 
27 shall be cleaned or replaced after sample collection, after field-reference standard collection, 
28 and after field-blank collection. The following requirements shall also be met: 

29 • The housing of the filter shall allow insertion of the sampling needle through the filter 
30 element or a sampling port with septum that bypasses the filter element into the drum 
31 headspace. 

32 • The side-port needle shall be used to reduce the potential for plugging. 

33 • The purge assembly shall be modified for compatibility with the side-port needle. 

34 C1-1a(4)(ii) Sampling Through the Drum Lid By Drum Lid Punching 

35 Sampling through the drum lid at the time of drum punching or thereafter may be performed as 
36 an alternative to sampling through the drum's filter if an airtight seal can be maintained. To 
37 sample the drum headspace-gas through the drum lid at the time of drum punching or 
38 thereafter, the lid shall be breached using an appropriate punch. The punch shall form an 
39 airtight seal between the drum lid and the manifold or direct canister sampling equipment. To 
4o assure that the sample collected is representative, all of the general method requirements, 
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sampling apparatus requirements, and QC requirements specified in EPA's Compendium 
2 Method T0-14A or T0-15 (EPA 1999) as appropriate, shall be met in addition to the following 
3 requirements: 

4 • The seal between the drum lid and sampling head shall be designed to minimize 
5 intrusion of ambient air. 

6 • All components of the sampling system that come into contact with sample gases shall 
7 be purged with humidified zero air, nitrogen, or helium prior to sample collection. 

8 • Equipment blanks and field reference standards shall be collected through all the 
9 components of the punch that contact the headspace-gas sample. 

10 • Pressure shall be applied to the punch until the drum lid has been breached. 

11 • Provisions shall be made to relieve excessive drum pressure increases during drum-
12 punch operations; potential pressure increases may occur during sealing of the drum 
13 punch to the drum lid. 

14 • The lid of the drum's 90-mil rigid poly liner shall contain a hole for venting to the drum 
1s headspace. A representative sample cannot be collected from the drum headspace 
16 until the 90-mil rigid poly liner has been vented. If the DAC for Scenario 1 is met, a 
17 sample may be collected from inside the 90-mil rigid poly liner. If headspace-gas 

samples are collected from the drum headspace prior to venting the 90-mil rigid poly 
,9 liner, the sample is not acceptable and a nonconformance report shall be prepared, 
20 submitted, and resolved. Nonconformance procedures are outlined in Permit 
21 Attachment C3. 

22 • During sampling, the drum's filter, if present, shall be sealed to prevent outside air from 
23 entering the drum. 

24 • While sampling through the drum lid using manifold sampling, a flow-indicating device 
25 or pressure regulator to verify flow of gases shall be pneumatically connected to the 
26 drum punch and operated in the same manner as the flow-indicating device described 
27 above in Section C 1-1 a(2). 

28 • Equipment shall be used to adequately secure the drum-punch sampling system to the 
29 drum lid. 

30 • If the headspace gas sample is not taken at the time of drum punching, the presence 
31 and diameter of the rigid liner vent hole shall be documented during the punching 
32 operation for use in determining an appropriate Scenario 2 DAC. 

33 C1-1 a(4)(iii) Sampling Through a Pipe Overpack Container Filter Vent Hole 

34 Sampling through an existing filter vent hole in a pipe overpack container (POC) may be 
35 performed as an alternative to sampling through the POC's filter if an airtight seal can be 
36 maintained. To sample the container headspace-gas through a POC filter vent hole, an 
37 appropriate airtight seal shall be used. The sampling apparatus shall form an airtight seal 
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1 between the POC surface and the manifold or direct canister sampling equipment. To assure 
2 that the sample collected is representative, all of the general method, sampling apparatus, and 

QC requirements specified in EPA's Compendium Method T0-14A or T0-15 (EPA 1999) as 
4 appropriate, shall be met in addition to the following requirements: 

5 • The seal between the POC surface and sampling apparatus shall be designed to 
6 minimize intrusion of ambient air. 

7 • The filter shall be replaced as quickly as is practicable with the airtight sampling 
8 apparatus to ensure that a representative sample can be taken. Sites must provide 
g documentation demonstrating that the time between removing the filter and installing 

10 the airtight sampling device has been established by testing to assure a representative 
11 sample. 

12 • All components of the sampling system that come into contact with sample gases shall 
13 be cleaned according to requirements for direct canister sampling or manifold 
14 sampling, whichever is appropriate, prior to sample collection. 

15 • Equipment blanks and field reference standards shall be collected through all the 
16 components of the sampling system that contact the headspace-gas sample. 

17 • During sampling, openings in the POC shall be sealed to prevent outside air from 
18 entering the container. 

19 • A flow-indicating device shall be connected to sampling system and operated 
20 according to the direct canister or manifold sampling requirements, as appropriate. 

21 C1-1 b Qualitv Control 

22 For manifold and direct canister sampling systems, field QC samples shall be collected on a per 
23 sampling batch basis. A sampling batch is a suite of samples collected consecutively using the 
24 same sampling equipment within a specific time period. A sampling batch can be up to 20 
25 samples (excluding QC samples), all of which shall be collected within 14 days of the first 
26 sample in the batch. For on-line integrated sampling/analysis systems, QC samples shall be 
21 collected and analyzed on a per on-line batch basis. Holding temperatures and container 
2s requirements for gas sample containers are provided in Table C 1-1 . An on-line batch is the 
29 number of headspace-gas samples collected within a 12-hour period using the same on-line 
30 integrated analysis system. The analytical batch requirements are specified by the analytical 
31 method being used in the on-line system. Table C1-2 provides a summary of field QC sample 
32 collection requirements. Table C 1-3 provides a summary of QC sample acceptance criteria. 

33 For on-line integrated sampling analysis systems, the on-line batch QC samples serve as 
34 combined sampling batch/analytical batch QC samples as follows: 

35 • The on-line blank replaces the equipment blank and laboratory blank 

36 • The on-line control sample replaces the field reference standard and laboratory control 
37 sample 
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• The on-line duplicate replaces the field duplicate and laboratory duplicate 

2 The acceptance criteria for on-line batch QC samples are the same as for the sampling batch 
3 and analytical batch QC samples they replace. Acceptance criteria are shown in Table C1-3. A 
4 separate field blank shall still be collected and analyzed for each on-line batch. However, if the 
5 results of a field blank collected through the sampling manifold meets the acceptance criterion, 
6 a separate on-line blank need not be collected and analyzed. 

7 The Permittees shall require the site project manager to monitor and document field QC sample 
8 results and fill out a nonconformance report if acceptance or frequency criteria are not met. The 
9 Permittees shall require the site project manager to ensure appropriate corrective action is 

10 taken if acceptance criteria are not met. 

11 C1-1b(1) Field Blanks 

12 Field blanks shall be collected to evaluate background levels of program-required analytes. 
13 Field blanks shall be collected prior to sample collection, and at a frequency of one per sampling 
14 batch. The Permittees shall require the site project manager to use the field blank data to 
15 assess impacts of ambient contamination, if any, on the sample results. Field blank results 
16 determined by gas chromatography/mass spectrometry and gas chromatography/flame 
17 ionization detection shall be acceptable if the concentration of each VOC analyte is less than or 
18 equal to three times the method detection limit (MDL) listed in Table C3-2 in Permit Attachment 
19 C3. Field blank results determined by FTIRS shall be acceptable if the concentration of each 

VOC analyte is less than the program required quantitation limit listed in Table C3-2. A 
nonconformance report shall be initiated and resolved if the final reported QC sample results do 

22 not meet the acceptance criteria. 

23 C1-1b(2) Equipment Blanks 

24 Equipment blanks shall be collected to assess cleanliness prior to first use after cleaning of all 
25 sampling equipment. On-line blanks will be used to assess equipment cleanliness as well as 
26 analytical contamination. After the initial cleanliness check, equipment blanks collected through 
27 the manifold shall be collected at a frequency of one per sampling batch for VOC analysis or 
28 one per day, whichever is more frequent. If the direct canister method is used, field blanks may 
29 be used in lieu of equipment blanks. The Permittees shall require the site project manager to 
3o use the equipment blank data to assess impacts of potentially contaminated sampling 
31 equipment on the sample results. Equipment blank results determined by gas 
32 chromatography/mass spectrometry or gas chromatography/flame ionization detection shall be 
33 acceptable if the concentration of each VOC analyte is less than or equal to three times the 
34 MDL listed in Table C3-2 in Permit Attachment C3. Equipment blank results determined by 
35 FTIRS shall be acceptable if the concentration of each VOC analyte is less than the program 
36 required quantitation limit listed in Table C3-2. 

37 C1-1b(3) Field Reference Standards 

38 Field reference standards shall be used to assess the accuracy with which the sampling 
39 equipment collects VOC samples into SUMMA® or equivalent canisters prior to first use of the 
40 sampling equipment. The on-line control sample will be used to assess the accuracy with which 
41 the sampling equipment collects VOC samples as well as an indicator of analytical accuracy for 
42 the on-line sampling system. Field reference standards shall contain a minimum of six of the 
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analytes listed in Table C3-2 in Permit Attachment C3 at concentrations within a range of 10 to 
2 1 00 ppmv and greater than the MDL for each compound. Field reference standards shall have a 
3 known valid relationship to a nationally recognized standard (e.g., NIST), if available. If NIST 
4 traceable standards are not available and commercial gases are used, a Certificate of Analysis 
5 from the manufacturer documenting traceability is required. Commercial stock gases shall not 
6 be used beyond their manufacturer-specified shelf life. After the initial accuracy check, field 
7 reference standards collected through the manifold shall be collected at a frequency of one per 
8 sampling batch and submitted as blind samples to the analytical laboratory. For the direct 
9 canister method, field reference standard collection may be discontinued if the field reference 

10 standard results demonstrate the QAO for accuracy specified in Attachment C3. Field reference 
11 standard results shall be acceptable if the accuracy for each tested compound has a recovery of 
12 70 to 130 percent. 

13 C1-1b(4) Field Duplicates 

14 Field duplicate samples shall be collected sequentially and in accordance with Table C1-1 to 
15 assess the precision with which the sampling procedure can collect samples into SUMMA® or 
16 equivalent canisters. Field duplicates will also serve as a measure of analytical precision for the 
17 on-line sampling system. Field duplicate results shall be acceptable if the relative percent 
18 difference is less than or equal to 25 for each tested compound found in concentrations greater 
19 than the PRQL in both duplicates. 

20 C1-1c Equipment Testing. Inspection and Maintenance 

21 All sampling equipment components that come into contact with headspace sample 
22 gases shall be constructed of relatively inert materials such as stainless steel or 
23 Teflon®. A passivated interior surface on the stainless steel components is 
24 recommended. 

25 To minimize the potential for cross contamination of samples, the headspace sampling manifold 
26 and sample canisters shall be properly cleaned and leak-checked prior to each headspace-gas 
27 sampling event. Procedures used for cleaning and preparing the manifold and sample canisters 
28 shall be equivalent to those provided in EPA's Compendium Method T0-14A or T0-15 (EPA 
29 1999). Cleaning requirements are presented below. 

30 C1-1c(1) Headspace-Gas Sample Canister Cleaning 

31 SUMMA® or equivalent canisters used in these methods shall be subjected to a rigorous 
32 cleaning and certification procedures prior to use in the collection of any samples. Guidance for 
33 the development of this procedure has been derived from Method T0-14A or T0-15 (EPA 
34 1999). Specific detailed instructions shall be provided in laboratory standard operating 
35 procedures (SOPs) for the cleaning and certification of canisters. 

36 Canisters shall be cleaned and certified on an equipment cleaning batch basis. An equipment 
37 cleaning batch is any number of canisters cleaned together at one time using the same cleaning 
38 method. A cleaning system, capable of processing multiple canisters at a time, composed of an 
39 oven (optional) and a vacuum manifold which uses a dry vacuum pump or a cryogenic trap 
40 backed by an oil sealed pump shall be used to clean SUMMA® or equivalent canisters. Prior to 
41 cleaning, a positive or negative pressure leak test shall be performed on all canisters. The 
42 duration of the leak test must be greater than or equal to the time it takes to collect a sample, 
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but no greater than 24 hours. For a leak test, a canister passes if the pressure does not change 
2 by a rate greater than ±2 psig per 24 hours. Any canister that fails shall be checked for leaks, 
3 repaired, and reprocessed. One canister per equipment cleaning batch shall be filled with humid 
4 zero air or humid high purity nitrogen and analyzed for VOCs. The equipment cleaning batch of 

canisters shall be considered clean if there are no VOCs above three times the MDLs listed in 
6 Table C3-2 of Permit Attachment C3. After the canisters have been certified for leak-tightness 
7 and found to be free of background contamination, they shall be evacuated to 0.0039 in. (0.1 0 
8 mm) Hg or less for storage prior to shipment. The Permittees shall require the laboratory 
9 responsible for canister cleaning and certification to maintain canister certification 

10 documentation and initiate the canister tags as described in Permit Attachment C3. 

11 C1-1c(2) Sampling Equipment Initial Cleaning and Leak Check 

12 The surfaces of all headspace-gas sampling equipment components that will come into contact 
13 with headspace gas shall be thoroughly inspected and cleaned prior to assembly. The manifold 
14 and associated sampling heads shall be purged with humidified zero air, nitrogen, or helium, 
15 and leak checked after assembly. This cleaning shall be repeated if the manifold and/or 
16 associated sampling heads are contaminated to the extent that the routine system cleaning is 
17 inadequate. 

18 C1-1c(3) Sampling Equipment Routine Cleaning and Leak Check 

19 The manifold and associated sampling heads which are reused shall be cleaned and checked 
for leaks in accordance with the cleaning and leak check procedures described in EPA's 
Compendium Method T0-14A or T0-15 (EPA 1999). The procedures shall be conducted after 

22 headspace gas and field duplicate collection; after field blank collection, after field blanks are 
23 collected through the manifold; and after the additional cleaning required for field reference 
24 standard collection has been completed. The protocol for routine manifold cleaning and leak 
2s check requires that sample canisters be attached to the canister ports, or that the ports be 
26 capped or closed by valves, and requires that the sampling head be attached to the purge 
27 assembly. 

28 VOCs shall be removed from the internal surfaces of the headspace sampling manifold to levels 
29 that are less than or equal to three times the MDLs of the analytes listed in Table C3-2 of Permit 
30 Attachment C3, as determined by analysis of an equipment blank or through use of an OVA. It 
31 is recommended that the headspace sampling manifold be heated to 150° Centigrade and 
32 periodically evacuated and flushed with humidified zero air, nitrogen, or helium. When not in 
33 use, the manifold shall be demonstrated clean before storage with a positive pressure of high 
34 purity gas (i.e., zero air, nitrogen, or helium) in both the standard and sample sides. 

35 Sampling shall be suspended and corrective actions shall be taken when the analysis of an 
36 equipment blank indicates that the VOC limits have been exceeded or if a leak test fails. The 
37 Permittees shall require the site project manager to ensure that corrective action has been 
38 taken prior to resumption of sampling. 

39 C1-1c(4) Manifold Cleaning After Field Reference Standard Collection 

40 The sampling system shall be specially cleaned after a field reference standard has been 
41 collected, because the field reference standard gases contaminate the standard side of the 
42 headspace sampling manifold when they are regulated through the purge assembly. This 
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cleaning requires the installation of a gas-tight connector in place of the sampling head, 
2 between the flexible hose and the purge assembly. This configuration allows both the sample 
3 and standard sides of the sampling system to be flushed (evacuated and pressurized) with 
4 humidified zero air, nitrogen, or helium which, combined with heating the pneumatic lines, 
5 should sweep and adequately clean the system's internal surfaces. After this protocol has been 
6 completed and prior to collecting another sample, the routine system cleaning and leak check 
7 (see previous section) shall also be performed. 

8 C1-1c(5) Sampling Head Cleaning 

9 To prevent cross contamination, the needle, airtight fitting or airtight seal, adapters, and filter of 
10 the sampling heads shall be cleaned in accordance with the cleaning procedures described in 
11 EPA's Compendium Method T0-14A or T0-15 (EPA 1999). After sample collection, a sampling 
12 head shall be disposed of or cleaned in accordance with EPA's Compendium Method T0-14A 
13 or T0-15 (EPA 1999), prior to reuse. As a further QC measure, the needle, airtight fitting or 
14 airtight seal, and filter, after cleaning, should be purged with zero air, nitrogen, or helium and 
15 capped for storage to prevent sample contamination by VOCs potentially present in ambient air. 

16 C1-1d Equipment Calibration and Frequency 

17 The manifold pressure sensor shall be certified prior to initial use, then annually, using NIST 
18 traceable, or equivalent, standards. If necessary, the pressure indicated by the pressure 
19 sensor(s) shall be temperature compensated. The ambient air temperature sensor, if present, 
20 shall be certified prior to initial use, then annually, to NIST traceable, or equivalent, temperature 
21 standards. 

22 The OVA shall be calibrated once per day, prior to first use, or as necessary according to the 
23 manufacturer's specifications. Calibration gases shall be certified to contain known analytes 
24 from Table C3-2 of Permit Attachment C3 at known concentrations. The balance of the OVA 
25 calibration gas shall be consistent with the manifold purge gas when the OVA is used (i.e., zero 
26 air, nitrogen, or helium). 

27 C1-2 Sampling of Homogeneous Solids and Soil/Gravel (Summary Categories S3000/S4000) 

28 For those waste streams without an AK Sufficiency Determination approved by DOE, randomly 
29 selected containers of homogeneous solid and/or soil/gravel waste streams (S3000/S4000) 
30 shall be sampled and analyzed to resolve the assignment of EPA hazardous waste numbers. 
31 For example, analytical results may be useful to resolve uncertainty regarding hazardous 
32 constituents used in a process that generated the waste stream when the hazardous 
33 constituents are not documented in the acceptable knowledge information for the waste. 

34 C1-2a Method Requirements 

35 The methods used to collect samples of transuranic (TAU) mixed waste, classified as 
36 homogeneous solids and soil/gravel from waste containers, shall be such that the samples are 
37 representative of the waste from which they were taken. To minimize the quantity of 
38 investigation-derived waste, laboratories conducting the analytical work may require no more 
39 sample than is required for the analysis, based on the analytical methods. However, a sufficient 
40 number of samples shall be collected to adequately represent waste being sampled. For those 
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waste streams defined as Summary Category Groups S3000 or S4000 in Attachment C, debris 
2 that may also be present within these wastes need not be sampled. 

3 Samples of retrievably stored waste containers will be collected using appropriate coring 
4 equipment or other EPA approved methods to collect a representative sample. Newly generated 
5 wastes that are sampled from a process as it is generated may be sampled using EPA 
6 approved methods, including scoops and ladles, that are capable of collecting a representative 
7 sample. All sampling and core sampling will comply with the QC requirements specified in 
8 C1-2b. 

9 C1-2a(1) Core Collection 

10 Coring tools shall be used to collect cores of homogeneous solids and soil/gravel from waste 
11 containers, when possible, in a manner that minimizes disturbance to the core. A rotational 
12 coring tool (i.e., a tool that is rotated longitudinally), similar to a drill bit, to cut, lift the waste 
13 cuttings, and collect a core from the bore hole, shall be used to collect sample cores from waste 
14 containers. For homogeneous solids and soil/gravel that are relatively soft, non-rotational coring 
15 tools may be used in lieu of a rotational coring tool. 

16 To provide a basis for describing the requirements for core collection, diagrams of a rotational 
17 coring tool (i.e., a light weight auger) and a non-rotational coring tool (i.e., a thin-walled sampler) 
18 are provided in Figures C1-5 and C1-6, respectively. 
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The following requirements apply to the use of coring tools: 

• Each coring tool shall contain a removable tube (liner) that is constructed of fairly rigid 
material unlikely to affect the composition and/or concentrations of target analytes in 
the sample core. Materials that are acceptable for use for coring device sleeves are 
polycarbonate, teflon, or glass for most samples, and stainless steel or brass if 
samples are not to be analyzed for metals. The Permittees shall require site quality 
assurance project plans (QAPjPs) to document that analytes of concern are not 
present in liner material. The Permittees shall also require sites to document that the 
materials are unlikely to affect sample results through the collection and analysis of an 
equipment blank prior to first use as specified in the 'Equipment Blanks' section of this 
appendix. Liner outer diameter is recommended to be no more than 2 in. and no less 
than one in. Liner wall thickness is recommended to be no greater than 1/16 in. Before 
use, the liner shall be cleaned in accordance the requirements in Section C1-2b. The 
liner shall fit flush with the inner wall of the coring tool and shall be of sufficient length 
to hold a core that is representative of the waste along the entire depth of the waste. 
The depth of the waste is calculated as the distance from the top of the sludge to the 
bottom of the drum (based on the thickness of the liner and the rim at the bottom of the 
drum). The liner material shall have sufficient transparency to allow visual examination 
of the core after sampling. If sub-sampling is not conducted immediately after core 
collection and liner extrusion, then end caps constructed of material unlikely to affect 
the composition and/or concentrations of target analytes in the core (e.g., Teflon~ 
shall be placed over the ends of the liner. End caps shall fit tightly to the ends of the 
liner. The Permittees shall require site specific QAPjPs to indicate the acceptable 
materials for core liners and end caps. 
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• A spring retainer, similar to that illustrated in Figures C1-5 and C1-6, shall be used with 
2 each coring tool when the physical properties of the waste are such that the waste 
3 may fall out of the coring tool's liner during sampling activities. The spring retainer shall 
4 be constructed of relatively inert material (e.g., stainless steel or Teflon®) and its inner 

diameter shall not be less than the inner diameter of the liner. Before use, spring 
6 retainers shall be cleaned in accordance with the requirements in Section C1-2b. 

7 • Coring tools may have an air-lock mechanism that opens to allow air inside the liners 
8 to escape as the tool is pressed into the waste (e.g., ball check valve). If used, this air-
9 lock mechanism shall also close when the core is removed from the waste container. 

10 • After disassembling the coring tool, a device (extruder) to forcefully extrude the liner 
11 from the coring tool shall be used if the liner does not slide freely. All surfaces of the 
12 extruder that may come into contact with the core shall be cleaned in accordance with 
13 the requirements in Section C1-2(b) prior to use. 

14 • Coring tools shall be of sufficient length to hold the liner and shall be constructed to 
15 allow placement of the liner leading edge as close as possible to the coring tools 
16 leading edge. 

17 

18 

19 

20 
21 

22 

23 

• All surfaces of the coring tool that have the potential to contact the sample core or 
sample media shall be cleaned in accordance with the requirements in Section C1-2(b) 
prior to use. 

• The leading edge of the coring tools may be sharpened and tapered to a diameter 
equivalent to, or slightly smaller than, the inner diameter of the liner to reduce the drag 
of the homogeneous solids and soil/gravel against the internal surfaces of the liner, 
thereby enhancing sample recovery. 

24 • Rotational coring tools shall have a mechanism to minimize the rotation of the liner 
25 inside the coring tool during coring activities, thereby minimizing physical disturbance 
26 to the core. 

27 • Rotational coring shall be conducted in a manner that minimizes transfer of frictional 
28 heat to the core, thereby minimizing potential loss of VOCs. 

29 • Non-rotational coring tools shall be designed such that the tool's kerf width is 
30 minimized. Kerf width is defined as one-half of the difference between the outer 
31 diameter of the tool and the inner diameter of the tool's inlet. 

32 C1-2a(2) Sample Collection 

33 Sampling of cores shall be conducted in accordance with the following requirements: 

34 • Sampling shall be conducted as soon as possible after core collection. If a substantial 
35 delay (i.e., more than 60 minutes) is expected between core collection and sampling, 
36 the core shall remain in the liner and the liner shall be capped at each end. If the liner 
37 containing the core is not extruded from the coring tool and capped, then two 
33 alternatives are permissible: 1) the liner shall be left in the coring tool and the coring 
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2 

tool shall be capped at each end, or 2) the coring tool shall remain in the waste 
container with the air-lock mechanism attached. 

3 • Samples of homogeneous solids and soil/gravel for VOC analyses shall be collected 
4 prior to extruding the core from the liner. These samples may be collected by collecting 
5 a single sample from the representative subsection of the core, or three sub-samples 
6 may be collected from the vertical core to form a single 15-gram composite sample. 
7 Smaller sample sizes may be used if method PRQL requirements are met for all 
8 analytes. The sampling locations shall be randomly selected. If a single sample is 
9 used, the representative subsection is chosen by randomly selecting a location along 

10 the portion of the core (i.e. core length). If the three sub-sample method is used, the 
11 sampling locations shall be randomly selected within three equal-length subsections of 
12 the core along the long axis of the liner and access to the waste shall be gained by 
13 making a perpendicular cut through the liner and the core. The Permittees shall require 
14 sites to develop documented procedures to select, and record the selection, of random 
15 sampling locations. True random sampling involves the proper use of random numbers 
16 for identifying sampling locations. The procedures used to select the random sampling 
17 locations will be subject to review as part of annual audits by DOE. A sampling device 
18 such as the metal coring cylinder described in EPA's SW-846 Manual (1996), or 
19 equivalent, shall be immediately used to collect the sample once the core has been 
20 exposed to air. Immediately after sample collection, the sample shall be extruded into 
21 40-ml volatile organics analysis (VOA) vials (or other containers specified in 
22 appropriate SW-846 methods), the top rim of the vial visually inspected and wiped 

1 clean of any waste residue, and the vial cap secured. Sample handling requirements 
~4 are outlined in Table C1-4. Additional guidance for this type of sampling can be found 
25 in SW-846 (EPA 1996). 

26 • Samples of the homogeneous solids and soil/gravel for semi-volatile organic 
27 compound and metals analyses shall be collected. These samples may be collected 
28 from the same sub-sample locations and in the same manner as the sample collected 
29 for VOC analysis, or they may be collected by splitting or compositing the 
30 representative subsection of the core. The representative subsection is chosen by 
31 randomly selecting a location along the portion of the core (i.e. core length). The 
32 Permittees shall require sites to develop documented procedures to select, and record 
33 the selection, of random sampling locations. True random sampling involves the 
34 proper use of random numbers for identifying sampling locations. The procedures 
35 used to select the random sampling locations will be subject to review as part of 
36 annual audits by DOE. Guidance for splitting and compositing solid materials can be 
37 found in SW-846 (EPA 1996). All surfaces of the sampling tools that have the potential 
38 to come into contact with the sample shall be constructed of materials unlikely to affect 
39 the composition or concentrations of target analytes in the waste (e.g., Teflon®). In 
40 addition, all surfaces that have the potential to come into contact with core sample 
41 media shall either be disposed or decontaminated according to the procedures found 
42 in Section C1-2(b). Sample sizes and handling requirements are outlined in Table C1-
43 4. 

44 Newly generated waste samples may be collected using methods other than coring, as 
45 discussed in Section C1-2a. Newly generated wastes samples will be collected as soon as 
46 possible after sampling, but the spatial and temporal homogeneity of the waste stream dictate 
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whether a representative grab sample or composite sample shall be collected. As part of the 
2 site audit, DOE shall assess waste sampling to ensure collection of representative samples. 

3 C1-2b Quality Control 

4 QC requirements for sampling of homogeneous solids and soil/gravel include collecting co-
5 located samples from cores or other sample types to determine precision; equipment blanks to 
6 verify cleanliness of the sampling and coring tools and sampling equipment; and analysis of 
7 reagent blanks to ensure reagents, such as deionized or high pressure liquid chromatography 
8 (HPLC) water, are of sufficient quality. Coring and sampling of homogeneous solids and 
9 soil/gravel shall comply, at minimum, with the following QC requirements. 

10 C1-2b(1) Co-located Samples 

11 In accordance with the requirement to collect field duplicates required by the EPA methods 
12 found in SW-846 (EPA 1996), samples shall be collected to determine the combined precision 
13 of the coring and sampling procedures. The co-located core methodology is a duplicate sample 
14 collection methodology intended to collect samples from a second core placed at approximately 
15 the same location within the drum when samples are collected by coring. Waste may not be 
16 amenable to coring in some instances. In this case, a co-located sample may be collected from 
17 a sample (e.g. scoop) collected from approximately the same location in the waste stream. A 
18 sample from each co-located core or waste sample collected by other means shall be collected 
19 side by side as close as feasible to one another, handled in the same manner, visually 
20 inspected through the transparent liner (if cored), and sampled in the same manner at the same 
21 randomly selected sample location(s). If the visual examination detects inconsistencies such as 
22 color, texture, or waste type in the waste at the sample location, another sampling location may 
23 be randomly selected. or the samples may be invalidated and co-located samples or cores may 
24 again be collected. Co-located samples, from either core or other sample type, shall be 
25 collected at a frequency of one per sampling batch or once per week, whichever is more 
26 frequent. A sampling batch is a suite of homogeneous solids and soil/gravel samples collected 
27 consecutively using the same sampling equipment within a specific time period. A sampling 
28 batch can be up to 20 samples (excluding field QC samples), all of which shall be collected 
29 within 14 days of the first sample in the batch. 

30 C1-2b(2) Equipment Blanks 

31 In accordance with SW-846 (EPA 1996), equipment blanks shall be collected from fully 
32 assembled sampling and coring tools (i.e., at least those portions of the sampling equipment 
33 that contact the sample) prior to first use after cleaning at a frequency of one per equipment 
34 cleaning batch. An equipment cleaning batch is the number of sampling equipment items 
35 cleaned together at one time using the same cleaning method. The equipment blank shall be 
36 collected from the fully assembled sampling or coring tool, in the area where the sampling or 
37 coring tools are cleaned, prior to covering with protective wrapping and storage. The equipment 
38 blank shall be collected by pouring clean water (e.g., deionized water, HPLC water) down the 
39 inside of the assembled sampling or coring tool. The water shall be collected in a clean sample 
40 container placed at the leading edge of the sampling or coring tool and analyzed for the 
41 analytes listed in Tables C3-4, C3-6, and C3-8 of Permit Attachment C3. The results of the 
42 equipment blank will be considered acceptable if the analysis indicates no analyte at a 
43 concentration greater than three times the MDLs listed in Tables C3-4 and C3-6 or in the 
44 Program Required Detection Limits (PRDL) in Table C3-8 of Permit Attachment C3. If analytes 
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1 are detected at concentrations greater than three times the MDLs (or PRDLs for metals), then 
2 the associated equipment cleaning batch of sampling or coring tools shall be cleaned again and 
3 another equipment blank collected. Equipment from an equipment cleaning batch may not be 
4 used until analytical results have been received verifying an adequately low level of 
5 contamination in the equipment blank. 

6 Equipment blanks for coring tools shall be collected from liners that are cleaned separately from 
7 the coring tools. These equipment blanks shall be collected at a frequency of one per equipment 
8 cleaning batch. The equipment blanks shall be collected by randomly selecting a liner from the 
9 equipment cleaning batch, pouring clean water (e.g., deionized water or HPLC water) across its 

10 internal surface, collecting the water in a clean sample container, and analyzing the water for 
11 the analytes listed in Tables C3-4, C3-6, and the PRDLs in Table C3-8 of Permit Attachment 
12 C3. The results of the equipment blank analysis will be considered acceptable if the results 
13 indicate no analyte at a concentration greater than three times the MDLs listed in Tables C3-4, 
14 C3-6, or C3-8 of Permit Attachment C3. If analytes are detected at concentrations greater than 
15 three times the MDLs (or PRDLs for metals), then the associated equipment cleaning batch of 
16 liners shall be cleaned again and another equipment blank collected. Equipment from an 
17 equipment cleaning batch may not be used until analytical results have been received verifying 
18 an adequately low level of contamination in the equipment blank. 

19 Sampling equipment (e.g., bowls, spoons, chisel, VOC sub-sampler) shall also be cleaned. 
20 Equipment blanks shall be collected for the sampling equipment at a frequency of one per 
21 equipment cleaning batch. After the sampling equipment has been cleaned, one item from the 

? equipment cleaning batch is randomly selected, water (e.g., deionized water, HPLC water) is 
.3 passed over its surface, collected in a clean container, and analyzed for the analytes listed in 
24 Tables C3-4, C3-6, and C3-8 of Permit Attachment C3. The results of the equipment blank will 
25 be considered acceptable if the results indicate no analyte present at a concentration greater 
26 than three times the MDLs listed in Tables C3-4 and C3-6 and in the PRDLs in C3-8 of Permit 
21 Attachment C3. If analytes are detected at concentrations greater than three times the MDLs (or 
28 PRDLs for metals), then the associated equipment cleaning batch of sampling equipment shall 
29 be cleaned again and another equipment blank collected. Equipment from an equipment 
3D cleaning batch may not be used until analytical results have been received verifying an 
31 adequately low level of contamination in the equipment blank. The above equipment blanks may 
32 be performed on a purchased batch basis for sampling equipment purchased sterile and sealed 
33 in protective packaging. Equipment blanks need not be performed for equipment purchased in 
34 sealed protective packaging accompanied by a certificate certifying cleanliness. 

35 The results of equipment blanks shall be traceable to the items in the equipment cleaning batch 
36 that the equipment blank represents. All sampling items should be identified, and the associated 
37 equipment cleaning batch should be documented. The method of documenting the connection 
38 between equipment and equipment cleaning batches shall be documented. Equipment blank 
39 results for the coring tools, liners, and sampling equipment shall be reviewed prior to use. A 
40 sufficient quantity of these items should be maintained in storage to prevent disruption of 
41 sampling operations. 

42 The Permittees may require a site to use certified clean disposable sampling equipment and 
43 discard liners and sampling tools after one use. In this instance, cleaning and equipment blank 
44 collection is not required. 

PERMIT ATTACHMENT C1 
Page C1-19 of 50 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
July 14, 2011 November 1. 2012 

C1-2b(3) Coring Tool and Sampling Equipment Cleaning 

2 Coring tools and sampling equipment shall be cleaned in accordance with the following 
3 requirements: 

4 • All surfaces of coring tools and sampling equipment that will come into contact with the 
5 samples shall be clean prior to use. All sampling equipment shall be cleaned in the 
6 same manner. Immediately following cleaning, coring tools and sampling equipment 
7 shall be assembled and sealed inside clean protective wrapping. 

8 • Each reusable sampling or coring tool shall have a unique identification number. Each 
9 number shall be referenced to the waste container on which it was used. This 

10 information shall be recorded in the field records. One sampling or coring tool from 
11 each equipment cleaning batch shall be tested for cleanliness in accordance with the 
12 requirements specified above. The identification number of the sampling or coring tool 
13 from which the equipment blank was collected shall be recorded in the field records. 
14 The results of the equipment blank analysis for the equipment cleaning batch in which 
15 each sampling or coring tool was cleaned shall be submitted to the sampling facility 
16 with the identification numbers of all sampling or coring tools in the equipment cleaning 
17 batch. If analytes are detected at concentrations greater than three times the MDLs (or 
18 PRDLs for metals), then the associated equipment cleaning batch of sampling 
19 equipment shall be cleaned again and another equipment blank collected. Equipment 
20 from an equipment cleaning batch may not be used until analytical results have been 
21 received verifying an adequately low level of contamination in the equipment blank. 

22 • Sample containers shall be cleaned in accordance with SW-846 (EPA 1996). 

23 C 1-2c Equipment Testing, Inspection and Maintenance 

24 Prior to initiation of sampling or coring activities, sampling and coring tools shall be tested in 
2s accordance with manufacturer specifications to ensure operation within the manufacturer's 
26 tolerance limits. Other specifications specific to the sampling operations (e.g., operation of 
27 containment structure and safety systems) should also be tested and verified as operating 
28 properly prior to initiating coring activities. Coring tools shall be assembled, including liners, and 
29 tested. Air-lock mechanisms and rotation mechanisms shall be inspected for free movement of 
3o critical parts. Sampling and coring tools found to be malfunctioning shall be repaired or replaced 
31 prior to use. 

32 Coring tools and sample collection equipment shall be maintained in accordance with 
33 manufacturer's specifications. Clean sampling and coring tools and sampling equipment shall 
34 be sealed inside clean protective wrapping and maintained in a clean storage area prior to use. 
35 Sampling equipment shall be properly maintained to avoid contamination. A sufficient supply of 
36 spare parts should be maintained to prevent delays in sampling activities due to equipment 
37 down time. Records of equipment maintenance and repair shall be maintained in the field 
38 records in accordance with site SOPs. 

39 Inspection of sampling equipment and work areas shall include the following: 

40 • Sample collection equipment in the immediate area of sample collection shall be 
41 inspected daily for cleanliness. Visible contamination on any equipment (e.g., waste on 
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floor of sampling area, hydraulic fluid from hoses) that has the potential to contaminate 
a waste core or waste sample shall be thoroughly cleaned upon its discovery. 

3 • The waste coring and sampling work areas shall be maintained in clean condition to 
4 minimize the potential for cross contamination between waste (including cores) and 
5 samples. 

6 • Expendable equipment (e.g., plastic sheeting, plastic gloves) shall be visually 
7 inspected for cleanliness prior to use and properly discarded after each sample. 

8 • Prior to removal of the protective wrapping from a coring tool designated for use, the 
g condition of the protective wrapping shall be visually assessed. Coring tools with torn 

10 protective wrapping should be returned for cleaning. Coring tools visibly contaminated 
11 after the protective wrapping has been removed shall not be used and shall be 
12 returned for cleaning or properly discarded. 

13 • Sampling equipment shall be visually inspected prior to use. All sampling equipment 
14 that comes into contact with waste samples shall be stored in protective wrapping until 
15 use. Prior to removal of the protective wrapping from sampling equipment, the 
16 condition of the protective wrapping shall be visually assessed. Sampling equipment 
17 with torn protective wrapping should be discarded or returned for cleaning. Sampling 
1s equipment visibly contaminated after the protective wrapping has been removed shall 
19 not be used and shall be returned for cleaning or properly discarded. 

<'0 • Cleaned sampling and coring equipment will be physically segregated from all 
21 equipment that has been used for a sampling event and has not been decontaminated. 

22 C1-2d Equipment Calibration and Frequency 

23 The scale used for weighing sub-samples shall be calibrated as necessary to maintain its 
24 operation within manufacturer's specification, and after repairs and routine maintenance. 
25 Weights used for calibration shall be traceable to a nationally recognized standard. Calibration 
26 records shall be maintained in the field records. 

27 C 1-3 Radiography 

28 Radiography has been developed by the Permittees specifically to aid in the examination and 
29 identification of containerized waste. The Permittees shall require that sites describe all 
30 activities required to achieve the radiography objectives in site QAPjPs and SOPs. These SOPs 
31 should include instructions specific to the radiography system(s) used at the site. For example, 
32 to detect liquids, some systems require the container to be rotated back and forth while other 
33 systems require the container to be tilted. 

34 A radiography system (e.g., real time radiography, digital radiography/computed tomography) 
35 normally consists of an X-ray-producing device, an imaging system, an enclosure for radiation 
36 protection, a waste container handling system, an audio/video recording system, and an 
37 operator control and data acquisition station. Although these six components are required, it is 
38 expected there will be some variation within a given component between sites. The radiography 
39 system shall have controls or an equivalent process which allow the operator to control image 
40 quality. On some radiography systems, it should be possible to vary the voltage, typically 
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between 150 to 400 kilovolts (kV), to provide an optimum degree of penetration through the 
2 waste. For example, high-density material should be examined with the X-ray device set on the 
3 maximum voltage. This ensures maximum penetration through the waste container. Low-density 
4 material should be examined at lower voltage settings to improve contrast and image definition. 
5 The imaging system typically utilizes either a fluorescent screen and a low-light television 
6 camera or x-ray detectors to generate the image. 

1 To perform radiography, the waste container is scanned while the operator views the television 
8 screen. A video and audio recording is made of the waste container scan and is maintained as a 
9 non-permanent record. A radiography data form is also used to document the Waste Matrix 

10 Code to ensure that the waste container contains no ignitable, corrosive, or reactive waste by 
11 documenting the absence of liquids in excess of TSDF-WAC limits or compressed gases, and 
12 verify that the physical form of the waste is consistent with the waste stream description 
13 documented in the AK Summary. Containers whose contents prevent full examination of the 
14 remaining contents shall be subject to visual examination unless the site certifies that visual 
15 examination would provide no additional relevant information for that container based on the 
16 acceptable knowledge information for the waste stream. Such certification shall be documented 
11 in the generator/storage site's record. 

18 For containers which contain classified shapes and undergo radiography, the radiography video 
19 and audio recording will be considered classified. The radiography data forms will not contain 
20 classified information. 

21 The radiography system involves qualitative and semiquantitative evaluations of visual displays. 
22 Operator training and experience are the most important considerations for ensuring quality 
23 controls in regard to the operation of the radiography system and for interpretation and 
24 disposition of radiography results. Only trained personnel shall be allowed to operate 
25 radiography equipment. 

26 Standardized training requirements for radiography operators shall be based upon existing 
21 industry standard training requirements. 

28 The Permittees shall require each site to develop a training program that provides radiography 
29 operators with both formal and on-the-job (OJT) training. Radiography operators shall be 
30 instructed in the specific waste generating practices, typical packaging configurations, and 
31 associated waste material parameters expected to be found in each Waste Matrix Code at the 
32 site. The OJT and apprenticeship shall be conducted by an experienced, qualified radiography 
33 operator prior to qualification of the training candidate. The training programs will be site-specific 
34 due to differences in equipment, waste configurations, and the level of waste characterization 
35 efforts. For example, certain sites use digital radiography equipment, which is more sensitive 
36 than real-time radiography equipment. In addition, the particular physical forms and packaging 
37 configurations at each site will vary; therefore, radiography operators shall be trained on the 
38 types of waste that are generated, stored, and/or characterized at that particular site. 

39 Although the Permittees shall require each site to develop its own training program, all of the 
40 radiography QC requirements specified in this WAP shall be incorporated into the training 
41 programs and radiography operations. In this way data quality and comparability will not be 
42 affected. 
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1 Radiography training programs will be the subject of the Audit and Surveillance Program (Permit 
2 Attachment C6). 

3 One or more training containers with items (including prohibited items) common to the waste 
4 streams to be characterized and internal containers of various sizes shall be scanned 

semiannually by each operator. The audio and video media shall then be reviewed by a 
6 supervisor to ensure that operators' interpretations remain consistent and accurate. Imaging 
7 system characteristics shall be verified on a routine basis. 

8 Independent replicate scans and replicate observations of the video output of the radiography 
9 process shall be performed under uniform conditions and procedures. Independent replicate 

10 scans shall be performed on one waste container per day or once per testing batch, whichever 
11 is less frequent, by a qualified radiography operator that was not involved in the original scan of 
12 the waste container. Independent observations of one scan (not the replicate scan) shall also be 
13 made once per day or once per testing batch, whichever is less frequent, by a qualified 
14 radiography operator that was not involved in the original scan of the waste container. A testing 
15 batch is a suite of waste containers undergoing radiography using the same testing equipment. 
16 A testing batch can be up to 20 waste containers without regard to waste matrix. 

17 Oversight functions include periodic audio/video media reviews of accepted waste containers 
18 and shall be performed by qualified radiography operators that were not involved in the original 
19 scans of the waste containers. The results of this independent verification shall be available to 
20 the radiography operators who performed the original scans. The Permittees shall require the 

site project manager to be responsible for monitoring the quality of the radiography data and 
calling for corrective action, when necessary. 

23 C1-4 Visual Examination 

24 The waste container contents may be verified directly by visual examination (VE) of the waste 
2s container contents. Visual examination may be performed by physically examining the contents 
26 of waste containers to verify the Waste Matrix Code and to verify that the container is properly 
27 included in the appropriate waste stream. Visual examination shall be conducted on a waste 
28 container to identify and describe all waste items, packaging materials, and waste material 
29 parameters in the waste container. Visual examination activities shall be documented on 
30 video/audio media, or by using a second operator to provide additional verification by reviewing 
31 the contents of the waste container to ensure correct reporting. When VE is performed using a 
32 second operator, each operator performing the VE shall observe for themselves the waste being 
33 placed in the waste container or the contents within the examined waste container when waste 
34 is not removed. The results of all VE shall be documented on VE data forms, which are used to 
35 document the Waste Matrix Code, ensure that the waste container contains no ignitable, 
36 corrosive, or reactive waste by documenting the absence of liquids in excess of TSDF-WAC 
37 limits or compressed gases, and verify that the physical form of the waste is consistent with the 
38 waste stream description documented in the AK Summary. 

39 Visual examination recorded on video/audio media shall meet the following minimum 
40 requirements: 

41 • The video/audio media shall record the waste packaging event for the container such 
42 that all waste items placed into the container are recorded in sufficient detail and shall 
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contain an inventory of waste items in sufficient detail that another trained VE operator 
can identify the associated waste material parameters. 

3 • The video/audio media shall capture the waste container identification number. 

4 • The personnel loading the waste container shall be identified on the video/audio media 
5 or on packaging records traceable to the loading of the waste container. 

6 • The date of loading of the waste container will be recorded on the video/audio media 
7 or on packaging records traceable to the loading of the waste container. 

8 Visual examination performed using two generator site personnel shall meet the following 
g minimum requirements: 

10 • At least two generator site personnel who witnessed the packaging of the waste shall 
11 approve the data forms or packaging records attesting to the contents of the waste 
12 container. 

13 • The data forms or packaging records shall contain an inventory of waste items in 
14 sufficient detail that another trained VE operator can identify the associated waste 
15 material parameters. 

16 • The waste container identification number shall be recorded on the data forms or 
17 packaging records. 

1a Visual examination video/audio media of containers which contain classified shapes shall be 
19 considered classified information. Visual examination data forms or packaging records will not 
20 contain classified information. 

21 Waste container packaging records may be used to meet the VE data quality objectives (DQOs) 
22 (Permit Attachment C, Section C-4a(1 )). These records must meet the minimum requirements 
23 listed above for either VE recorded on video/audio media or VE performed by two 
24 generator/storage site personnel, and shall be reviewed by operators trained and qualified to the 
25 requirements listed below. The operators will prepare data forms based on the visual 
26 examination records. Visual examination batch data reports will be prepared, reviewed, and 
27 approved as described in Permit Attachment C, Section C-4, and Permit Attachment C3. 

28 Standardized training for VE shall be developed. Visual examination operators shall be 
29 instructed in the specific waste generating processes, typical packaging configurations, and 
3o waste material parameters expected to be found in each Waste Matrix Code at the site. The 
31 training shall be site specific to include the various waste configurations generated/stored at the 
32 site. For example, the particular physical forms and packaging configurations at each site will 
33 vary so operators shall be trained to examine the types of waste that are generated, stored, 
34 and/or characterized at that particular site. Training will include the following regardless of 
35 Summary Category Group: 

36 • Identifying and describing the contents of a waste container by examining all items in 
37 waste containers of previously packaged waste 

38 • Identifying when VE cannot be used to meet the DQOs 
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Visual examination personnel shall be requalified once every two years. 

2 Each VE facility shall designate a VE expert. The VE expert shall be familiar with the waste 
3 generating processes that have taken place at that site and also be familiar with all of the types 
4 of waste being characterized at that site. The VE expert shall be responsible for the overall 
5 direction and implementation of the VE at that facility. The Permittees shall require site QAPjPs 
6 to specify the selection, qualification, and training requirements of the VE expert. 

7 C1-5 Custody of Samples 

8 Chain-of-Custody on field samples (including field QC samples) will be initiated immediately 
9 after sample collection or preparation. Sample custody will be maintained by ensuring that 

10 samples are custody sealed during shipment to the laboratory. After samples are accepted by 
11 the analytical laboratory, custody is maintained by assuring the samples are in the possession 
12 of an authorized individual, in that individual's view, in a sealed or locked container controlled by 
13 that individual, or in a secure controlled access location. Sample custody will be maintained until 
14 the sample is released by the site project manager or until the sample is expended. The 
15 Permittees shall require that site QAPjPs or site-specific procedures include a copy of the 
16 sample chain-of-custody form and instructions for completing sample chain-of-custody forms in 
17 a legally defensible manner. This form will include provisions for each of the following: 

18 • Signature of individual initiating custody control, along with the date and time. 

' • Documentation of sample numbers for each sample under custody. Sample numbers 
_o will be referenced to a specific sampling event description that will identify the 
21 sampler(s) through signature, the date and time of sample collection, type/number 
22 containers for each sample, sample matrix, preservatives (if applicable), requested 
23 methods of analysis, place/address of sample collection and the waste container 
24 number. 

25 • For off-site shipping, method of shipping transfer, responsible shipping organization or 
26 corporation, and associated air bill or lading number. 

27 • Signatures of custodians relinquishing and receiving custody, along with date and time 
2s of the transfer. 

29 • Description of final sample container disposition, along with signature of individual 
30 removing sample container from custody. 

31 • Comment section. 

32 • Documentation of discrepancies, breakage or tampering. 

33 All samples and sampling equipment will be identified with unique identification numbers. 
34 Sampling Coring tools and equipment will be identified with unique equipment numbers to 
35 ensure that all sampling equipment, coring tools, and sampling canisters are traceable to 
36 equipment cleaning batches. 
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1 All samples will be uniquely identified to ensure the integrity of the sample and can be used to 
2 identify the generator/storage site and date of collection. Sample tags or labels will be affixed to 
3 all samples and will identify at a minimum: 

4 • Sample ID number 
5 • Sampler initials and organization 
6 • Ambient temperature and pressure (for gas samples only) 
7 • Sample description 
s • Requested analyses 
9 • Data and time of collection 

10 • QC designation (if applicable) 

11 C1-6 Sample Packing and Shipping 

12 In the event that the analytical facilities are not at the generator/storage site, the samples shall 
13 be packaged and shipped to an off-site laboratory. Sample containers shall be packed to 
14 prevent any damage to the sampling container and maintain the preservation temperature, if 
15 necessary. Department of Transportation (DOT) regulations shall be adhered to for shipment of 
16 the package. 

17 When preparing SUMMA® or equivalent canisters for shipment, special care shall be taken with 
18 the pressure gauge and the associated connections. Metal boxes which have separate 
19 compartments, or cardboard boxes with foam inserts are standard shipping containers. The 
20 chosen shipping container shall meet selected DOT regulations. If temperatures shall be 
21 maintained, an adequate number of cold packs necessary to maintain the preservation 
22 temperature shall be added to the package. 

23 Glass jars are wrapped in bubble wrap or another type of protection. The wrapped jar should be 
24 placed in a plastic bag inside of the shipping container, so that if the jar breaks, the inside of the 
25 shipping container and the other samples will not be contaminated. The plastic bag will enable 
26 the receiving analytical lab to prevent contamination of their shipping and receiving area. Plastic 
27 jars do not present a problem for shipping purposes. All shipping containers will contain 
28 appropriate blank samples to detect any VOC cross-contamination. A DOT approved cooler, or 
29 similar package may be used as the shipping container. If temperatures must be maintained, an 
30 adequate number of cold packs necessary to maintain the preservation temperature shall be 
31 added to the package. If fill material is needed, compatibility between the samples and the fill 
32 should be evaluated prior to use. 

33 All sample containers should be affixed with signed tamper-proof seals or devices so that it is 
34 apparent if the sample integrity has been compromised and that the identity of the seal or 
35 device is traceable to the individual who affixed the seal. A seal should also be placed on the 
36 outside of the shipping container for the same reason. Sample custody documentation shall be 
37 placed inside the sealed or locked shipping container, with the current custodian signing to 
38 release custody. Transfer of custody is completed when the receiving custodian opens the 
39 shipping container and signs the custody documentation. The shipping documentation will serve 
40 to track the physical transfer of samples between the two custodians. 

41 A Uniform Hazardous Waste Manifest is not required, since samples are exempted from the 
42 definition of hazardous waste under RCRA. All other shipping documentation specified in the 
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1 site specific SOP for sample shipment (i.e., bill of lading, site-specific shipping documentation) 
2 is required. 

3 C1-7 List of References 

4 Bechtel BWXT Idaho, LLC (BWXT), 2000, Determination of Drum Age Criteria and Prediction 
5 Factors Based on Packaging Configurations, INEEUEXT-2000-01207, October 2000, Liekhus, 
6 K.J., S.M. Djordjevic, M. Devarakonda, and M.J. Connolly, Idaho National Engineering and 
7 Environmental Laboratory, Idaho Falls, Idaho. 

a Lockheed Idaho Technologies Company, 1995, Position for Determining Gas Phase Volatile 
g Organic Compound Concentrations in Transuranic Waste Containers, INEL-95/0109/Revision 1, 

10 M.J. Connolly, et. al. 

11 U.S. Environmental Protection Agency (EPA), 1999, Compendium of Methods for Determination 
12 of Toxic Organic Compounds in Ambient Air (EPA/625/R-96/1 Ob, January 1999). 

13 U.S. Environmental Protection Agency (EPA), 1996. Test Methods for Evaluating Solid Waste, 
14 "Laboratory Manual Physical/Chemical Methods, SW-846, 3rd ed., U.S. EPA, OSW and ER, 
15 Washington D.C. 
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Table C1-1 
Gas Sample Requirements 

Minimum Drum 
Headspace Sample 

Parameter Container• Volume b 

VOCs SUMMA® Canister 250ml 

Alternately, canisters that meet QAOs may be used. 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

July H, 2011 November 1, 2012 

Holding Temperatures 

0-40 ''C 

Alternatively, if available headspace is limited, a single 100 ml sample may be collected for determination of 
VOCs. 
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Table C1-2 
Summary of Drum Field QC Headspace Sample Frequencies 

QC Samples Manifold Direct Canister On-Line Systems 

Field blanks ' 1 per sampling batch d 1 per sampling batch d 1 per on-line batch 1 

Equipment blanks b 1 per sampling batch d once e 1 per on-line batch 1 

Field reference standards ' 1 per sampling batch d once e 1 per on-line batch 1 

Field duplicates 1 per sampling batch d 1 per sampling batch d 1 per on-line batch 1 

Analysis of field blanks for VOCs (Table C3-2 of Attachment C3), only, is required. For on-line integrated 
sampling/analysis systems, if field blank results meet the acceptance criterion, a separate on-line blank is not 
required. 

One equipment blank or on-line sample shall be collected, analyzed for VOCs (Table C3-2), and 
demonstrated clean prior to first use of the headspace gas sampling equipment with each of the sampling 
heads, then at the specified frequency, for VOCs only thereafter. Daily, prior to work, the sampling manifold, if 
in use, shall be verified clean using an OVA. 

One field reference standard or on-line control sample shall be collected, analyzed, and demonstrated to meet 
the QAOs specified in Permit Attachment C3 prior to first use, then at the specified frequency thereafter. 

A sampling batch is a suite of samples collected consecutively using the same sampling equipment within a 
specific time period. A sampling batch can be up to 20 samples (excluding field QC samples), all of which 
shall be collected within 14 days of the first sample in the batch. 

One equipment blank and field reference standard shall be collected after equipment purchase, cleaning, and 
assembly. 

An on-line batch is the number of samples collected within a 12-hour period using the same on-line integrated 
sampling/analysis system. The analytical batch requirements are specified by the analytical method being 
used in the on-line system. 

PERMIT ATTACHMENT C1 
Page C 1-32 of 50 



2 

3 

Table Cl-3 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

July 1 q, 20HNovember 1, 2012 

Summary of Sampling Quality Control Sample Acceptance Criteria 

QC Sample Acceptance Criteria Corrective Action a 

Field blanks VOC amounts s 3 x MDLs in Nonconformance if any VOC 

Table C3-2 for GC/MS and GC/FID; 
amount> 3 x MDLs in Table C3-2 
for GC/MS and GC/FID; 

< PRQLs in Table C3-2 for FTIRS ;, PRQLs in Table C3-2 for FTIRS 

Equipment blanks VOC amounts s 3 x MDLs in Nonconformance if any analyte 

Table C3-2 of for GC/MS and 
amount> 3 x MDLs in Table C3-2 

GC/FID; 
for GC/MS and GC/FID; 

< PRQLs in Table C3-2 for FTIRS 
;, PRQLs in Table C3-2 for FTIRS 

Field reference standards or on-line 70-130%R Nonconformance if %R < 70 or > 
control sample 130 

Field duplicates or on-line duplicate RPD :>25 Nonconformance if RPD > 25 

Corrective action is only required if the final reported QC sample results do not meet the acceptance criteria. 

MDL Method detection limit 

%R Percent recovery 

RPD Relative percent difference 
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Table C1-4 
Sample Handling Requirements for Homogeneous Solids and Soil/Gravel 

Suggested Required Suggested Maximum Holding 
Parameter Quantity• Preservative Container Timeb 

VOCs 15 grams Cool to 4°C Glass Vialc 14 Days Prep/ 40 
Days Analyzed 

SVOCs 50 grams Cool to 4''C Glass Jar• 14 Days Prep/ 40 
Days Analyzed 

Metals 10 grams Cool to4"C Plastic Jar' 180 Days 9 

Quantity may be increased or decreased according to the requirements of the analytical laboratory, as long as 
the QAOs are met. 

Holding time begins at sample collection (holding times are consistent with SW-846 requirements). 

40-ml VOA vial or other appropriate containers shall have an airtight cap. 

40-day holding time allowable only for methanol extract- 14-day holding time for non-extracted VOCs. 

Appropriate containers should be used and should have Teflon® lined caps. 

Polyethylene or polypropylene preferred, glass jar is allowable. 

Holding time for mercury analysis is 28 days. 

Note: Preservation requirements in the most recent version of SW-846 may be used if appropriate. 
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Scenario 

1 

2 

3 

A. 

81. 

82. 

c. 

Table C1-5 
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Headspace Gas Drum Age Criteria Sampling Scenarios 

Description 
Unvented 55-gallon drums without rigid poly liners are sampled through the drum lid at the time 
of venting. 

Unvented 55-gallon drums with unvented rigid poly liners are sampled through the rigid poly liner 
at the time of venting or prior to venting. 

Vented 55-gallon drums with unvented rigid poly liners are sampled through the rigid poly liner at 
the time of venting or prior to venting. 

Unvented 55-gallon drums with vented rigid poly liners are sampled through the drum lid at the 
time of venting. 

55-gallon drums that have met the criteria for Scenario 1 and then are vented, but not sampled at the 
time of venting. a 

Containers (i.e., 55-gallon drums, 85-gallon drums, 1 00-gallon drums, SW8s, TOOPs, SL82s and pipe 
components) that are initially packaged in a vented condition and sampled in the container headspace 
and containers that are not sampled under Scenario 1 or 2. 

Containers that have not met the Scenario 1 DAC at the time of venting must be categorized under Scenario 3. 
This requires the additional information required of each container in Scenario 3 (i.e., determination of packaging 
configuration), and such containers can only be sampled after meeting the appropriate Scenario 3 DAC. 
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Table C1-6 
Scenario 1 Drum Age Criteria (in days) Matrix 

Summary Category Group DAC(Days) 

S5000 53 

Note: Containers that are sampled using the Scenario 1 DAC do not require information on the packaging 
configuration because the Scenario 1 DAC are based on a bounding packaging configuration. In addition, information 
on the rigid liner vent hole presence and diameter do not apply to containers that are sampled using the Scenario 1 
DAC because they are unvented prior to sampling. 
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Scenario 2 Drum Age Criteria (in days) Matrix 

Summary Category Group 55000 

Filter H2 Diffusivity a Rigid Liner Vent Hole Diameter (in b 

(molls/mod fraction) 0.30 0.375 0.75 1.0 

1.9 X 10-6 29 22 13 12 

3.7x 10-6 25 20 12 11 

3.7 X 10-5 7 6 6 4 

The documented filter H2 diffusivity must be greater than or equal to the listed value to use the DAC for the 
listed filter H2 diffusivity (e.g., a container with a filter H2 diffusivity of 4.2 x 10-6 must use a DAC for a filter with 
a 3. 7 x 10-6 filter H2 diffusivity). If a filter H2 diffusivity for a container is undocumented or unknown or is less 
than 1 .9 x 1 o-6 filter H2 diffusivity, a filter of known H2 diffusivity that is greater than or equal to 1 .9 x 1 o-6 filter 
H2 diffusivity must be installed prior to initiation of the relevant DAC period. 

The documented rigid liner vent hole diameter must be greater than or equal to the listed value to use the 
DAC for the listed rigid liner vent hole diameter (e.g., a container with a rigid liner vent hole of 0.5 in. must use 
a DAC for a rigid liner vent hole of 0.375 in.). If the rigid liner vent hole diameter for a container is 
undocumented during packaging (Attachment C, Section C-3d(1)), repackaging (Attachment C, Section C-
3d(1 )), and/or venting (Section C1-1 a[4][ii]), that container must use a DAC for a rigid liner vent hole diameter 
of 0.30 in. 

Note: Containers that are sampled using the Scenario 2 DAC do not require information on the packaging 
configuration because the Scenario 2 DAC are based on a bounding packaging configuration. 
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Table C1-8 
Scenario 3 Packaging Configuration Groups 

Packaging Configuration Group Covered 55000 Packaging Configuration Groups 

Packaging Configuration Group 1, 55-gal drums a . No layers of confinement, filtered inner lid b . No inner baQs, no liner baQs (boundinQ case) 

Packaging Configuration Group 2, 55-gal drums a . 1 inner bag . 1 filtered inner bag . 1 liner bag . 1 filtered liner bag . 1 inner bag, 1 liner bag . 1 filtered inner bag, 1 filtered liner bag . 2innerbags . 2 filtered inner bags . 2 inner bags, 1 liner bag . 2 filtered inner bags, 1 filtered liner bag . 3 inner bags . 3 filtered inner bags . 3 filtered inner bags, 1 filtered liner bag . 3 inner baos, 1 liner baq (boundino casE)) 

Packaging Configuration Group 3, 55-gal drums and . 2 liner bags 
shielded containers a . 2 filtered liner bags . 1 inner bag, 2 liner bags . 1 filtered inner bag, 2 filtered liner bags . 2 inner bags, 2 liner bags . 2 filtered inner bags, 2 filtered liner bags . 3 filtered inner bags, 2 filtered liner bags . 4innerbags . 3 inner bags, 2 liner bags . 4 inner baqs, 2 liner baos (boundinq easEl}_ 

Packaging Configuration Group 4, pipe components . No layers of confinement inside a pipe component . 1 filtered inner bag, 1 filtered metal can inside a 
pipe component . 2 inner bags inside a pipe component . 2 filtered inner bags inside a pipe component . 2 filtered inner bags, 1 filtered metal can inside a 
pipe component . 2 inner bags, 1 filtered metal can inside a pipe 
component (bounding case) 

Packaging Configuration Group 5, Standard Waste Box, . No layers of confinement 
Ten-Drum Overpack, or Standard Large Box 2' . 1 SWB liner bag {boundinq case) 

Packaging Configuration Group 6, Standard Waste Box, . any combination of inner and/or liner bags that is 
Ten-Drum Overpack, or Standard Large Box 2 a less than or equal to 6 . 5 inner bags, 1 SWB liner bag (bounding case) 
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Packaging Configuration Group 

Packaging Configuration Group 7, 85-gal. drums and 
100-gal. drums a 

Packaging Configuration Group 8, 85-gal. drums and 
100-gal. drums ' 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

July 1 i, 2011 November 1, ?01 2 

Covered 55000 Packaging Configuration Groups . No inner bags, no liner bags, no rigid liner, filtered 
inner lid (bounding case) b . No inner baos, no liner baos, no rigid liner . 4 inner bags and 2 liner bags, no rigid liner, filtered 
inner lid (bounding case) b 

It a specific Packaging Configuration Groups cannot be determined based on the data collected during 
packaging and/or repackaging, a conservative default Packaging Configuration Group of 3 for 55-gallon drums 
and st1ielded containers, 6 for SWBs, TOOPs, and SLB2s, and 8 tor 85-gallon and 1 00-gallon drums must be 
assigned provided the drums do not contain pipe component packaging. It pipe components are present as 
packaging in the drums, the pipe components must be sampled following the requirements for Packaging 
Configuration Group 4. 

A "filtered inner lid" is the inner lid on a double lid drum that contains a filter. 

Definitions: 

Liner Bags: One or more optional plastic bags that are used to control radiological contamination. Liner bags tor 
drums have a thickness of approximately 11 mils. Liner bags are typically similar in size to the container. SWB liner 
bags have a thickness of approximately 14 mils. TOOPs and SLB2s use SWB liner bags. 

Inner Bags: One or more optional plastic bags that are used to control radiological contamination. Inner bags have 
a thickness of approximately 5 mils and are typically smaller than liner bags. 
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1 Table C1-9 
2 Scenario 3 Drum Age Criteria (In Days) Matrix for 85000 Waste by Packaging Configuration Group 

Filter H, Diffusivity a 

~jmolls/mol fraction) 
1.9 X 10-6 

3.7 X 10-6 

3.7 X 10-S 

Filter H, Diffusivity a 

Jmol/s/mol fraction) 
1.9 X 10-6 

3.7 X 10-6 

3.7 X 10·'· 

Filter H, Diffusivity ·' 
_(111_QI/s__lrnol_f!-_a<:ti()J1) ___ 

--~ 

1.fl X 10 1
' 

--- - --~-------- ------
:l./ X 1() /. 

:lJ X 1() '• 
- ------

--- ~ .. ------ ~ ---
Filter H, Diffusivity '' 

--· 
{l_n<:)~SJI~l)l_f!:act il)_nl __ -------

·· 1.9 X 10 '· 

- ---·- ---~----- ---------
Filter H2 Diffusivity •. c 

.. (n1o_I!_!;Lm..QL!I'~.c!_L~l 
> 7.4 X 10 /. (SWB) 

·------------------· 
3.33 x w-'· (TDOP) 

----···-------------------
fi.()O x 10' ISLB:J) 

- -- ~----~---

Packaging Configuration Group 1 

Ri id Liner Vent Hole Diameter b 

0.3-inch 0.375-inch 0.75-inch 1-inch No 
Diameter Diameter Diameter Diameter Liner 

Hole Hole Hole Hole Lid No Liner 

131 95 37 24 4 4 

111 85 36 24 4 4 

28 28 23 19 4 4 

Packaging Configuration Group 2 
... 

Ri ~id Liner Vent Hole Diameter b 

0.3-inch 0.375-inch 0.75-inch 1-inch No 
Diameter Diameter Diameter Diameter Liner 

Hole Hole Hole Hole Lid No Liner 

175 138 75 60 30 11 

152 126 73 59 30 11 

58 57 52 47 28 8 

Packaging Configuration Group 3 

Ri id Liner Vent Hole Diameter " 
---·-~ ~-------- --------·-· ·-· ............ 

0.3-inch 0.375-inch 0.75-inch 1-inch No 
Diameter Diameter Diameter Diameter Liner 

Hole _ __I:!<:>Le _ - Hole Hole Lid No Liner - --
199 161 96 80 46 16 

175 148 93 79 46 16 

72 72 67 62 42 10 

__ ~<:~in_g_C_o_n_!iguration Group 4 ---- ---- -----

, __ 

-· 

--

- -· 
~Headspace Sf!!nple Taken Inside P~eC~mp__onent 

152 

_ Packaging Co.ll!ig!!.!:ation ~~().!!1!_5 ____ ----------

~ ~ 

Headspace Sample Taken Inside SWBITDOP/SLB2 

15 

15 

21 
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Filter H2 Diffusivity a, c 

(moVs/mol fraction) 

> 7.4 x 10-6 (SWB) 

3.33 X 10-5 (TDOP) 

6.60 X 10 4 (SLB2) 

Filter H2 Diffusivity a 

(molls/mol fraction) 

3.7 X 10-6 

7.4 X 10-6 

1.85 X 10-5 

Filter H2 Diffusivity a 

(molls/mol fraction) 

3.7 X 10-6 

Packaging Configuration Group 6 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

July 11, 2011 November 1, 2012 

Headspace Sample Taken Inside SWB/TDOP/SLB2 

56 

56 

56 

Packaging Configuration Group 7 d 

Inner Lid Filter Vent Minimum H2 Diffusivity (molls/mol fraction) a 

7.4 X 10-6 1.85 X 10-S 9.25 X 10-Se 

13 7 2 

10 6 2 

6 4 2 

Packaging Configuration Group 8 

Inner Lid Filler Vent Minimum H2 Diffusivity (molls/mol fraction) 

7.4 X 10-6 

21 

The documented filter H2 diffusivity must be greater than or equal to the listed value to use the OAC for the listed 
filter H2 diffusivity (e.g., a container with a filter H2 diffusivity of 4.2 x 10-6 must use a OAC for a filter with a 
3.7 x 1 o-6 filter H2 dillusivity). If a filter H2 diffusivity for a container is undocumented or unknown or is less than 
1 .9 x 1 o-6 filter H2 diffusivity, a filter of known H2 diffusivity that is greater than or equal to 1 .9 x 1 o-6 filter H2 

diffusivity must be installed prior to initiation of the relevant OAC period. 

The documented rigid liner vent hole diameter must be greater than or equal to the listed value to use the OAC 
for the listed rigid liner vent hole diameter (e.g., a container with a rigid liner vent hole of 0.5 in. must use a OAC 
for a rigid liner vent hole of 0.375 in.). If the rigid liner vent hole diameter for a container is undocumented during 
packaging, repackaging, and/or venting (Section C1-1a[4][ii]), that container must use a OAC for a rigid liner vent 
hole diameter of 0.30 in. 

The filter H2 diffusivity for SWBs, TOOPs, or SLB2s is the sum of the diffusivities for all of the filters on the 
container because SWBs, TOOPs, and SLB2s have more than 1 filter. 

Headspace sample taken between inner and outer drum lids. If headspace sample is taken inside the filtered 
inner drum lid prior to placement of the outer drum lid, then a OAC value of 2 days may be used. Footnote e is 
also applicable. Packaging Configuration Group 7 OAC values apply to drums with up to two lids. 

While a OAC value of 2 days may be determined, containers must comply with the equilibrium requirements 
specified in Section C1-1a (i.e., 72 hours at 18°C or higher). The equilibrium requirement for headspace gas 
sampling shall be met separately. 
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Figure C1-2 
Headspace Sampling Manifold 
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Figure C1-3 
SUMMA® Canister Components Configuration (Not to Scale) 
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Schematic Diagram of Direct Canister with the Poly Bag Sampling Head 
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Figure C1-6 
Non-Rotational Coring Tool (Thin Walled Sampler) 
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2 RCRA CONTINGENCY PLAN 

3 Introduction 

Waste Isolation Pilot Plant 
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November 1, 2012 

4 The WIPP facility is owned and co-operated by the U.S. Department of Energy (DOE) and co-
s operated by its designated Management and Operating Contractor (MOC) (Permit Section 
6 1 53). 

This Contingency Plan was prepared in accordance with the Resource Conservation and 
8 Recovery Act (RCRA) requirements codified in 20.4.1.500 NMAC (incorporating 40 CFR 
9 §264.50 to §264.56), "Contingency Plan and Emergency Procedures," and submitted in 

10 compliance with 204.1.900 NMAC (incorporating 40 CFR §270 14(b)(7)). The purpose of this 
11 document is to define responsibilities, to describe coordination of activities, and to minimize 
12 hazards to human health and the environment from fires, explosions, or any sudden or 
n nonsudden release of hazardous waste, or hazardous waste constituents to air, soil, or surface 
14 water (20.4.1.500 NMAC (incorporating 40 CFR §264.51 (a])). This plan consists of descriptions 
1s of processes and emergency responses specific to hazardous substances, contact-handled 
16 (CH) and remote-handled (RH) transuranic (TRU) mixed waste and other hazardous waste 
17 handled at the WIPP facility. 

18 D-1 Generallnformation 

.9 The WIPP facility is located 26 miles (mi) (42 kilometers (km]) east of Carlsbad, in Eddy County 
20 in southeastern New Mexico, and includes an area of 10,240 acres (ac) (4, 144 hectares (ha]). 
21 The facility is located in an area of low-population density, with fewer than 30 permanent 
22 residents living within a 10 mi (16 km) radius of the facility. The area surrounding the facility is 
23 used primarily for grazing, potash mining, and mineral exploration. Resource development that 
24 would affect WIPP facility operations or the long-term integrity of the facility is not allowed within 
25 the 10,240 ac (4, 144 ha) that have been set aside for the WIPP Project. 

26 The WIPP facility is designed to receive containers of TRU waste, which will be transported to 
27 the WIPP facility from the ten major and other minor DOE TRU mixed waste generator and/or 
28 storage sites. The waste will be emplaced in the bedded salt of the Salado Formation, 
29 2, 150 feet (ft) (655 meters [m]) below ground surface. 

30 As a geologic facility for the management of TRU mixed waste, the WIPP repository is regulated 
31 as a "miscellaneous unit," as defined under 20.4.1.500 NMAC (incorporating 40 CFR §264.601 
32 to §264.603). The areas at the WIPP facility subject to this permit include the surface container 
33 storage areas in the Waste Handling Building (WHB) Container Storage Unit (WHB Unit) and 
34 the Parking Area Container Storage Unit (Parking Area Unit), located south of the WHB, and 
35 the areas below ground in which waste will be emplaced. 

36 The WIPP facility includes other surface structures, shafts, and underground areas (Figures D-
37 1, D-2, and D-3). Surface structures other than the WHB, that support TRU mixed waste 
38 management include: 

39 Exhaust Filter Building - houses the filter banks to which the underground ventilation can 
40 be diverted in the unlikely event of an underground release of radionuclides. 
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Guard and Security Building - houses the facility security personnel and communications 
equipment necessary for them to perform their duties. Section D-4a specifies the duties of 

3 the security officers relative to contingency actions. 

4 Safety and Emergency Services Building - houses the surface emergency response 
5 vehicles (fire truck, rescue truck, ambulance), Health Services (first aid), Emergency 
6 Operations Center, and the Dosimetry Laboratory. The Hazardous Material Response 

Trailer is staged at the WIPP facility in an area that is readily accessible to Emergency 
8 Services. Emergency Services is located in Building 452. Table 0-6 describes emergency 
9 equipment and associated locations. 

10 Support Building - houses the Central Monitoring Room (see section D-4a). 

11 Transuranic Package Transporter-11 (TRUPACT-11) Maintenance Facility- is located west 
12 of the CH bay. No TRU mixed waste management activities will occur in this facility. 

13 Surface facilities used for storage of support equipment are identified in Table 0-6. 

14 Building 452, Safety and Emergency Services Facility, houses the emergency response 
15 vehicles, emergency equipment, the mine rescue room, mine rescue team equipment, and the 
16 Emergency Operations Center (EOC). The Hazardous Material Response Trailer is staged at 
17 the WIPP facility in an area readily accessible to Emergency Services. Emergency Services is 
18 located in Building 452. 

19 The RCRA permit addresses TRU mixed waste management activities in the WHB Unit, the 
20 Parking Area Unit, and the disposal units. The provisions of this Contingency Plan apply to 
21 hazardous waste disposal units (HWDU) in the underground waste disposal panels, storage in 
22 the WHB Unit and the Parking Area Unit, the Waste Shaft, and supporting TRU mixed waste 
23 handling areas. The remainder of the facility will not manage TRU mixed waste. This 
24 Contingency Plan has also been designed in accordance with 20.4.1.300 NMAC (incorporating 
25 40 CFR § 262.34(a)(4)- Standards for Generators of Hazardous Waste), and will be 
26 implemented whenever there is a fire, explosion, or release of hazardous waste which could 
27 threaten human health or the environment. Hazardous substances in the remainder of the 
28 facility are included as possible triggers of the Contingency Plan but are outside the scope of 
29 the regulations promulgated pursuant to RCRA This allows WIPP to maintain one emergency 
30 response plan which is consistent with the National Response Teams Integrated Contingency 
31 Plan Guidance (Federal Register, Vol. 61, No. 109, June 5, 1996). Inclusion is based on their 
32 National Fire Protection Association (NFPA) ratings in addition to their storage quantities. The 
33 majority of hazardous substances on-site are not expected to trigger the Contingency Plan 
34 because they are present in the same form and concentration as the product packaged for 
35 distribution and use by the general public or are used in a laboratory under the direct 
36 supervision of a technically qualified individual. Superfund Amendments and Reauthorization 
37 Act (SARA) Title Ill excludes these from emergency planning reporting. The list of hazardous 
38 substances in large enough quantities to constitute a Level II incident (Section 0-3) is provided 
39 in Table 0-1. In addition to TRU mixed waste, these are the only hazardous substances 
40 currently on site which, if spilled, may be of sufficient impact to cause this Contingency Plan to 
41 be implemented. Magnesium Oxide (MgO) is stored on-site in large quantities. It is used as 
42 backfill in the waste emplacement rooms as a pH buffer The pH buffer will limit the solubility of 
43 radionuclides after the underground rooms are filled and closed. MgO is not a hazardous 
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1 substance, a release of MgO will not create hazardous waste and poses no threat to human 
2 health or the environment, and is therefore not addressed in the Contingency Plan. 

3 Wastes generated as a result of maintenance or response actions will be categorized into one 
4 of three groups and disposed of accordingly. These are: 1) nonhazardous wastes to be 
5 disposed of in an approved landfill, 2) hazardous nonradioactive wastes to be disposed of at an 
6 off-site RCRA permitted facility, and 3) TRU mixed waste to be disposed of in the underground 
7 HWDUs. Disposal of TRU mixed waste in the WIPP facility is subject to regulation under 
s 20.4.1.500 NMAC. As required by 20.4.1 .500 NMAC (incorporating 40 CFR §264.601 ), the 
g Permittees will demonstrate that the environmental performance standards for a miscellaneous 

10 unit, which are applied to the HWDUs in the underground, will be met In addition, the technical 
11 requirements of 20.4.1 .500 NMAC (incorporating 40 CFR §264.170 to §264. 178) are applied to 
12 the operation of the container storage units in the WHB Unit and in the Parking Area Unit south 
13 of the WHB. Liquid wastes that may be generated as a result of the fire fighting water or 
14 decontamination solutions will be managed as follows: 

15 Non-Mixed- Hazardous waste liquids contaminated only with hazardous constituents will 
16 be placed into containers and managed in accordance with 20.4.1 .300 NMAC 
17 (incorporating 40 CFR §262.34) requirements. The waste will be shipped to an approved 
18 off-site treatment, storage, or disposal facility 

19 Mixed - Liquids contaminated with TRU mixed waste (inside the WHB Unit) will be 
20 solidified as they are placed into containers with cement, Aquaset, or absorbent material in 

them. The solidified materials will be disposed of in the underground WIPP repository as 
.2 derived waste. 

23 This chapter of the permit application describes the HWDUs, the TRU mixed waste 
24 management facilities and operations, compliance with the environmental performance 
25 standards, and with the applicable technical requirements of 20.4.1 .500 NMAC (incorporating 
26 40 CFR §264.170 to §264. 178 and §264.601, respectively). The configuration of the WIPP 
27 facility consists of completed structures; including all buildings and systems for the operation of 
28 the facility. 

29 D-1a Disposal Phase Overview 

30 The Disposal Phase will consist of receiving CH TRU mixed waste shipping containers, 
31 unloading and transporting the waste containers to the underground HWDUs, emplacing the 
32 waste in the underground HWDUs, and subsequently achieving closure of the underground 
33 HWDUs in compliance with applicable State and Federal regulations. 

34 The TRU mixed waste that will be disposed at the WIPP facility results primarily from activities 
35 related to the reprocessing of plutonium-bearing reactor fuel and fabrication of plutonium-
36 bearing weapons, as well as from research and development This TRU mixed waste consists 
37 largely of such items as paper, cloth, and other organic material; laboratory glassware and 
38 utensils; tools; scrap metal; shielding; and solidified sludges from the treatment of wastewater 
39 Much of this TRU mixed waste is also contaminated with substances that are defined as 
40 hazardous under 20.4.1.200 NMAC. 
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D-1 b Waste Description 

2 Waste destined for WI PP are, or were, produced as a byproduct of weapons production and 
3 have been identified in terms of waste streams based on the processes that produced them. 
4 Each waste stream identified by generators is assigned to a Waste Summary Category to 
5 facilitate RCRA waste characterization, and reflect the final waste forms acceptable for WIPP 
6 disposaL 

These Waste Summary Categories are: 

8 S3000-Homogeneous Solids 

9 Solid process residues defined as solid materials, excluding soil, that do not meet the 
10 applicable regulatory criteria for classification as debris (20.4 1.800 NMAC (incorporating 
11 40 CFR §268.2[g] and [h])). Included in solid process residues are inorganic process 
12 residues, inorganic sludges, salt waste, and pyrochemical salt waste. Other waste streams 
13 are included in this Waste Summary Category based on the specific waste stream types 
14 and final waste form. This category includes wastes that are at least 50 percent by volume 
1s solid process residues. 

1s S4000-Soils/Gravel 

17 This waste summary category includes waste streams that are at least 50 percent by 
1a volume soiL Soils are further categorized by the amount of debris included in the matrix. 

19 S5000-Debris Wastes 

20 This waste summary category includes waste that is at least 50 percent by volume 
21 materials that meet the criteria for classification as debris (20.4.1.800 NMAC 
22 (incorporating 40 CFR §268.2)). Debris is a material for which a specific treatment is not 
23 provided by 20.4.1.800 NMAC (incorporating 40 CFR §268 Subpart D), including process 
24 residuals such as smelter slag from the treatment of wastewater, sludges or emission 
25 residues. 

26 Debris means solid material exceeding a 2.36 inch (60 millimeter) particle size that 
27 is intended for disposal and that is: 1) a manufactured object, 2) plant or animal 
2s matter, or 3) natural geologic materiaL 

29 Included in the S5000 Waste Summary Category are metal debris, lead containing metal 
30 debris, inorganic nonmetal debris, asbestos debris, combustible debris, graphite debris, 
31 heterogeneous debris, and composite filters, as well as other minor waste streams. 
32 Particles smaller than 2.36 inches in size may be considered debris if the debris is a 
33 manufactured object and if it is not a particle of S3000 or S4000 materiaL 

34 Examples of waste that might be included in the S5000 Waste Summary Category are 
35 asbestos-containing gloves, fire hoses, aprons, flooring tiles, pipe insulation, boiler jackets, 
36 and laboratory tabletops. Also included are combustible debris constructed of plastic, 
37 rubber, wood, paper, cloth, graphite, and biological materials. Examples of graphite waste 
38 that would be included are crucibles, graphite components, and pure graphite. 
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Wastes may be generated at the WIPP facility as a direct result of managing the TRU and TRU 
mixed wastes received from the off-site generators. Such generated waste may occur in either 

3 the WHB Unit or the Underground. For example, when TRU mixed wastes are received at the 
4 WHB Unit, the CH or RH Package shipping containers and the TRU mixed waste containers are 
5 checked for surface contamination. Under some circumstances, 1 if contamination is detected, 
6 the shipping container and/or the TRU mixed waste containers will be decontaminated. In the 

underground, waste may be generated as a result of radiation control procedures used during 
8 monitoring activities. The waste generated from radiation control procedures will be assumed to 
9 be TRU and/or TRU mixed waste. Throughout the remainder of this plan, this waste is referred 

10 to as "derived waste." All such derived waste will be placed in the rooms in HWDUs along with 
11 the TRU mixed waste for disposal. 

12 D-1c Containers 

13 The waste containers that will be used at the WIPP facility qualify as "containers," in accordance 
14 with 20.4.1.1 01 NMAC (incorporating 40 CFR §260.1 0). That is, they are "portable devices in 
15 which a material is stored, transported, treated, disposed of, or otherwise handled." 

16 TRU mixed waste containers, containing off-site waste, will not be opened at the WIPP facility. 
17 Derived waste containers are kept closed at all times unless waste is being added or removed. 

18 Waste, including "derived waste," containing liquid in excess of TSDF-WAC limits shall not be 
19 emplaced in the WIPP (See Permit Attachment C, Section C-1c) . 

. o Special requirements for ignitable, reactive, and incompatible waste are addressed in 
21 20.4.1.500 NMAC (incorporating 40 CFR §§264.176 and 177). The RCRA Permit Treatment, 
22 Storage, and Disposal Facility Waste Acceptance Criteria (TSDF-WAC) precludes ignitable, 
23 reactive, or incompatible TRU mixed waste from being placed into storage or disposed of at 
24 WIPP 

25 D-1 d Description of Conta1ners 

26 CH TRU mixed waste containers will be either 55-gallon (gal) (208-liter (L)) drums singly or 
27 arranged into seven (7)-packs, 85-gal (322-L) drums (used as singly or arranged into four (4)-
28 packs, 1 00-gal (379 L) drums singly or arranged into three (3)-packs, ten-drum overpacks 
29 (TDOP), 66.3 fe (1.88 m3

) SW8s, or standard large box 2s (SLB2). 

30 RH TRU mixed waste containers are either canisters or drums. Canisters will be loaded singly in 
31 an RH-TRU 72-8 cask and drums will be loaded in a CNS 10-1608 cask. Drums in the CNS 10-
32 1608 cask will be arranged singly or in drum carriage units containing up to five drums each. 
33 Canisters and drums are described in Permit Attachment M1 

34 Remote-Handled TRU mixed waste may arrive in shielded containers with an internal capacity 
35 of 4.0 fe (0.11 m3

). Shielded containers will be arranged as three-packs" 
36 

' Typically contamination lhat is less than six square feet in area and less than 2000 disintegrations per minute (dpm) alpha or 
20,000 dpm beta/gamma, may be decontaminated. Containers that exceed these thresholds will be returned to lhe point of ongin for 
decontamination. 
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D-1 e Description of Surface Hazardous Waste Management Units 

2 The WHB is the surface facility where waste handling activities will take place. The WHB has a 
3 total area of approximately 84,000 square feet (ff) (7,804 square meters [m2

]) of which 49,710 
4 ft2 (4,618 m2

) are designated as the WHB Unit for TRU mixed waste management. Within the 
5 WHB Unit, 32,307 ft2 (3,001 m2

) are designated for the waste handling and container storage of 
6 CH TRU mixed waste and 17,403 ft2 (1 ,617 m2

) are designated for the handling and storage of 
7 RH TRU mixed waste. These areas are being permitted as container storage units. The 
8 concrete floors within the WHB Unit are sealed with an impermeable coating that has excellent 
g resistance to the chemicals in TRU mixed waste and, consequently, provide secondary 

10 containment for TRU mixed waste. In addition, a Parking Area Unit south of the WHB will be 
11 used for storage of waste in sealed shipping containers awaiting unloading. This area is also 
12 being permitted as a container storage unit. The sealed shipping containers provide secondary 
13 containment in this hazardous waste management unit (HWMU). 

14 0-1 e(1) CH Bay Operations 

15 Once unloaded from the Contact-Handled Package, CH TRU mixed waste containers (3-pack of 
16 shielded containers, ?-packs of 55-gal drums, 3-packs of 100-gal drums, 4-packs of 85-gal 
11 drums, SWBs, TOOPs, or one SLB2) are placed on the facility pallet. The waste containers are 
18 stacked on the facility pallets (one- or two-high, depending on weight considerations). The use 
19 of facility pallets will elevate the waste at least 6 inches (in.) (15 centimeters [em]) from the floor 
20 surface. Pallets of waste will then be stored in the CH bay. This storage area will be clearly 
21 marked to indicate the lateral limits of the storage area. This storage area will have a maximum 
22 capacity of thirteen facility pallets of waste during normal operations. These pallets will typically 
23 be in the CH Bay storage area for a period of up to five days. 

24 In addition, four Contact-Handled Packages, containing up to 640 fe of CH TRU waste in 
25 containers, may occupy positions at the TRUPACT-11 Unloading Docks (TRUDOCK). 

26 Aisle space shall be maintained in all CH Bay waste storage areas. The aisle space shall be 
21 adequate to allow unobstructed movement of fire response personnel, spill-control equipment, 
28 and decontamination equipment that would be used in the event of an off-normal event. An aisle 
29 space between facility and containment pallets will be maintained in all CH TRU mixed waste 
30 storage areas. 

31 D-1e(2) RH Complex Operations 

32 Loaded RH TRU casks are received in the RH Bay of the WHB. The RH Bay is served by an 
33 overhead bridge crane used for cask handling and maintenance operations. Storage in the RH 
34 Bay occurs in the RH-TRU 72-B or CNS 1 0-160B casks. A maximum of two loaded casks may 
35 be stored in the RH Bay and a maximum of one cask in the Cask Unloading Room may be 
36 stored at one time. A minimum of 44 inches (1 1 m) will be maintained between loaded casks in 
37 the RH Bay. The cask serves as secondary containment in the RH Bay for the RH TRU mixed 
38 waste payload container. In addition, the RH Bay has a concrete floor. 

39 Single RH TRU mixed waste canisters are unloaded from the RH-TRU 72-B casks in the 
40 Transfer Cell of the RH Complex where they are transferred to facility casks. Drums of RH TRU 
41 mixed waste will be transferred remotely from the CNS 10-160B cask, into the Hot Cell, and 
42 loaded into a canister. Storage in the Hot Cell occurs in either drums or canisters. A maximum 
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of 12 55-gallon drums of RH TRU mixed waste and one 55-gallon drum of derived waste (94 9 
fe (2. 7 m3

)) may be stored in the Hot Cell. Except for the derived waste drum, individual 55-
3 gallon drums may not be stored in the Hot Cell for more than 25 days. The Transfer Cell houses 
4 the Transfer Cell Shuttle Car, which is used to facilitate transferring the canister to the facility 
s cask. Storage in this area typically occurs at the end of a shift or in an off-normal event that 
6 results in the suspension of waste handling. A maximum of one canister (31 A fe (0.89 m3

)) may 
7 be stored in the Transfer Cell in a shielded insert in the Transfer Cell Shuttle Car or in a RH-
8 TRU 72-B cask. 

9 The Facility Cask Loading Room provides for transfer of a canister to the facility cask for 
10 subsequent transfer to the waste shaft conveyance and to the Underground Hazardous Waste 
11 Disposal Unit. The Facility Cask Loading Room also functions as an air lock between the waste 
12 shaft and the Transfer CeiL Storage in this area typically occurs at the end of a shift or in an off-
13 normal event that results in the suspension of waste handling. A maximum of one canister 
14 (31 A ff (0.89 m3

)) may be stored in the Facility Cask in the Facility Cask Loading Room. 

15 Derived waste will be stored in the RH Bay and in the Hot Cell. 

16 D-1 e(3) Parking Area Container Storage Unit (Parking Area Unit) 

17 The area extending south from the WHB within the fenced enclosure identified as the Controlled 
18 Area on Figure A 1-2 is defined as the Parking Area Container Storage Unit. This area provides 
19 storage for up to 6,734 fe (191 m3

) of CH and/or RH TRU mixed waste contained in up to 40 
'O loaded Contact-Handled Packages and 8 Remote-Handled Packages. Secondary containment 
1 and protection of the waste containers from standing rainwater are provided by the 

22 transportation containers. Up to 12 additional Contact-Handled Packages and four additional 
23 Remote-Handled Packages may be stored in the Parking Area Surge Area so long as the 
24 requirements of Permit Sections 3.1.2.3 and 3. 1.2.4 are met. No more than 50 Contact-Handled 
25 and 12 Remote-Handled Packages may be stored in the Parking Area Storage Unit. 

26 The safety criteria for Contact-Handled and Remote-Handled Packages require that they be 
27 opened and vented at a frequency of at least once every 60 days. During normal operations, 
28 Contact-Handled and Remote-Handled Packages will not require venting while located in the 
29 Parking Area Unit. Any off-normal event which results in the need to store a waste container in 
30 the Parking Area Unit for a period of time approaching fifty-nine (59) days shall be mitigated by 
31 returning the shipment to the generator prior to the expiration of the 60 day NRC venting period 
32 or by moving the Contact-Handled or Remote-Handled Package inside the WHB Unit where the 
33 waste will be removed and placed in one of the permitted storage areas or in the underground 
34 hazardous waste disposal unit. 

35 D-1 f Off-Normal Events 

36 Off-normal events could interrupt normal operations in the waste management process line. 
37 Shipments of waste from the generator sites will be stopped in any event which results in an 
38 interruption to normal waste handling operations that exceeds three days. 

39 D-1 q Containment 

40 The WHB Unit has concrete floors, which are sealed with a coating designed to resist all but the 
41 strongest oxidizing agents. Such oxidizing agents do not meet the TSDF-WAC and will not be 
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accepted in TRU mixed waste at the WIPP facility. Therefore, TRU mixed wastes pose no 
compatibility problems with respect to the WHB Unit floor 

3 During normal operations, the floor of the normal storage areas within the CH Bay and RH 
4 Complex shall be visually inspected on a weekly basis to verify that it is in good condition and 
5 free of obvious cracks and gaps. When a RH TRU mixed waste container is present in the RH 
a Complex, inspections will be conducted visually and/or using closed-circuit television cameras in 
7 order to manage worker dose and minimize radiation exposures. Manual inspections of the 
8 areas are performed at least annually during routine maintenance periods when waste is not 
9 present. 

10 Floor areas of the WHB used during off-normal events will be inspected prior to use and weekly 
11 while in use. Containers located in the permitted storage areas shall be elevated from the 
12 surface of the floor. Facility pallets provide at least 6 in (15 centimeters [em]) of elevation from 
13 the surface of the floor. TRU mixed waste containers that have been removed from Contact-
14 Handled or Remote-Handled Packages shall be stored at a designated storage area inside the 
15 WHB so as to preclude exposure to the elements. 

16 Secondary containment at permitted storage areas inside the WHB Unit shall be provided by the 
17 floor The Parking Area Unit and TRUDOCK storage area of the WHB Unit do not require 
18 engineered secondary containment,.since waste is not stored there unless it is protected by the 
19 Contact-Handled or Remote-Handled Packaging. Floor drains, the fire suppression water 
20 collection sump, and portable dikes, if needed, will provide containment for liquids that may be 
21 generated by fire fighting. Sump capacities and locations are shown in Drawing 41-F-087-014. 
22 Residual fire fighting liquids will be placed in containers and managed as described above. 
23 Secondary containment at storage locations inside the RH Bay, Cask Unloading Room, 
24 Transfer Cell, and Facility Cask Loading Room is provided by the cask or canisters that contain 
25 drums of RH TRU mixed waste. In the Hot Cell, secondary containment is provided by the Hot 
26 Cell subfloor In addition, the RH Complex contains a 220-gallon (833-L) sump in the Hot Cell, a 
27 11 ,400-gallon (43, 152-L) sump in the RH Bay, and a 220-gallon (833-l) sump in the Transfer 
28 Cell to collect any liquids. 

29 D-2 Response Personnel 

30 Persons qualified to act as the RCRA Emergency Coordinator, as required by 20.4.1.500 NMAC 
31 (incorporating 40 CFR §264.55), are listed in Table D-2. 

32 A RCRA Emergency Coordinator will be on-site at the WIPP facility 24 hours a day, seven days 
33 a week, with the responsibility for coordinating emergency response measures. RCRA 
34 Emergency Coordinators are listed in Table D-2, where four individuals have been designated 
35 primary RCRA Emergency Coordinators. This is because the on-duty Facility Shift Manager 
36 (FSM) is designated as the RCRA Emergency Coordinator The four individuals shown serve as 
37 FSM on a rotating shift basis. 

38 Persons qualified to act as the RCRA Emergency Coordinator are thoroughly familiar with this 
39 Contingency Plan, the TRU mixed waste and hazardous waste operations and activities at the 
40 WIPP facility, the locations of TRU mixed waste and hazardous waste activities, the locations on 
41 the site where hazardous materials are stored and used, and the locations of waste staging and 
42 accumulation areas. They are familiar with the characteristics of hazardous substances, TRU 
43 mixed waste and hazardous waste handled at the WI PP facility, the location of TRU mixed 
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1 waste and hazardous waste records within the WIPP facility, and the facility layout. In addition, 
2 persons qualified to act as the RCRA Emergency Coordinator have the authority to commit the 
3 necessary resources to implement this Contingency Plan. Figure D-4 outlines the RCRA 
4 Emergency Coordinator's position relative to other organizations that provide support. 

5 In addition to the RCRA Emergency Coordinator, the following individuals or groups have 
6 specified responsibilities during any WIPP facility emergency: 

• Assistant Chief Office Warden (ACOW)-Persons assigned to take accountability for 
8 sections of the site, and then reporting the accountability to the Chief Office Warden. 

9 • Central Monitoring Room Operator (CMRO)-The on-shift operator responsible for 
10 Central Monitoring Room (CMR) operations, including coordination of facility 
11 communications. The facility log is maintained by the CMRO. 

12 • Chief Office Warden (COWl-A predesignated individual with responsibilities for 
13 complete surface accountability at staging areas in the event of an evacuation. The 
14 Chief Office Warden receives reports from the ACOWs. 

15 • Emergency Response Team (ERT)-Supplemental group trained to respond to 
16 surface emergencies, to provide emergency first aid, and to respond to releases of 
17 hazardous waste or hazardous material. ERT members are part of the WIPP 
1a Supplemental Emergency Response Program. 

,9 • Emergency Services Technician (EST)/Fire Protection Technician (FPT)-Regular 
20 employee whose job is that of full-time emergency responder. During non-emergency 
21 conditions, the EST/FPT inspects facility fire suppression systems and emergency 
22 equipment. The EST/FPT completes specific sections of the "WIPP Hazardous 
23 Material Incident Report." Additional technical personnel complete identified sections 
24 of the report. 

25 • Fire Brigade-The fire brigade is a team of five personnel who respond to site 
26 emergencies. The team consists of an Incident Commander and four fire fighters. The 
21 fire fighters are trained in accordance with NFPA Standards for Industrial Fire Brigades 
28 (Fire Brigades that perform both advanced exterior and interior structural fire fighting). 

29 • First Line Initial Response Team (FLIRT)-Supplemental primary responders in the 
30 event of a general underground emergency for medical and hazardous material 
31 response. The FLIRT also provides backup support for the ERT in the event of a 
32 general surface-facility emergency. FLIRT members are part of the WIPP 
33 Supplemental Emergency Response Program. 

34 • Mine Rescue Team (MRT)-Supplemental group responsible for underground reentry 
35 and rescue after an emergency evacuation. The MRT responds in accordance with 30 
36 CFR Part 49 requirements. MRT members are part of the WIPP Supplemental 
37 Emergency Response Program. 

38 • Office Warden-An individual assigned responsibility for assuring that personnel are 
39 evacuated from his/her assigned area or building during evacuations. Office Wardens 
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maintain a list of all personnel in their specific area. This list is compared with the 
physical presence of personnel who assemble at the staging areas. The Office 
Wardens report area accountability to the ACOWs. 

4 • EOC Staff-The EOC consists of a minimum staff of three MOC management positions 
5 (the Crisis Manager, a Safety Representative and an Operations Representative) to 
6 activate the EOC. The full EOC Staff includes the Crisis Manager, the Deputy Crisis 
7 Manager, a Safety Representative, an Operations Representative and the EOC 
8 Coordinator. Additional technical and logistics personnel will provide support as 
9 necessary. The EOC is activated by the FSM. Since EOC staff are performing duties 

10 similar to their normal job functions and providing support related to their area of 
11 expertise, no specific RCRA training is required. 

12 0-3 Implementation 

13 The provisions of this Contingency Plan will be implemented immediately whenever there is an 
14 emergency event (e.g., a fire, an explosion, or a natural occurrence that involves or threatens 
1s hazardous or TRU mixed wastes or a release of hazardous substances, hazardous materials, or 
16 hazardous wastes) that could threaten human health or the environment, or whenever the 
17 potential for such an event exists as determined by the RCRA Emergency Coordinator, as 
18 required under 20.4.1.500 NMAC (incorporating 40 CFR §264.51 (b)). The following information 
19 is utilized for categorization of events to determine implementation of the Contingency Plan: 

zo Medical Emergencies (does not implement the Contingency Plan) 

21 2. Non-emergency (does not implement the Contingency Plan) 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

a. Fire already out, did not involve any hazardous materials. 

b. Spill or release involved materials excluded according to the SARA Title Ill, 
Statute 42 U.S C. 11021 (e). Such as: 

1) Any substance present in the same form and concentration as product 
packaged for distribution and use by the general public. (Example: Cleaning 
solutions) 

2) Any substance to the extent it is used in a laboratory under the direct 
supervision of a technically qualified individual. 

3) Petroleum, including crude oil or any fraction thereof, which is not otherwise 
specifically listed or designated as a hazardous substance by Comprehensive 
Environmental Response, Compensation and Liability Act (CERCLA). 
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Incident Levell: According to the NFPA 471, Responding to Hazardous Materials 
Incidents (See Table D-3). If the product(s) involved in the fire, explosion, spill or 
leakage meets the following criteria, it will be classified as a Level I incident and does 
not implement the Contingency Plan. 

a. The product does not require a U.S. Department of Transportation (DOT) placard, 
is a NFPA listed 0 or 1 for all categories, or is Other Regulated Materials A, B, C, 
or D. 

b. The fire is under control and the reactivity rating of the material is less than a 
rating 2, indicating a low potential for subsequent explosion as the hazardous 
material can be considered normally stable. 

c. There was no release or the release can be confined with readily available 
resources. 

d. There is no life-threatening situation. 

e. There is no potential environmental impact. 

Incident Level II: According to NFPA 471, Responding to Hazardous Materials 
Incidents, (See Table D-3). If the product(s) involved in the fire, explosion, spill or 
leakage meets the following criteria, it will be classified as a Levell I incident and the 
Contingency Plan will be implemented by the RCRA Emergency Coordinator. 

a. The product requires a DOT placard, is an NFPA 2 for any categories, or is 
Environmental Protection Agency (EPA) regulated waste (Site-specific: Table D-1 
and TRU mixed waste) AND 

b. The incident involves multiple packages. 

c. There is potential for the fire to spread since the hazardous material's flammability 
level (rating 2) is below 200 degrees Fahrenheit, or the reactivity (rating 2) 
indicates that violent chemical changes are possible and thus may be explosive. 

d. The release may not be controllable without special resources. 

e. The incident requires evacuation of a limited area for life safety 

f. The potential for environmental impact is limited to soil and air within incident 
boundaries. 

g. The container is damaged but able to contain the contents to allow handling or 
transfer of product. 
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5. Incident Level Ill: According to NFPA 471, Responding to Hazardous Materials 
Incidents (See Table D--3). If the product(s) involved in the fire, explosion, spill or 

3 leakage meet the following criteria, it will be classified as a Levell// incident and the 
4 Contingency Plan will be implemented by the RCRA Emergency Coordinator. 

5 

6 

8 

9 

10 

11 

12 

14 

15 

16 

17 

18 

a. The product is a poison A (gas), an explosive NB, organic peroxide, flammable 
solid, material that is dangerous when wet, chlorine, fluorine, anhydrous 
ammonia, NFPA 3 and 4 for any categories including special hazards, EPA 
extremely hazardous substances, and cryogenics. 

b. The site-specific container size for this incident level will be a tank truck. 

c. There is potential for the fire to spread since the hazardous material's flammability 
level (rating 3 or 4) is below 100 degrees Fahrenheit, or the reactivity (rating 3 or 
4) indicates that the material may explode. 

d. The release may not be controlled even with special resources. 

e. The incident requires mass evacuation of a large area for life safety. 

f. Even though the NFPA guidelines for this incident level indicate that the potential 
for environmental impact is severe, due to the site engineering controls, the 
impact is contained within the HWMUs. 

g. The container is damaged to such an extent that catastrophic rupture is possible. 

19 The above categories include fire situations, weather conditions, natural phenomena, and 
20 explosions which will have to be evaluated to make an incident level determination. A Level II 
21 (potential threat to human health in localized area, potential for moderate on-site environmental 
22 impact) or Level Ill (potential threat to human health in a larger area, potential for severe 
23 environmental impact) incident by definition is considered to be a potential threat to human 
24 health or the environment and, therefore, is considered to be an emergency requiring activation 
25 of the Contingency Plan. 

26 D-4 Emergency Response Method 

21 Methods that describe how and when the WIPP Contingency Plan will be implemented cover 
28 the following 11 implementation areas: 

29 1 Notification (Section D-4a) 
30 2. Identification of hazardous materials (Section D-4b) 
31 3. Assessment of the nature and extent of the emergency (Section D-4c) 
32 4. Control, containment, and correction of the emergency (Section D-4d) 
33 5. Prevention of recurrence or spread of fires, explosions, or releases (Section D-4e) 
34 6. Management and containment of released material and waste (Section D-4f) 
35 7. Incompatible waste (Section D-4g) 
36 8. Post-emergency facility and equipment maintenance and reporting (Section D-4h) 
37 9. Container spills and leakage (Section D-4i) 
38 10. Tank spills and leakage (Section D-4j) 
39 11. Surface impoundment spills and leakage (Section D-4k) 
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Notification requirements in the event of an emergency at a RCRA hazardous waste 
management facility are defined by 20.4.1.500 NMAC (incorporating 40 CFR §§264.56(a) and 

4 (d)). Necessary notifications in case of an emergency at the WIPP facility are described in this 
5 section (Figure D-4a). Personnel at the WIPP facility are trained to respond to emergency 
6 notifications. 

D-4a(1) Initial Emergency Response and Alerting the RCRA Emergency Coordinator 

8 The first person to become aware of an incident shall immediately report the situation to the 
CMRO, and provide the following information, as appropriate: 

10 • Name and telephone number of the caller 
11 • Location of the incident and the caller 
12 • Time and type of incident 
13 • Severity of the incident 
14 • Magnitude of the incident 
15 • Cause of the incident 
16 • Assistance needed to deal with or control the incident 
17 • Areas or personnel affected by the incident 

13 In addition to receiving incident reports, the CMRO, who is located in the Support Building 
(Building 451) (Figure D-1), continuously monitors (24 hours a day) the status of mechanical, 

20 electrical, and/or radiological conditions at selected points on the s1te, both above and below 
21 ground. Alarms to indicate abnormal conditions are located throughout the WIPP facility The 
22 alarm(s) (e.g., fire, radiation) may be the first notification of an emergency situation received by 
23 the CMRO. The CMRO monitors alarms, takes telephone calls and radio messages, and 
24 initiates outgoing calls to emergency staff and outside agencies. 

25 Once the CMRO is notified of a fire, explosion, or a release anywhere in the facility (either by 
26 eyewitness or an alarm), the RCRA Emergency Coordinator is immediately notified. Once 
27 notified, the RCRA Emergency Coordinator assumes responsibility for the management of 
28 activities related to the assessment, abatement, and/or cleanup of the incident. 

29 A RCRA Emergency Coordinator is on-site at all times and, therefore, can be reached at any 
30 time via a two-way radio or over the public address (PA) and plectrons on-site. If the RCRA 
31 Emergency Coordinator is unavailable or unable to perform these duties, a qualified alternate 
32 RCRA Emergency Coordinator is available. 

33 The EST/FPT is also notified in case of fire, explosion, or release. The RCRA Emergency 
34 Coordinator, as incident commander, determines if supplemental emergency responders are 
35 necessary. Notification of the ERT (surface) is made by using the ERT pagers and/or the public 
36 announcement system. Notification of the FLIRT is by using the Mine Page Phone System. If 
37 the MRT is needed the RCRA Emergency Coordinator will instruct the CMRO to make a PA 
38 announcement for the MRT to assemble in the Mine Rescue Room, located in a predetermined 
39 location. 
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Off-shift personnel may be notified using the on-call list, which is updated weekly by the 
Permittees. The FSM/CMRO, each individual on the on-call list, and WIPP Security receive 

3 copies of the on-call list. The CMRO may direct Security to make the notifications. 

4 The response to an unplanned event will be performed in accordance with procedures based on 
s the applicable Federal, State, or local regulations and/or guidelines for that response. These 
6 include the U.S. Mine Safety and Health Administration (MSHA); NMAC; CERCLA; Chapter 74, 
7 Article 48, New Mexico Statutes Annotated 1978, New Mexico Emergency Management Act; 
8 and agreements between the Permittees and local authorities (Section D-6) for emergencies 
9 throughout the WIPP facility. 

10 After notification by the CMRO, the EST/FPT shall immediately investigate to determine 
11 pertinent information relevant to the actual or potential threat posed to human health or the 
12 environment. The information will include the location of release, type, and quantity of spilled or 
13 released material (or potential for release due to fire, explosion, weather conditions, or other 
14 naturally occurring phenomena), source, areal extent, and date and time of release. The 
1s EST/FPT shall provide information for classification of the incident, according to the emergency 
16 response guidelines, to the RCRA Emergency Coordinator. The RCRA Emergency Coordinator 
17 then classifies the incident after evaluation of all pertinent information. This classification will 
18 consider both direct and indirect effects of the release, fire, or explosion (e.g., the effects of any 
19 toxic, irritating, or asphyxiating gases that are generated, or the effects of any hazardous 
20 surface water run-off from water or chemical agents used to control fire and heat-induced 
21 explosions). 

22 When the RCRA Emergency Coordinator determines that an Incident Level II or Ill has 
23 occurred, the Contingency Plan is implemented. The RCRA Emergency Coordinator then may 
24 choose to activate the EOC for additional support (Figure D-4 ). If the RCRA Emergency 
25 Coordinator determines that due to extenuating circumstances the potential to upgrade to an 
26 incident Levell! or Ill exists, the RCRA Emergency Coordinator also may activate the EOC. The 
27 EOC will assist the RCRA Emergency Coordinator in mitigation of the incident with use of 
28 communications equipment and technical expertise from any WIPP organization (see Section 
29 D-4c). 

30 The EOC staff will assess opportunities for coordination and the use of mutual-aid agreements 
31 with local outside agencies making additional emergency personnel and equipment available 
32 (Section D-6), as well as the use of specialized response teams available through various State 
33 and Federal agencies. As a DOE-owned facility, the WIPP facility may use the resources 
34 available from the Federal Response Plan, signed by 27 Federal departments and agencies in 
35 April 1987, and developed under the authorities of the Earthquake Hazards Reduction Act of 
36 1977 (42 U.S. C. 7701 et seq.) and amended by the Stafford Disaster Relief Act of 1988. Most 
37 resources are available within 24 hours. The WIPP facility maintains its own emergency 
38 response capabilities on-site. In addition to the supplemental emergency responders, 
39 radiological control technicians, environmental sampling technicians, wildlife biologists, and 
40 various other technical experts are available for use on an as-needed basis. 
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Procedures for notifying facility personnel of emergencies depend upon the type of emergency 
3 Methods of notification are: 

4 • Local Fire Alarms 

5 

6 

The local fire alarms sound a bell tone and may be activated automatically or manually 
in the event of a fire. 

7 • Surface Evacuation Signal 

8 

9 

10 

The evacuation signal is a yelp2 tone and is manually activated by the CMRO when 
needed. The CMRO shall follow the evacuation signal with verbal instructions and 
ensure the Site Notification System (i.e., the plectron) has been activated. 

11 • Underground Evacuation Warning System 

12 

13 

14 

15 

16 

7 

d 

19 

The evacuation signal is a yelp tone and flashing strobe light. In the event of an 
evacuation signal, underground personnel will proceed to the nearest egress hoist 
station (Section D-?b) to be apprised of the nature of the emergency and the 
evacuation route to take. Underground personnel are trained to report to the 
underground assembly areas and await further instruction if all power fails or if 
ventilation stops. If evacuation of underground personnel is required, this will be done 
using the backup electric generators and in accordance with the applicable 
requirements of MSHA 

20 • Contingency Evacuation Notification 

21 If the primary warning system consisting of alarms and signals fails to operate when 
22 activated (as in a total power outage and failure of the back-up power systems), WIPP 
23 Security will be notified by the CMRO to initiate the contingency evacuation plan. In 
24 this event Security officers will alert personnel to evacuate the area and will check 
2s trailers, if possible, to ensure that personnel have been alerted/evacuated. 

26 WIPP facility personnel are trained and given instruction during General Employee Training to 
21 recognize the various alarm signals and the significance of each alarm. WIPP facility employees 
28 and site visitors are required to comply with directions from emergency personnel and alarm 
29 system notifications and to follow instructions concerning emergency equipment, shutdown 
30 procedures, and emergency evacuation routes and exits. 

31 D-4a(3) Notification of Local, State. and Federal Authorities 

32 If it is determined that the facility has had a fire, an explosion, a spill, or a release of hazardous 
33 waste or hazardous waste constituents (included in 20.4. 1.200 NMAC (incorporating 40 CFR § 
34 261)) in the miscellaneous unit or TRU mixed waste handling areas, or an emergency resulting 
35 in a release of a hazardous substance (included in 40 CFR §302.4 and §302.6 or the New 

2 The yelp tone increases from 500 to 1 ,000 hertz and drops to 500 hertz. 
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Mexico Emergency Management Act, §74-48-3 and §74-48-5) that could threaten human 
health or the environment outside the facility, the RCRA Emergency Coordinator, after 

3 consultation with the DOE as the owner of the facility, will assure that local authorities are 
4 notified by telephone and/or radio, including: 

5 • Carlsbad Police Department (telephone number: [575] 885-2111) (or 911) 
6 • Carlsbad Fire Department (telephone number· [575] 885-2111) (or 911) 
7 • Eddy County Sheriff (telephone number: [575]887-7551) 

• Hobbs Fire Department (telephone number· [575]397-9265) 

9 After local authorities are notified, the RCRA Emergency Coordinator will ensure notification of 
10 the following: 

11 • New Mexico Environment Department (NMED) 
12 Department of Public Safety 
13 24-Hour Emergency Reporting Telephone Number: (505) 827-9329 
14 FAX number: (505) 827-9368 

15 • Department of Public Safety WIPP Coordinator 
16 Telephone Number: (505) 827-9221 
17 FAX number· (505) 829-3434 

1a • Hazardous Materials Emergency Response, Chemical Safety Office, Department of 
19 Public Safety, State Emergency Response Commission 
20 Telephone number: (505) 476-9681 
21 FAX number: (505) 476-9695 

22 • National Response Center 
23 Telephone number: 1-800-424-8802 
24 FAX number: (202) 479-7181 

25 • Local Emergency Planning Committee 
26 Telephone number: (575) 885-3581 
27 Fax number· (575) 628-3973 

2s The first notification of public safety and regulatory agencies will include the following: 

29 • The name and address of the facility and the name and phone number of the reporter 

3o • The type of incident (fire, explosion, or release) 

31 The date and time of the incident 

32 • The type and quantity of material(s) involved, to the extent known 

33 • The exact location of the incident 

34 • The source of the incident 
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2 Possible hazards to human health and the environment (air, soil, water, wildlife, etc.) 
3 outside the facility 

4 • The name, address, and telephone number of the party in charge of or responsible for 
5 the facility or activity associated with the incident 

6 • The name and the phone number of the RCRA Emergency Coordinator 

• The identity of any surface and/or groundwater involved or threatened and the extent 
8 of actual and potential water pollution 

9 • The steps being taken or proposed to contain and clean up the material involved in the 
10 incident 

11 The RCRA Emergency Coordinator will also be available to advise the appropriate local, State, 
12 or Federal officials on whether or not local areas should be evacuated. 

13 D-4a(4) Notification of the General Public 

14 Immediate notification of the general public through the public safety and emergency agencies 
15 listed above will be made by, or under the direction of, the RCRA Emergency Coordinator 

following an evaluation to determine if local adjacent areas need to be evacuated. This 
. 7 evaluation will be made in consultation with the DOE who, as the owner of the facility, has 
18 management responsibility for the land withdrawal area. DOE policy is to provide accurate and 
19 timely information to the public by the most expeditious means possible concerning emergency 
20 situations at the WIPP site that may affect off-site personnel, public health and safety, and/or 
21 the environment. A DOE (DOE) Management representative is always on-call. This person is 
22 available by pager or telephone 24 hours a day. 

23 A Hazards Assessment was conducted, which indicated no need for protective actions or 
24 emergency action levels, as defined by the Permittees, for the facility. Therefore, no procedures 
25 are in place for evacuation of the public. Procedures are in place for notification of the public by 
26 radio, television, and newspapers for news items which might include notification of on-site 
27 emergency situations. These procedures include a Public Affairs Coordinator in the EOC who 
28 writes and transmits press releases to the DOE office, where formal press conferences are 
29 conducted. 

30 D-4b Identification of Hazardous Materials 

31 The identification of hazardous wastes, hazardous waste constituents, or hazardous materials 
32 involved in a fire, an explosion, or a release to the environment is a necessary part of the 
33 assessment of an incident, as described in 20.4.1.500 NMAC (incorporating 40 CFR 
34 §264.56(b)). RCRA hazardous waste and hazardous substances and materials listed in 40 CFR 
35 §302.4 and §302.6 or New Mexico Emergency Management Act, §74-48-3 and §74-48-5 and, 
36 involved in any release at the WIPP facility will be identified. The identification of likely 
37 hazardous materials at any location is enhanced because hazardous materials and hazardous 
38 waste are only stored or managed in specified locations throughout the WIPP facility. An 
39 attempt will be made to identify products involved by occupancy/location, container shape, 
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markings/color, placards/labels, United Nations/North America/Product Identification Number, 
2 on-site technical experts, or field sampling. Further, the ES&H department maintains an updated 
3 inventory of hazardous materials/substances that are brought on site, and a master MSDS 
4 listing in the Safety and Emergency Services Facility, Building 452. 

5 Sources of information available to identify the hazardous wastes, substances, or materials 
6 involved in a fire, an explosion, or a release at the WIPP facility include operator/supervisor 
7 knowledge of their work areas, materials used, and work activities underway; the WIPP Waste 
8 Information System (WWIS), which identifies the location within the facility of emplaced TRU 
9 mixed waste, including emplaced derived waste; and waste manifests and other waste 

10 characterization information in the operating record. The WWIS also includes information on 
11 wastes that are in the waste handling process. Also available are MSDSs for hazardous 
12 material in the various user areas throughout the facility, waste acceptance records, and 
13 materials inventories for buildings and operating groups at the WIPP facility. Information or data 
14 from the derived waste accumulation areas, the hazardous waste staging area, satellite staging 
15 areas, and nonregulated waste accumulation areas are included. 

16 TRU mixed waste received by the WIPP facility during the Disposal Phase will be characterized 
17 for hazardous constituents prior to receipt, and acceptable knowledge will be used to 
18 characterize derived waste prior to emplacement. 

19 Information required for identifying TRU mixed hazardous constituents in case of an incident is 
20 readily available through the WWIS and the waste acceptance records. Waste accepted at 
21 WIPP is already known to be compatible with all materials used to respond to an emergency. All 
22 non-TRU mixed waste materials received on site, other than those listed in Table D-1, are in 
23 such small quantities that no reaction could develop which would trigger an Incident Level II or 
24 Ill response. 

25 The RCRA Emergency Coordinator will have access to the WWIS through Operations, or 
26 through the Facility Shift Manager's Office. 

27 The RCRA Emergency Coordinator has access to the inventory lists and MSDSs in the Safety 
28 and Emergency Services Facility at all times. 

29 D-4c Assessment of the Nature and Extent of the Emergency 

30 Once the required notifications have been made, the RCRA Emergency Coordinator will ensure 
31 that the identity, exact source, amount, and areal extent of any released materials are 
32 determined, as required under 20.4.1.500 NMAC (incorporating 40 CFR §264.56(b)) The 
33 RCRA Emergency Coordinator will determine whether the occurrence constitutes an emergency 
34 based on knowledge of the area and access to the waste identification/characterization 
35 information described in Section D-4b. An emergency will require response by only trained 
36 emergency response personnel. The RCRA Emergency Coordinator will be responsible for 
37 responding to immediate and potential hazards, using the services of trained personnel to 
38 determine: 1) the identity of hazardous wastes, hazardous waste constituents, and other 
39 hazardous materials involved in a release, as described in Section D-4b; 2) whether or not a 
40 release involved a reportable quantity of a hazardous substance; 3) the areal extent of a 
41 release; 4) the exact source of a release; and 5) the potential hazards to human health or to the 
42 environment. 
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1 After the materials involved in an emergency are identified, the specific information on the 
2 associated hazards, appropriate personal protective equipment (PPE), decontamination, etc., 
3 will be obtained from MSDSs and from appropriate chemical reference materials at the same 
4 location. These information sources may be accessed by the RCRA Emergency Coordinator or 
5 through several WIPP facility organizations. 

6 The emergency assessment requires determination of hazards involving evaluation of several 
7 criteria, including: 

s • Exposure: magnitude of actual or potential exposure to employees, the general public, 
s and the environment: duration of human and environmental exposure; pathways of 

10 exposure 

11 • Toxicity: types of adverse health or environmental effects associated with exposures; 
12 the relationship between the magnitude of exposure and adverse effects 

13 • Reactivity: hazardous materials or hazardous wastes, which are not TRU mixed 
14 wastes, involved in an incident will be assessed for reactivity through accessing the 
15 MSDSs for the affected material and the recommended method(s) for managing such 
16 waste 

17 • Uncertainties: considerations for undeterminable or future exposures; uncertain or 
18 unknown health effects, including future health effects 

,g 0-4d Control, Containment, and Correction of the Emergency 

20 The WIPP facility is required to control an emergency and to minimize the potential for the 
21 occurrence, recurrence, or spread of releases due to the emergency situation, as described in 
22 20.4.1.500 NMAC (incorporating 40 CFR §264.56 (e)). The WIPP Emergency Response 
23 procedures utilize the incident mitigation guidelines in NFPA 471, Responding to Hazardous 
24 Materials Incidents, with initial response priority being on control, and those actions necessary 
25 to ensure confinement and containment (the first line of defense) in the early, critical stages of a 
26 spill or leak. The RCRA Emergency Coordinator is responsible for stopping processes and 
27 operations when necessary, and removing or isolating containers. TRU mixed waste will remain 
28 within the WHB Unit, the Parking Area Unit, and the underground HWDU. 

29 D-4d( 1) All Emergencies 

3o The WIPP Emergency Response procedures include, but are not limited to, the following 
31 actions appropriate for control: 

32 Isolate the area from unauthorized person by fences, barricades, warning signs, or 
33 other secunty and site control precautions. Isolation and evacuation distances vary, 
34 depending upon the chemical/product, fire, and weather situations. 

35 2. Identify the chemical/product according to Section D-4b. 

36 3. Drainage controls. 

37 4. Stabilization of physical controls (such as dikes or impoundment[s]). 
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5. Capping of contaminated soils to reduce migration. 

6. Using chemicals and other materials to retard the spread of the release or to mitigate 
its effects. 

4 7 Excavation, consolidation, removal, or disposal of contaminated soils. 

8. Removal of drums, barrels, or tanks where it will reduce exposure risk during Situations 
6 such as fires. 

If the facility stops operations in response to a fire, explosion, or release, the RCRA Emergency 
Coordinator shall ensure continued monitoring for leaks, pressure buildup, gas generation, or 

9 ruptures in valves, pipes, or other equipment, wherever appropriate. If operations continue, 
10 personnel normally assigned to these tasks will continue. 

11 Both natural and synthetic methods will be employed to limit the releases of hazardous 
12 materials so that effective recovery and treatment can be accomplished with minimum additional 
13 risk to human health or the environment. A combination of the above methods to achieve 
14 protection of human health and the environment, with emphasis on two basic methods for 
15 mitigation of hazardous materials incidents- Physical and Chemical (Tables D-4, D-5) 
16 mitigation, will be used. 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

Physical methods of control involve any of several processes to reduce the area of the 
spill/leak, or other release mechanism (such as fire suppression). 

A. Absorption is the process in which materials hold liquids through the process of 
wetting. Absorption is accompanied by an increase in the volume of the 
sorbate/sorbent system through the process of swelling. Some of the materials 
utilized in response to Level I incidents or Level II incidents involving liquids will be 
absorbent sheets of polyolefin-type fibers, spill control bucket materials 
(specifically for solvents, neutralization, or for acids/caustics), and absorbent 
socks for general liquids or oils. 

B. Covering refers to a temporary form of mitigation for radioactive incidents that will 
be utilized in response to Level II or Level Ill incidents involving CH TRU mixed 
waste. These could include absorbent sheets, plastic, or actual ambulance 
blankets. 

C. Dikes or Diversions refer to the use of physical barriers to prevent or reduce the 
quantity of liquid flowing into the environment. Dikes may be soil or other barriers 
temporarily utilized to hold back the spill or leak. Diversion refers to the methods 
used to physically change the direction of the flow of the liquid. Absorbent socks 
or earth may be utilized as dikes or diversions for all levels of incidents. 

D. Overpacking is accomplished by the use of an oversized container Overpack 
containers will be compatible with the hazards of the materials involved. 

E. Plug and Patch refers to the use of compatible plugs and patches to reduce or 
temporarily stop the flow of materials from small holes, rips, tears, or gashes in 
containers. A Series "A" hazardous response kit containing nonsparking 
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equipment to control and plug leaks may be utilized for response to all levels of 
incidents. 

F Transfer refers to the process of moving a liquid, gas, or some forms of solids, 
either manually or by pump, from a leaking or damaged container. Scoops, 
shovels, jugs, and pails as well as drum transfer pumps for chemical and 
petroleum transfer are utilized as needed in response to all levels of incidents. 

G. Vapor Suppression refers to the reduction or elimination of vapors emanating from 
8 a spilled or released material through the most efficient method or application of 
g specially designed agents such as an aqueous foam blanket. 

10 2. Chemical Methods of Mitigation 

11 
12 

13 

14 

15 

A. Neutralization is the process of applying acids or bases to a spill to form a neutral 
salt. The application of solids for neutralizing can often result in confinement of the 
spilled material. This would include using the neutralizing adsorbents. 

B. Solidification is the process whereby a hazardous liquid is added to material such 
as an absorbent so that a solid material results. 

1s The established procedures are based upon the incident level and a graded approach for 
17 nonradioactive or CH TRU waste emergencies and initiated to: 

3 1 Minimize contamination or contact (through PPE, etc.) 
19 2. Limit migration of contaminants 
20 3. Properly dispose of contaminated materials 

21 For RH TRU mixed waste that is not managed in shielded containers, the detection of 
22 contamination on or damage to a RH TRU mixed waste canister or a facility canister may occur 
23 outside the Hot Cell during cask to cask transfer of the canister or during loading of the Shielded 
24 Insert in the Transfer Cell. When such contamination or damage is found, the Permittees have 
25 the option to decontaminate or return the canister to the generator/storage site or another site 
2s for remediation. In the case of a damaged facility canister, the Shielded Insert may be used as 
27 an overpack to facilitate further management. Contamination may also be detected within the 
28 Hot Cell during the unloading of the CNS 10-1608 shipping cask. In this case, the Permittees 
29 may decontaminate the 55-gallon drums or return them to the generator/storage site or another 
30 site for remediation. Spills or releases that occur within the RH Complex or the underground as 
31 the result of RH TRU mixed waste handling will be mitigated by using appropriate measures 
32 which may include the items above. 

33 D-4d(2) Fire 

34 The incident level emergency response identified in Section D-3 includes fire/explosion 
35 potential. WIPP fire response includes incipient, exterior structure fires, and internal structure 
36 fires. The RCRA Emergency Coordinator can implement the Memoranda of Understanding 
37 (MOU) for additional support. 

38 The first option in mine fire response will be to apply mechanical methods to stop fires (e.g., cut 
39 electrical power). The last option in mine fire response will be to reconfigure ventilation using 
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control doors associated with the underground ventilation system. The following actions are 
implemented in the event of a fire: 

3 1. All emergency response personnel at an incident will wear appropriate PPE. 

4 2. Only fire extinguishing materials that are compatible with the materials involved in the 
5 fire will be used to extinguish fires. Compatibility with materials involved in a fire are 

determined by pre-fire plans, Emergency Response Guide Book (DOT, 1993), DOT 
7 labeling, and site-specific knowledge of the emergency response personnel. Water 
8 and dry chemical materials have been determined to be compatible with all 
9 components of the TRU mixed waste. Pre-fire plans for the WHB are included in 

10 Figures 0-10 and D-11 

11 Fires in areas of the WHB Unit should not propagate, due to limited amount of 
12 combustibles, and the concrete and steel construction of the structures. Administrative 
13 controls, such as landlord inspections and EST/FPT inspections, help to insure good 
14 housekeeping is maintained. Combustible material and TRU mixed waste will be 
15 isolated, if possible. Firewater drain trenches collect the water and channel it into a 
16 sump. In areas not adjacent to the trenches, portable absorbent dikes (pigs) will be 
17 used to retain as much as possible, until it can be transferred to containers or sampled 
18 and analyzed for hazardous constituents. 

19 3. If the fire spreads or increases in intensity, personnel will be directed to evacuate. 

20 4. The RCRA Emergency Coordinator will remain in contact with responding personnel to 
21 advise them of the known hazards. 

22 5. In order to ensure that storm drains and/or sewers do not receive potentially 
23 hazardous runoff, dikes will be built around storm drains to control discharge as 
24 needed. Collected waste will be sampled and analyzed for hazardous constituents, 
25 before being discharged to evaporation ponds. There are two ponds south of the 
26 security fence, opposite the WHB Unit, that will collect drainage from the parking area. 
27 The rest of the site, inside the security fence, drains to the large pond to the west. 
28 Samples will be taken from these ponds, after the emergency has been abated, to 
29 determine any cleanup requirements. NMED will approve any procedures associated 
30 with the sampling and analysis of the ponds. 

31 6. The RCRA Emergency Coordinator maintains overall control of the emergency and 
32 may accept and evaluate the advice ofWIPP facility personnel and emergency 
33 response organization members, but retains overall responsibility. 

34 7 The RCRA Emergency Coordinator will be in overall control of WIPP facility 
35 emergency response efforts until the emergency is terminated. 

36 8. Materials involved in a fire can be identified in the following ways: 

37 

38 

39 

• According to Section D-4b. 

• If the contents of the waste container cannot be determined based on its 
location and the label is destroyed by fire, the material will be treated as an 
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unknown, evaluated for radiological contamination, and analyzed according to 
methods in the EPA's "Test Methods for Evaluating Solid Waste 
Physical/Chemical Methods" (SW-846), Third Edition, after the fire has been 
extinguished. 

• Airborne radioactivity samples may be obtained during a fire involving 
radioactive materials, using portable and fixed air samplers. Response 
personnel will be adequately protected from airborne radioactivity by their PPE 
required for fire response. 

s 9. Only materials compatible with the waste may be used for fire response. 

10 10. When cleanup has proceeded to the point of finding no radionuclide activity, then the 
11 "swipe" can be sent for analysis for hazardous constituents. The use of these 
12 confirmation analyses is as follows: 

13 

14 

15 

16 

17 

18 

• For waste containers, once radiologically clean and free of any visible 
evidence of hazardous waste spills on the container, it will be placed in the 
underground without further action. 

• For area contamination, once the area is cleaned up and is shown to be 
radiologically clean, it will be sampled for the presence of hazardous waste 
residues (for further information see Section D-4d, Emergency Termination 
Procedures). 

20 11 Fire suppression materials used in response to incidents will be retained on-scene, 
21 where an evaluation will be performed to determine appropriate recovery and disposal 
22 methods. 

23 D-4d(3) Explosion 

24 The following actions will be implemented in the event that an explosion that involves or 
25 threatens hazardous or TRU mixed waste or hazardous materials has occurred: 

26 The area will be evacuated immediately. 

27 2. The CMRO will immediately notify the appropriate emergency response personnel and 
2s the RCRA Emergency Coordinator about the explosion. 

29 3. Injured personnel will be treated and transported as necessary. 

30 4. The RCRA Emergency Coordinator will remain in contact with responding personnel to 
31 advise them of the known hazards involved and the degree and location of the 
32 explosion and associated fires. 

33 5. The RCRA Emergency Coordinator will be in command and may accept and evaluate 
34 the advice ofWIPP facility personnel and emergency response organization members, 
35 but retains the overall responsibility. Selections of methods and tactics of response are 
36 the responsibility of the Incident Commander 
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6. The RCRA Emergency Coordinator will be in overall control of WIPP facility 
2 emergency response efforts until the emergency is terminated. 

3 7 When cleanup has proceeded to the point of finding no radio nuclide activity, then 
4 samples may be taken for chemical analysis if there is visible evidence to suspect 
5 additional hazardous waste residues. Chemical residues on floor surfaces resulting 
6 from a hazardous waste explosion will be evaluated, sampled, analyzed (if required), 
7 isolated, and returned to appropriate containers, and surfaces will be cleaned using 
s appropriate cleaners. 

9 8. The RCRA Emergency Coordinator may shut down operational units (e.g., process 
10 equipment and ventilation equipment) that have been affected directly or indirectly by 
11 the explosion. Once the areas have been determined safe for reentry, processes may 
12 be reactivated. 

13 D-4d(4) Spills 

14 Protection of response personnel at a hazardous material incident is paramount. The primary 
15 methods to protect personnel are time, distance, and shielding. If a Levell I or Ill incident exists, 
16 the RCRA Emergency Coordinator will implement the following actions: 

17 The immediate area will be evacuated. 

18 

19 

2. The RCRA Emergency Coordinator will review facility records to determine the identity 
and chemical nature of released material. 

20 3. Entry team procedures will be utilized, with special attention to the following: 

21 

22 

23 

24 

25 

26 

• Buddy system 
Appropriate PPE 

• Backup rescue team 
• Supplemental communication signals (hand signals and hand-light signals) 
• Monitoring equipment 
• Exposure time limitations 

n 4. If possible, the source of the release will be secured. 

2a 5. A dike to contain runoff may be built. 

zg 6. Emergency responders will ensure that storm drains and/or sewers do not receive 
3o potentially hazardous runoff or spilled material. They may build dikes around storm 
31 drains to control discharge. 

32 7 Released wastes may be collected and contained by stabilizing or neutralizing the 
33 spilled material, as appropriate, pouring an absorbent over the spilled material, and 
34 sweeping or shoveling the absorbed material into drums or other appropriate 
35 containers. The absorbents have been determined to be compatible with all 
36 components of the TRU mixed waste. 
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8. No TRU mixed waste that may be incompatible with the released material will be 
2 managed in the affected area until cleanup procedures are complete. 

3 9. The RCRA Emergency Coordinator will direct spill control, decontamination, and 
4 termination procedures described below. 

5 D-4d(5) Decontamination of Personnel 

6 Decontamination of personnel with radioactive contamination is the responsibility of the 
7 Radiological Control (RC) section. If a person is contaminated with radioactivity during a site 
s evacuation to the staging areas, the contaminated area will be covered before the person can 
9 be moved (under escort by RC personnel) to the staging area. The RC personnel will ensure the 

10 contaminated person remains segregated from other site personnel while under RC supervision. 

11 In the event of an emergency that requires immediate evacuation of the area, the contamination 
12 can be covered by any method warranted, given the circumstance (e.g., clean clothing wrapped 
13 around the area). If the size of the radioactive contamination on the body is small and localized, 
14 it can be covered with clothing (e.g., glove, shoe cover, coveralls). If the size of the radioactive 
15 contamination on the body is large, it may be covered by dressing the individual in a full set of 
16 Anti-Contamination clothing (coveralls, hood, gloves, shoe covers, etc.). 

17 If time and location permit and the contamination is on the face, it will be decontaminated 
18 immediately using a cloth moistened with tepid water (and a mild detergent, if necessary). If the 

1 size of the radioactive contamination on the individual's body is small and localized, it will be 
.o decontaminated using the same method as for the face, but after the individual has been 

21 transferred to an area appropriate for conducting decontamination. 

22 If the individual is transferred to the staging area prior to decontamination, he/she will be 
23 decontaminated at the staging area using site procedures for personnel decontamination and 
24 using decontamination supplies and equipment as appropriate for the extent and magnitude of 
25 the contamination. 

26 D-4d(6) Control of Spills or Leaking or Punctured Containers of CH and RH TRU Mixed Waste 

27 In the event of spills or leaking or punctured containers of CH and RH TRU mixed waste, the 
28 WIPP responds to three distinct phases: 1) the event, 2) the re-entry, and 3) the recovery. 

29 During the event, the following immediate actions are completed: 1) stop work, 2) warn others 
30 (notify CMR), 3) isolate the area, 4) minimize exposure, and 5) close off unfiltered ventilation. 
31 These actions can take place simultaneously, as long as they are completed before proceeding 
32 to the re-entry phase. 

33 CH TRU Mixed Waste 

34 Prior to the re-entry following an event involving containers that are managed as CH TRU mixed 
35 waste, a Radiological Work Permit (RWP) is written for personnel to enter with protective 
36 clothing to assess the conditions, take surveys and samples, and mitigate problems that could 
37 compound the hazards in the area (cover up spilled material with plastic material sheeting and 
38 or any approved fixatives such as polyvinyl alcohol (PVA) or paint, place equipment in a safe 
39 configuration, etc.). During the re-entry phase, smears and air sample filters are taken and 
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counted. This information is used by cognizant managers, RC personnel, and As Low As 
Reasonably Achievable (ALARA) Committee representatives to determine an appropriate 

3 course of action to recover the area. A plan to decontaminate and recover affected areas and 
4 equipment will be approved with a separate RWP written to establish the radiological controls 

required for the recovery. 

During the recovery phase, the plan will be executed to utilize the necessary resources to 
conduct decontamination and/or overpacking operations as needed. The completion of this 
phase will occur prior to returning the affected area and/or equipment to normal activities. The 

9 recovery phase will include activities to minimize the spread of contamination to other areas. 
10 These activities will involve placing the waste material in another container; vacuuming the 
11 waste material; overpacking or plugging/patching the spilled, leaking, or punctured waste 
12 container; and/or decontaminating the affected area(s). If an affected surface cannot be 
13 decontaminated to releasable levels, it may be covered with a fixative coating and established 
14 as a Fixed Contamination Area to prevent spread of contamination, or it may be removed using 
1s heavy machinery and tools, packaged in approved waste containers, and emplaced in the 
16 underground. Every reasonable effort to minimize the amount of derived waste, while providing 
17 for the health and safety of personnel, will be made. 

18 Should a breach of a CH TRU mixed waste container occur at the WIPP that results in 
19 removable contamination exceeding the small area "spot" decontamination levels, the affected 
20 container(s) (e.g., breached and contaminated) will be placed into an available overpack 
21 container (e.g., 85-gal drum, SWB, TDOP), except that TOOPs and SLB2s will be 
22 decontaminated, repaired/patched in accordance with 49 CFR §173 and §178 (e.g., 49 CFR 
23 § 173.28), or returned to the generator. The decontamination of equipment and the overpacking 
24 of contaminated/damaged waste containers will be performed in the vicinity of the incident. For 
25 example, under normal operations CH TRU mixed waste will be handled only in the areas of the 
26 WHB Unit. Therefore, it is within these same areas that decontamination and/or overpacking 
27 operations would occur By eliminating the transport of contaminated equipment to other areas 
28 for decontamination or overpacking, the risk of spreading contamination is reduced. 

29 Equipment used during a spill cleanup or CH TRU mixed waste overpacking operation could 
30 include: cloths, brushes, scoops, absorbents, squeegees, tape, bags, pails, slings, hand tools, 
31 and others as needed for a given incident. 

32 At the underground emplacement room, salt contaminated by a spill of CH TRU mixed waste 
33 would be either covered or cleaned up, depending on location, extent, and spilled material, due 
34 to potential radioactive contamination spread via the salt dust. The contaminated salt would be 
35 covered to isolate it from the workers, and the stacking of waste containers would resume or 
36 would be removed and packaged as site-derived waste using applicable site procedures for 
37 decontaminating surfaces. 

38 The decontamination methods will initially involve wiping down structures, equipment, and other 
39 containers in the area with absorbent cloths moistened with tepid water. Surveys of these 
40 structures will take place and the need to continue decontamination activities will be 
41 established. If further decontamination is required, nonhazardous decontaminating agents, such 
42 as Liquinox©, Simple Green©, Windex©, citric acid, Bartlett Strip Coat©, and high pressure C02 

43 will be used to prevent generating CH TRU mixed waste. 
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RWPs and other administrative controls provide protective measures to help ensure that new 
hazardous constituents will not be added during decontamination activities. 

Certain structures and/or equipment may be disassembled to facilitate decontamination or may 
4 be placed directly into a derived waste container. Items used in the spill cleanup and 
5 decontamination operations (e.g., swipes, tools, PPE, etc.) may also be placed into a derived 

waste container 

When decontamination is deemed by the recovery team to be complete, RC personnel will 
8 conduct one final, intensive radcon survey of the area and components in the area to release it 
9 for uncontrolled use. The free release criteria for items, equipment, and areas is < 20 dpm/1 00 

10 cm2 for alpha radioactivity and < 200 dpm/100 cm2 for beta-gamma radioactivity. Personnel will 
11 then perform hazardous material sampling after decontamination efforts are complete to verify 
12 the removal of hazardous waste substances. After cleanup is complete, facility personnel will 
13 complete an inspection and include the details of the spill and cleanup in the log. 

14 RH TRU Mixed Waste 

15 For RH TRU mixed waste, the detection of contamination on or damage to a RH TRU mixed 
16 waste canister or a facility canister may occur outside the Hot Cell during cask to cask transfer 
17 of the canister or during loading of the Shielded Insert in the Transfer Cell. When such 
1s contamination or damage is found, the Permittees have the option to decontaminate or return 
19 the canister to the generator/storage site or another site for remediation. In the case of a 

1 damaged facility canister, the Shielded Insert may be used as an overpack to facilitate further 
_1 management. Contamination may also be detected within the Hot Cell during the unloading of 
22 the CNS 10-1608 shipping cask. In this case, the Permittees may decontaminate the 55-gallon 
23 drums or return them to the generator/storage site or another site for remediation. Spills or 
24 releases that occur within the RH Complex or the underground as the result of RH TRU mixed 
25 waste handling will be mitigated by using the following measures, as appropriate: 

26 During the re-entry phase, an evaluation of the incident, including the nature of the release, 
n amount, location, and other appropriate factors, will be performed. A RWP will be written and 
28 approved prior to personnel entering the Hot Cell with the appropriate PPE to further assess the 
29 situation, perform surveys and take samples, and, if possible, mitigate problems that could 
30 compound the hazards in the area. Based on the results of the evaluation, a determination will 
31 be made by the RCRA Emergency Coordinator, with input from the cognizant managers, 
32 radiological control personnel, and ALARA Committee representatives whether to implement the 
33 Contingency Plan and to determine the appropriate course of action to recover from the event. 
34 An action response plan to decontaminate and recover affected areas and equipment, together 
35 with an RWP establishing the radiological controls required for the recovery will be developed 
36 and approved. 

37 Should a breach of a RH TRU mixed waste container occur in the Hot Cell that results in 
38 removable contamination exceeding the small area "spot" decontamination levels, the affected 
39 container(s) (e.g., breached and contaminated) will be placed into a canister and processed for 
40 disposal. The decontamination of equipment, cleanup of spilled material and the overpacking of 
41 contaminated/damaged waste containers will be performed in the vicinity of the incident. For 
42 example, under normal operations RH TRU mixed waste in 55-gallon drums will be handled 
43 only in the Hot Cell. Therefore, it is within this area that decontamination and/or overpacking 
44 operations would occur. By eliminating the transport of contaminated equipment to other areas 
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for decontamination or overpacking, the risk of spreading contamination is reduced. 
Contaminated materials for the cleanup and overpacking of a breached RH TRU mixed waste 

3 container may be managed as CH TRU mixed waste, depending on the surface dose rate. 

4 Equipment used during a spill cleanup or RH TRU mixed waste overpacking operation could 
5 include: cloths, brushes, scoops, absorbents, squeegees, tape, bags, pails, slings, hand tools, 
6 and other equipment as needed for a given incident. 

7 The decontamination methods may initially involve wiping down structures, equipment, and 
8 other containers in the area with absorbent cloths moistened with tepid water. Surveys of these 
9 structures will take place and the need to continue decontamination activities will be 

10 established. If further decontamination is required, nonhazardous decontaminating agents, such 
11 as Liquinox©, Simple Green©, Windex©, citric acid, Bartlett Strip Coat©, and high pressure C02 
12 will be used to prevent generating CH TRU mixed waste. 

13 RWPs and other administrative controls provide protective measures to help ensure that new 
14 hazardous constituents will not be added during decontamination activities. 

15 Certain structures and/or equipment within the Hot Cell may be disassembled to facilitate 
16 decontamination or may be placed directly into a derived waste container. Items used in the spill 
17 cleanup and decontamination operations (e.g., swipes, tools, PPE, etc.) may also be placed into 
18 a derived waste container 

19 When decontamination of the Hot Cell is deemed by the recovery team to be complete, RC 
20 personnel will conduct one final, intensive radcon survey of the area and components in the 
21 area to release it for continued use. The free release criteria for items and equipment that will be 
22 released for uncontrolled use are < 20 dpm/1 00 cm 2 for alpha radioactivity and < 200 dpm/1 00 
23 cm2 for beta-gamma radioactivity. Personnel will then perform hazardous material sampling 
24 after decontamination efforts are complete to confirm the removal of hazardous waste 
25 substances. After cleanup is complete, facility personnel will complete an inspection and include 
26 the details of the spill and cleanup in the log. The recovery phase must be completed before the 
27 affected area and/or equipment are returned to service. 

28 D-4d(7) Natural Emergencies 

29 After a natural emergency (earthquake, flood, lightning strike, etc.) that involves hazardous 
30 waste or hazardous materials, the FSM will ensure the following actions are taken: 

31 Inspect containers which have not been disposed and containment for signs of 
32 leakage or damage. Inspect areas where containers are stored looking for leaking 
33 containers and for deterioration of containers and the containment system. 

34 2. Inspect affected equipment or areas associated with hazardous waste management 
35 activities for proper operating mode in accordance with site procedures and manually 
36 check to ensure automatic and alarmed features on the units are working. 

37 3. Inspect affected equipment or areas within the HWMUs in accordance with site 
38 procedures for damage. 

39 4. Inspect electrical boards and overhead electrical lines for damage. 
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5. Check container areas for signs of leakage or damage to drums and containers. 

6. Check affected buildings and fencing directly related to hazardous waste management 
activities for damage. 

4 7 Conduct a general survey of the site looking for signs of land movement, etc. 

5 8. Take any necessary corrective measures, however temporary, to rectify potential or 
6 real problems. 

7 9. Record inspection results. 

8 D-4d(8) Roof Fall 

9 Roof fall is not expected to affect RH TRU mixed waste because it is emplaced in the rib of the 
10 disposal room and not subject to impact from a roof faiL The following incident description and 
11 mitigation apply to CH TRU mixed waste. 

12 The WIPP underground is routinely evaluated for stability and safety of the underground 
13 openings. These evaluations can be as simple as the MSHA required visual checks by 
14 personnel working in the area or as extensive as the expert review of the roof support system 
15 for Room 1 Panel 1 conducted in 1991 An in-depth evaluation of all of the accessible 
16 underground is performed on an annual basis as part of the formal ground control operating 
7 plans. Weekly visual and sounding inspections are performed by the Permittees. More frequent 

.8 inspections and evaluations are performed in areas where roof or ribs are in need of 
19 evaluations, based on visual observations, analysis of rock deformation data, excavation effects 
20 program data acquired from observation holes, and support system performance. 

21 This process applies not only to the waste disposal rooms but to the entire WIPP underground. 
22 Prior to waste emplacement, stability of each room will be evaluated. This evaluation will 
23 concentrate on the age and current performance of the installed support systems (if any) and 
24 the rate of roof beam expansion based on data from installed instrumentation. The roof support 
25 system's performance and surety, to provide the support necessary for the required time will be 
26 addressed. Criteria used will include design parameters such as the amount of load, the 
27 deformation of the installed system, and the number and type of component failures observed, if 
28 any. Geotechnical criteria will include parameters such as the type and quantity of fracturing, 
29 roof beam expansion rates, and future ground performance based on a predictive model. 

3o Should the evaluation results indicate that remedial actions are necessary prior to placement of 
31 waste, experiences at the WIPP indicate that reboiling or installing supplemental support can 
32 extend the safe life of a room for several years. 

33 After waste emplacement commences, geomechanical monitoring will continue with monitors 
34 that are tied into a computer network program. The readings obtained will provide information 
35 needed for the roof beam stability assessment. Visual observations of the ground and the 
36 support systems will also continue in all accessible areas. Based on the experiences from the 
37 Site and Preliminary Design Validation test rooms, it has been proven that any developing 
38 instability will be detected through monitoring. Multiple measures to deal with the observed 
39 conditions can be implemented months before an event to mitigate any risk associated with a 
40 roof fall in the storage room or any affected area within the mine. At a minimum, the affected 
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area will be isolated and withdrawn from ventilation flow. Isolation operations will utilize current 
2 available methods, materials, and equipment 

3 Ground control conditions which could result in a fall can be divided into two scenarios: The first 
4 consists of spalling (falling) of individual small and localized rock falling on waste containers. 

5 By definition, they can be considered insignificant as no damage to the drums can occur. The 
6 second consists of an entire section of roof falling on multiple stacks of waste containers. Each 
7 of these scenarios is discussed below. 

s Spalling-of-Ground Scenario 

9 The maximum distance between the room roof and a container of waste is 10ft. Waste 
10 containers are designed to withstand impact loads of at least 1,000 pounds (lbs) dropped 
11 from a height of 6 ft. flat or 450 lbs dropped on a circumferential edge from a height of 4 ft. 
12 Both of which correspond to an allowable impact stress of 25,450 pounds per square inch 
13 (psi). Rocks from spalling are small and would not be of sufficient weight when striking a 
14 drum from a 10ft vertical height to cause an impact stress of more than 25,450 psi. Taking 
15 into account the falling distance, average weight, and the typical shape of the salt rock, the 
16 conclusion is that puncturing a drum by spalling is non-credible. 

17 Fall-of-Ground Scenario 

1s Fall-of-ground occurs when a large section of roof beam falls onto the waste containers. 
19 As previously discussed, the possibility of this occurring in an active room is remote, due 
20 to continuous monitoring and engineered roof support systems. 

21 The following actions have been developed and will be taken by the RCRA Emergency 
22 Coordinator should a rock fall occur in an active waste emplacement area of the repository: 

23 Spalling-of-Ground Actions 

24 Determine whether the roof conditions allow for safe entry and if the waste container or 
25 containers in question are accessible. 

26 The process used to determine if a roof condition of a room will allow for safe entry is 
27 the same as the ground control inspection process used for inspection of the ground 
2s conditions and roof bolt integrity The inspection will begin at a safe and sound roof 
29 starting point and consist of visual inspections of roof bolts, roof, and rib areas for 
30 missing or damaged bolts: deformed roof bolt plates; or roof and rib cracks, fractures, 
31 or separations. If during the visual inspection suspicious roof bolts, roof, or ribs are 
32 found, then operators will proceed with sounding the area in question with a scaling 
33 bar for loose roof bolts, bad roof, or ribs (loose roof bolts will not ring when sounded). 
34 Bad roof or ribs will have a drummy, hollow, or un-solid sound when struck with the 
35 scaling bar. When this operation is performed, a safe avenue for retreat is always 
36 maintained. Also maintained is a position such that an unexpected event will not place 
37 personnel in a position where the scaling bar or material being scaled could fall on 
38 personneL If the inspection reveals ground that cannot be safely scaled manually or 
39 with the available mining equipment, the affected area, up to and including the entire 
40 room, will be barricaded and removed from ventilation flow. 
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3 

4 

5 

6 

The criteria used to determine whether a waste container is accessible is based on the 
location of the container, the amount of waste in the room, and the expense of 
reaching the waste container safely versus the expense of abandonment of the room. 
For example, if the room is 95% filled and spa/ling-of-ground punctured a waste 
container at or near the exit of the room, the decision to isolate the room and move 
waste emplacement activities to the next room would be prudent. 

2. Restrict access in ventilation flow path downstream of the incident. 

a 3. Restrict ventilation to the affected room to ensure that there is no spread of 
9 contamination that may have been released. Survey for contamination and establish 

10 the boundaries. 

11 4. Inspect accessible and affected containers and containment for signs of leakage or 
12 damage. 

13 5. Cover the spill area with material such as plastic or fabric sheets or PVA, in a way that 
14 would safely isolate the area. 

15 6. Determine if the covered spill area safely allows for continued waste disposal 
16 operations or whether further cleanup is required. If further cleanup is required, provide 
17 with cleanup methods described below. Note: Cleaning may not be required since this 
1s is the permitted disposal area. 

,g 7 Inspect any affected equipment (vehicles, handling equipment, and communication 
20 and alarm equipment) for proper function. 

21 8. Repackage spilled waste and repackage, plug, or patch breached waste containers 
22 into 55 or 85-gallon drums, SWBs, or TOOPs, depending on volume. Temporarily 
23 locate overpack waste containers in an adjacent room. Remove only those intact 
24 waste containers necessary to clear the area for decontamination. 

25 9. At the underground emplacement room, salt contaminated by a spill of TRU mixed 
26 waste will be covered with materials such as salt, plastic or fabric sheets or PVA to 
n isolate it from the workers or removed and packaged as site derived waste in 
2s accordance with site procedures for decontaminating surfaces. 

29 10 Manage the radioactive debris as derived waste. 

3o 11 Characterize containers of waste based on the waste containers that were damaged. 

31 12. Replace the removed and derived waste containers into the waste stack as 
32 appropriate and update the WWIS. 

33 13. Document activities and record results. 

34 Fall-of-Ground Actions 

35 Restrict access in ventilation flow path downstream of the incident. 
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2. Restrict the room from ventilation flow by closing bulkhead regulators. 

2 3. Survey for radiological contamination and establish the boundary for a Radiological 
3 Buffer Area. 

4 4. Install barricade devices to remove access. 

5 5. At the underground emplacement room, salt contaminated by a spill of TRU mixed 
6 waste will be covered with materials such as salt, plastic or fabric sheets, or PVA to 

isolate it from the worker or removed and packaged as site derived waste using damp 
8 rags, hand tools, and HEPA filtered vacuums. 

9 The criteria used to determine whether to close the entire panel or just the affected 
10 room of waste containers would include the location of the roof fall and the stability of 
11 the unaffected roof area in the panel. Techniques to determine the stability would be 
12 the same as previously described in this section. 

13 D-4d(9) Structural Integrity Emergencies 

14 In the event of a WIPP facility emergency involving underground structural integrity, the situation 
15 will be handled as a natural emergency. Monitoring and inspection procedures ensure the safety 
16 and integrity of the WIPP facility underground. 

17 D-4d(10) Emergency Termination Procedures 

18 For the transition from emergency phase to cleanup phase, the following items will be complete: 

19 • Emergency scene will be stable 

20 • Release of hazardous substance will be stopped 

21 • Reaction of hazardous substance will be controlled 

22 • The released hazardous substance will be contained within a localized and 
23 manageable area 

24 The area of contamination will be adequately secure from unauthorized entry 

25 At every incident involving hazardous materials, there is a possibility that response personnel 
26 and their equipment will become contaminated. Emergency response personnel have 
27 procedures to minimize contamination or contact, and to properly dispose of contaminated 
28 materials. 

29 For nonemergencies and Incident Levell emergencies, the following methods of 
30 decontamination are available for personnel, environment, and/or equipment according to 
31 emergency response procedures: 

32 • Absorption 
33 • Adsorption 
34 • Chemical degradation 
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6 Any necessary verification of air, soil, or water samples will be directed by the RCRA 
Emergency Coordinator. Immediately after an emergency, the RCRA Emergency Coordinator 

8 will provide for treating, storing, or disposing of recovered waste, contaminated soil or surface 
g water, or any other material that results from a release, fire, or explosion at the facility in 

10 accordance with standard operating procedures. 

11 For Levell I and Ill incidents after the emergency itself is controlled and contained, the RCRA 
12 Emergency Coordinator will be responsible for the development and implementation of an 
13 incident-specific decontamination plan. 

14 PPE will be decontaminated or disposed according to procedure before it is returned to its 
1s storage location. 

16 As part of the facility's defense-in-depth approach, equipment will be assumed to be 
17 contaminated after each hazardous material response and a thorough check for radioactive 
1s contamination will be conducted. If contamination is found, a technically sound decontamination 
19 process will be followed. Many types of equipment are difficult to decontaminate and may have 

to be discarded as hazardous or derived waste. Whenever possible, pieces of equipment will be 
21 disposable or made of nonporous material. 

22 If radioactive contamination is detected on equipment or on structures, it will be assumed that 
23 hazardous constituents may also be present. Radiological surveys to determine whether a 
24 potential release of hazardous constituents has occurred (Permit Attachment 13) will be used 
2s along with other techniques as a detection method to determine when decontamination is 
26 required. Radiological cleanup standards will be used to determine the effectiveness of 
27 decontamination efforts. To provide verification of the effectiveness of the removal of hazardous 
28 waste constituents, once a contaminated surface is demonstrated to be radiologically clean, the 
29 "swipe" can be sent for analysis for hazardous constituents. The use of these confirmation 
3o analyses is as follows: 

31 For waste containers, the analyses become documentation of the condition of the 
32 container at the time of emplacement. These containers will be placed in the underground 
33 without further action, once the radiological contamination is removed, unless there is 
34 visible evidence of hazardous waste spills or hazardous waste on the container and this 
35 contamination is considered likely to be released prior to emplacement in the 
36 underground. In no case shall these containers contain a total liquid content equal to, or 
37 which exceeds, one volume percent of the container 

38 For area contamination, once the area is cleaned up and is shown to be radiologically 
39 clean, it will be sampled for the presence of hazardous waste residues. If the area is large, 
40 a sampling plan will be developed. The sampling plan will be approved by the NMED 
41 before it is implemented. If the area is small, swipes will be used. If the results of the 
42 analysis show that residual contamination remains, a decision will be made whether 
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further cleaning will be beneficial or whether final clean up will be deferred until closure. 
Appropriate notations will be entered into the operating record to assure proper 

3 consideration of formerly contaminated areas at the time of closure. Furthermore, 
4 measures such as covering, barricading, and/or placarding will be used as needed to mark 
5 areas that remain contaminated. 

e For all Contingency Plan emergency responses, the RCRA Emergency Coordinator will ensure, 
7 in keeping with standard operating procedures, that, in the affected area(s) of the facility: 

s • No waste that may be incompatible with the released material is treated, stored, or 
s disposed of until cleanup procedures are completed 

10 • All emergency equipment listed in the Contingency Plan is cleaned and fit for its 
11 intended use, or replaced before operations are resumed 

12 D-4e Prevention of Recurrence or Spread of Fires, Explosions. or Releases 

13 During an emergency, the RCRA Emergency Coordinator will ensure that reasonable measures 
14 are taken so that fires, explosions, and releases do not occur, recur, or spread to TRU mixed 
15 waste or other hazardous materials at the facility, as required under 20.4.1.500 NMAC 
16 (incorporating 40 CFR §§264.56(e) and (f)). These measures include: 

17 • Stopping processes and operations. 

18 • Collecting and containing released wastes and materials. 

19 • Removing or isolating containers of waste or hazardous substances posing a threat. 

20 • Ensuring that wastes managed dunng an emergency are handled, stored, or treated 
21 with due consideration for compatibility with other wastes and materials on site and 
22 with containers utilized (Section D-4h). 

23 • Restricting personnel not needed for response activities from the scene of the incident. 

24 • Evacuating the area. 

25 • Curtailing nonessential activities in the area. 

2s • Conducting preliminary inspections of adjacent facilities and equipment to assess 
n damage. 

28 • Overpacking and/or removing damaged containers/drums from affected areas. 
29 Damaged equipment and facilities will be repaired as appropriate. 

30 • Constructing, monitoring, and reinforcing temporary dikes as needed. 

31 • Maintaining fire equipment on standby at the incident site in cases where ignitable 
32 liquids have been or may be released and ensuring that all ignition sources are kept 
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1 out of the area. Ignitable liquids will be segregated, contained, confined, diluted, or 
2 otherwise controlled to preclude inadvertent explosion or detonation. 

3 No operation that has been shut down in response to the incident will be restarted until 
4 authorized by the RCRA Emergency Coordinator. Sections D-4g, Incompatible Waste, and D-

4h, Post-Emergency Facility and Equipment Maintenance and Reporting, address specific 
e issues related to decreasing the possibility of a recurrence or spread of a release, a fire, or an 

explosion. 

After resolution of the incident, a Root Cause Analysis will be conducted to review all Levell/ 
and Level Ill incidents for determination of cause, and the corrective action plan to prevent 

10 recurrence. 

11 D-4f Management and Containment of Released Material and Waste 

12 Once initial release or spill containment has been completed, the RCRA Emergency 
13 Coordinator will ensure that recovered hazardous materials and waste are properly stored 
14 and/or disposed, as required by 20.4. 1.500 NMAC (incorporating 40 CFR §264.56(g)). For spills 
15 of liquid, the perimeter of the spill will be diked with an absorbent material that is compatible with 
16 the material(s) released. Free-standing liquid will be transferred to a marked compatible 
17 container The remaining liquid will be absorbed with an absorbent material and swept or 
18 scooped into a marked compatible container. Spill residue will be removed. Spills of dry material 
19 will be swept or shoveled into a labeled compatible recovery container. Material recovered from 
' the spill will be transferred to clean containers or tanks or to containers or tanks that have held a 

L1 compatible material. All containers will meet DOT specifications for shipping the wastes, and 
22 materials will be recovered. 

23 Nonradioactive hazardous waste resulting from the cleanup of a fire, an explosion, or a release 
24 involving a nonradioactive hazardous waste or hazardous substance at the WIPP facility will be 
25 contained and managed as a hazardous waste until such time as the waste is disposed of, or 
26 determined to be nonhazardous, as defined in 20.4. 1.200 NMAC (incorporating 40 CFR §261) 
27 Subparts C and D. In most cases, hazardous materials inventories for the various buildings and 
28 areas at the facility will allow a determination of the hazardous materials present in any cleanup 
29 of a release or of the residues from an emergency condition (The quantities of such spills are so 
30 small, it is not likely to trigger an Incident Level II or Ill). When necessary samples of the waste 
31 will be collected and analyzed to determine the presence of any hazardous characteristics 
32 and/or hazardous waste constituents; this information is needed to evaluate disposal options. 
33 EPA-approved sampling and analytical methods will be utilized. Hazardous wastes will be 
34 transferred to the Hazardous Waste Staging Area. The staging area is used to store hazardous 
35 waste awaiting transfer to an off-site treatment or disposal facility in accordance with applicable 
36 regulations (e.g., 20.4. 1 NMAC and DOT regulations). The Hazardous Waste Staging Area for 
37 nonradioactive hazardous waste is Buildings 47 4A and 47 48, as shown in Figure 0-1. 
38 Nonradioactive hazardous wastes will be shipped off-site for disposal at a RCRA permitted 
39 disposal facility. 

40 Under normal operations, administrative controls will be implemented to ensure that hazardous 
41 materials and incompatible materials will not be introduced to the radioactive materials area 
42 during TRU mixed waste handling operations. Examples of administrative controls include 
43 restricting the waste received in the TRU mixed waste management area(s) to TRU mixed 
44 waste properly manifested from the generator sites and ensuring that materials used in these 
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area(s) are restricted to only those that have previously been determined to be compatible with 
2 the TRU mixed waste. The RCRA Emergency Coordinator will have access to building design 
3 information and information on specific equipment used within an area upon which to base a 
4 determination of the compatibility of materials with the area. If necessary, the RCRA Emergency 
s Coordinator will use EPA-600/2-80-076, "A Method for Determining the Compatibility of 
6 Hazardous Waste," (EPA, 1980) for making compatibility determinations. Waste resulting from 
7 the cleanup of a fire, explosion, or release in the miscellaneous unit, the CH TRU mixed waste 
8 handling areas, or the RH Complex will be considered derived from the received TRU mixed 
9 waste and may be treated and managed as CH TRU mixed waste depending on the surface 

10 dose rate. 

11 In the event of a prolonged cessation of TRU mixed waste handling operations, TRU mixed 
12 waste can be placed in areas of the WHB Unit that are available for such contingencies. These 
13 areas and the TRU mixed waste containers in them would be located so that adequate aisle 
14 space would be maintained for unobstructed movement of personnel and equipment in an 
15 emergency. Permit Attachments A1 and A2 describe the HWMUs in detail, including the facility 
16 description, support structures and equipment, security, waste handling areas, ventilation, and 
17 fire protection. 

18 The contaminated area will be decontaminated. If a release is to a permeable surface, such as 
19 soil, asphalt, concrete, or other surface, the surface material will be removed and placed in 
20 containers meeting applicable DOT requirements. Contaminated soil, asphalt, concrete, or other 
21 surface material, as well as materials used in the cleanup (e.g., rags and absorbent material) 
22 will be contained and disposed of in the same manner as dictated for the contaminant. Clean 
23 soil, new asphalt, or new concrete will be emplaced at the spill location. 

24 If a spill occurs on an impermeable surface, the surface will be decontaminated with water 
25 and/or a detergent. In the event that the spilled material is water reactive, a compatible 
26 nonhazardous cleaning solution will be used. Contaminated wash water or cleaning solution will 
27 be transferred to an appropriate container, marked, and managed as described above for 
28 nonradioactive or radioactive liquid wastes. 

29 In the event of a hazardous material or hazardous waste release, the RCRA Emergency 
30 Coordinator will ensure that no wastes will be received or disposed of in the affected areas until 
31 cleanup operations have been completed. This is to ensure that incompatible waste will not be 
32 present in the vicinity of the release. 

33 Because of the restrictions which the WIPP facility places on generators, and because of control 
34 of WIPP operations, TRU mixed wastes and derived wastes will not contain any incompatible 
35 wastes. However, the areas established for the temporary holding of nonradioactive waste 
36 routinely generated at the WIPP facility is divided into bays to accommodate the management of 
37 wastes that may be incompatible. If waste is generated as the result of a spill or release of 
38 hazardous materials or nonradioactive hazardous waste, the waste generated as a result of 
39 abatement and cleanup will be evaluated to determine its compatibility with other wastes being 
40 managed in the temporary holding areas. The evaluation will be by identifying the material or 
41 waste that was spilled or released and determining its characteristics (e.g., ignitable, reactive, 
42 corrosive, or toxic). The waste generated by the abatement and cleanup activities will be stored 
43 in that part of the temporary holding area that has been established to manage wastes with 
44 which it is compatible. 
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1 For small nonemergency liquid spills (e.g., a detergent solution leaking out of the pump handle 
2 during decontamination, a spill of hydraulic fluid while servicing a vehicle), spill control 
3 procedures will be used to contain and absorb free-standing liquid. The contaminated absorbent 
4 will be swept or shoveled into a compatible container and managed as described above. No 
5 notifications will be required, but site procedures require documentation of the incident. 

6 D-4g Incompatible Waste 

Implementation of the TSDF-WAC for the WIPP ensures that incompatible TRU mixed waste 
8 will not be shipped to the WIPP facility. Nonradioactive waste at the WIPP facility will be 
g carefully segregated during handling and holding and will be transported within and off the 

10 facility. The RCRA Emergency Coordinator will not allow hazardous or TRU mixed waste 
11 operations to resume in a building or area in which incompatible materials have been released 
12 prior to completion of necessary post-emergency cleanup operations to remove potentially 
13 incompatible materials. In making the determination of compatibility, the RCRA Emergency 
14 Coordinator will have available the resources and information described in Section D-4b, 
15 Identification of Hazardous Materials. In addition, ES&H department personnel will be available 
16 for consultation. Finally, the RCRA Emergency Coordinator may use EPA-600/2-80-076, (EPA, 
17 1980) 

18 D-4h Post-Emergency Facility and Equipment Maintenance and Reporting 

19 The RCRA Emergency Coordinator will ensure that emergency equipment that is located or 
1 used in the affected area(s) of the facility and listed in the Contingency Plan is cleaned and 

_1 ready for 1ts intended use before operations are resumed, as specified in 20.4.1.500 NMAC 
22 (incorporating 40 CFR §264.56(h)(2)). Any equipment that cannot be decontaminated will be 
23 discarded as waste (e.g., hazardous, mixed, solid), as appropriate. The WIPP facility is 
24 committed to replacing any needed equipment or supplies that cannot be reused following an 
25 emergency After the equipment has been cleaned, repaired, or replaced, a post-emergency 
26 facility and equipment inspection will be performed, and the results will be documented. 

27 Cleaning and decontaminating equipment will be accomplished by physically removing gross or 
28 solid residue; rinsing with water or another suitable liquid, if required; and/or washing with 
29 detergent and water. Decontamination and cleaning will be conducted in a confined area, such 
30 as a wash pad or building equipped with a floor drain and sump isolated from the environment. 
31 Care will be taken to prevent wind dispersion of particles and spray. Liquid or particulate 
32 resulting from cleaning and decontamination of equipment will be placed in clean, compatible 
33 containers. Waste produced in an emergency cleanup in the TRU mixed waste handling areas 
34 is derived waste and will be emplaced in the underground derived waste emplacement area. 
35 Waste resulting from decontamination operations elsewhere in the WIPP facility will be analyzed 
36 for hazardous waste constituents and/or hazardous waste characteristics to ensure proper 
37 management. 

38 When the WIPP facility has completed post-emergency cleanup of waste and hazardous 
39 residues from areas where waste management operations are ready to resume and the RCRA 
40 Emergency Coordinator has ensured that emergency equipment used in managing the 
41 emergency has been cleaned or replaced and is fit for service, the notifications will be made by 
42 the Permittees to the following: the EPA Region VI Administrator; the Secretary of the NMED: 
43 and any relevant local authorities. This post-emergency notification complies with 20.4.1.500 
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NMAC (incorporating 40 CFR §264.56(i)), and is the responsibility of the RCRA Emergency 
Coordinator 

3 D-4i Container Spills and Leakage 

4 The waste received at the WIPP facility will meet stringent TSDF-WAC (e.g., no more than one 
s percent liquid), which will minimize the possibility of waste container degradation and liquid 
6 spills. Should a spill or release occur from a container, following an initial assessment of the 
7 event, the WIPP facility will immediately take the following actions, in compliance with 

20.4.1.500 NMAC (incorporating 40 CFR §264.52(a) and §264.171 ): 

s • Assemble the required response equipment, such as protective clothing and gear, 
10 heavy equipment, empty drums, overpack drums, and hand tools 

11 • Transfer the released material to a container that is in good condition or overpack the 
12 leaking container into another container that is in good condition 

13 • Once the release has been contained, determine the areal extent of migration of the 
14 release and proceed with appropriate cleanup action, such as chemical neutralization, 
jS vacuuming, or excavation 

16 D-4j Tank Spills and Leakage 

17 The TRU mixed waste handling areas at the WIPP facility do not include tank storage or 
j8 treatment of hazardous waste, as defined in 20.4.1.1 01 NMAC (incorporating 40 CFR §260.10), 
19 and as regulated under 20.4.1.500 NMAC (incorporating 40 CFR §264) Subpart J. At the WIPP 
20 facility, tanks are used to store water and petroleum fuels only. The petroleum tanks store diesel 
21 and unleaded gasoline. 

22 D-4k Surface Impoundment Spills and Leakage 

23 The WIPP facility does not manage hazardous or TRU mixed waste using a surface 
24 impoundment, as defined in 20.4. 1.101 NMAC (incorporating 40 CFR §260.10), and as 
2s regulated under 20.4.1.500 NMAC (incorporating 40 CFR, §264) Subpart K. Surface 
26 impoundment regulations are not applicable to the WIPP facility. 

27 D-5 Emergency Equipment 

2s A variety of equipment is available at the facility for emergency response, containment, and 
29 cleanup operations in both the HWMUs and the facility in general. This includes equipment for 
30 spill control, fire control, personnel protection, monitoring, first aid and medical attention, 
31 communications, and alarms. This equipment is immediately available to emergency response 
32 personnel. A listing of major emergency equipment available at the WIPP facility, as required by 
33 20.4.1.500 NMAC (incorporating 40 CFR §264.52(e)), is shown in Table D-6. Table D-7 
34 identifies the locations where fire suppression systems are provided. Locations of the 
35 underground emergency equipment are shown in Figure D-5. The firewater-distribution system 
36 map is shown in Figure D-6. The underground fuel area fire-protection system is shown in 
37 Figure D-7 
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The Permittees have established MOUs with off-site emergency response agencies for 
3 firefighting, medical assistance, hazardous materials response, and law enforcement. In the 
4 event that on-site response resources are unable to provide all the needed response actions 
5 during either a medical, fire, hazardous materials, or security emergency, the RCRA Emergency 
6 Coordinator will notify appropriate off-site response agencies and request assistance. Once on 

site, off-site emergency response agency personnel will be under the direction of the RCRA 
Emergency Coordinator. 

g The MOUs with off-site cooperating agencies are available from the Permittees. A listing and 
10 description of the MOUs with state and local agencies and mining operations in the vicinity of 
11 the WIPP facility, as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.37 and 
12 §264 52( c)), are: 

13 • An agreement among the Permittees, Intrepid Potash NM LLC, and Mosaic Potash 
14 Carlsbad Inc., provides for the mutual aid and assistance, in the form of MRTs, in the 
15 event of a mine disaster or other circumstance at either of the two facilities. This 
16 provision ensures that the WIPP MOC will have two MRTs available at all times when 
17 miners are underground. 

18 • A memorandum of agreement between the City of Carlsbad, New Mexico, and the 
19 WIPP MOC for ambulance service assistance provides that, upon notification by the 

WIPP MOC, the Carlsbad Fire DepartmenVAmbulance Service will be dispatched from 
• 1 Carlsbad toward the WI PP site by a designated route and will accept the transfer of 

22 patient(s) being transported by the WIPP facility ambulance at the point both 
23 ambulances meet. If the patient(s) is not transferrable, the Carlsbad Fire 
24 DepartmenVAmbulance Service will provide equipment and personnel to the WIPP 
25 facility ambulance, as necessary. 

26 • A MOU between the DOE and the Carlsbad Medical Center provides for the treatment 
27 of radiologically contaminated personnel who have incurred injuries beyond the 
28 treatment capabilities at the WIPP facility. The DOE will provide transport of the 
29 patient(s) to the Carlsbad Medical Center for decontamination and medical treatment. 

Jo • A MOU between the DOE and the Lea Regional Medical Center provides for the 
31 treatment of radiologically contaminated personnel who have incurred injuries beyond 
32 the treatment capabilities at the WIPP facility. The DOE will provide transport of the 
33 patient(s) to the Lea Regional Medical Center for decontamination and medical 
34 treatment. 

35 • A MOU between the DOE and the U.S. Department of Interior (DOl), represented by 
36 the Bureau of Land Management (BLM), Roswell District, provides for a fire-
37 management program that will ensure a timely, well-coordinated, and cost-effective 
38 response to suppress wild fire within the withdrawal area using the WIPP incident 
39 commander for fire-management activities. The DOl will provide firefighting support if 
40 requested. In addition, the MOU provides for responsibilities concerning cultural 
41 resources, grazing, wildlife, mining, gas and oil production, realty/lands/rights-of-way, 
42 and reclamation. 
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• A mutual-aid firefighting agreement between the Eddy County Commission and the 
2 DOE provides for the assistance of the Otis and Joel Fire Departments (a volunteer 
3 fire district created under the Eddy County Commission and the New Mexico State Fire 
4 Marshall's Office), including equipment and personnel, at any location within the WIPP 
5 Fire Protection Area upon request by an authorized representative of the WIPP 
e Project. These responsibilities are reciprocal. 

• A mutual-aid agreement between the City of Hobbs and the DOE provides for mutual 
a ambulance, medical, fire, rescue, and hazardous material response services; provides 
9 for joint annual exercises; provides for use of WIPP facility radio frequencies by the 

10 City of Hobbs during emergencies; and provides for mutual security and law 
11 enforcement services, within the appropriate jurisdiction limits of each party. 

12 • A mutual-aid agreement between the City of Carlsbad and the DOE provides for 
13 mutual ambulance, medical, fire, rescue, and hazardous material response services; 
14 provides for joint annual exercises; provides for use of WIPP facility radio frequencies 
15 by the City of Carlsbad during emergencies; and provides for mutual security and law 
16 enforcement services, within the appropriate jurisdiction limits of each party. 

17 • A MOU between the DOE and the New Mexico Department of Public Safety (DPS) 
1s concerning Mutual Assistance and Emergency Management applies to any actual or 
19 potential emergency or incident that: 1) involves a significant threat to employees of 
20 the Permittees or general public; 2) involves property under the control or jurisdiction 
21 of either the DOE or the State; 3) involves a threat to the environment which is 
22 reportable to an off-site agency; 4) requires the combined resources of the DOE and 
23 the state; 5) requires a resource that the DOE has which the State does not have, or a 
24 resource the State has which DOE does not have; or 6) involves any other incident for 
2s which a joint determination has been made by the DOE and the State that the 
26 provisions of this MOU will apply. The MOU provides that the DPS shall permit 
27 qualified and security cleared DOE Emergency Management members into the State 
28 EOC for the purpose of: a) coordinating communications functions; b) evaluating and 
29 maintaining communications capabilities; c) participating in exercises; d) link the 
30 State's High Frequency radio communications network with the DOE; and e) assisting 
31 the State during radioactive materials accidents that require joint operations or the use 
32 of the DOE Radiological Assistance Program team. The DOE shall permit qualified 
33 and security cleared members the State Emergency Management community into the 
34 DOE's EOCs for the purposes of coordinating communications and activities. 
35 Additional duties for each participant are specified for assistance in incidents or 
36 emergencies. 

37 D-7 Evacuation Plan 

38 If it becomes necessary to evacuate the WIPP facility, the assigned on-site and off-site staging 
39 areas have been established. The off-site staging areas are outside the security fence. The 
40 WIPP facility has implementation procedures for both surface and underground evacuations. 
41 Drills are performed on these procedures at the WIPP facility at least once annually. The 
42 following sections describe the evacuation plan for the WIPP facility, as required under 
43 20.4.1.500 NMAC (incorporating 40 CFR §264.52(f)). 
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Figure D-8 shows the surface staging areas. Personnel report to their Office Wardens at 
3 designated staging areas where accountability is conducted. If site evacuation is necessary, the 
4 RCRA Emergency Coordinator will decide which staging areas are to be used and will advise 
s Office Wardens of the selections. The RCRA Emergency Coordinator will communicate the 
6 locations to Office Wardens via office warden pager, radio, plectron, WIPP Security, or 
7 telephone, as appropriate. Office Wardens will direct personnel to the selected staging area 
8 outside the security fence. Personnel who are working in a contaminated area when site 
e evacuation is announced, will assemble at specific staging areas to minimize contact with other 

10 personnel during the evacuation (Figure D-8). 

11 Office Wardens conduct accountability of personnel assigned to their specific areas. For 
12 complete surface accountability, the Office Wardens report to their ACOW, who reports to the 
13 COW. When the COW has reports from all ACOWs, surface accountability is reported to the 
14 CMRO, who then notifies the RCRA Emergency Coordinator of the accountability. 

1s The COW and all ACOWs have radios for communication between them and the CMRO. The 
16 Office Wardens, Assistant Office Wardens, ACOWs, and COW also have pagers with which 
17 they are notified of evacuations. At the staging areas Office Wardens report directly to their 
1a ACOW. 

19 There are three off-site staging areas identified on Figure D-8. The RCRA Emergency 
Coordinator determines which staging area will be used. Security officers remain at the primary 

• 1 staging area gate 24 hours a day, and the vehicle trap is opened for personnel during 
22 emergency evacuations. The north gate has a single person gate and large gate which can be 
23 opened, similar to the main gates for the primary staging area. The east gate is a turnstile gate 
24 Upon notification by the RCRA Emergency Coordinator, Security will respond, open gates, and 
25 facilitate egress for evacuation. 

26 The on-site staging areas are identified in Figure D-8. These are used for building or area 
27 evacuations as determined by the RCRA Emergency Coordinator. 

28 D-7b Underground Assembly Areas and Egress Hoist Stations 

29 In the event of an underground or surface event, the RCRA Emergency Coordinator can call for 
30 underground personnel to report to assembly areas (Figure D-9). Underground personnel are 
31 also trained to immediately report to assembly areas under specific circumstances (i.e. loss of 
32 underground power or ventilation). If accountability is required, the underground will be 
33 evacuated. The Underground Controller is responsible for underground accountability by 
34 comparing the brass numbers with the brass tags signed out in the lamproom. Each assembly 
35 area contains a Mine Page Phone, miner's aid station, and evacuation maps. 

36 In accordance with 30 CFR §57.11, the mine maintains two escapeways. These escapeways 
37 are designated as Egress Hoist Stations. When an underground evacuation is called for, all 
38 underground personnel report to the Egress Hoist Stations. 

39 Decontamination of underground personnel will be conducted the same way as described for 
40 surface decontamination. Contaminated personnel are trained to remain segregated from other 
41 personnel until RC personnel can respond to the incident at the underground location. 
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0-7c Plan for Surface Evacuation 

2 Surface evacuation notification is initiated by the RCRA Emergency Coordinator directing the 
3 CMRO to sound the surface evacuation alarm. The Office Wardens assist personnel in 
4 evacuation from their areas. Evacuation routes and instructions are posted throughout the site. 

5 If the EST/FPT notifies the ERT members by pager to respond to an identified area, these 
6 members will not depart the site during an evacuation, but will report to the EST/FPT for 
7 instructions and accountability. The EST/FPT notifies the COW of response members present. 
8 These personnel will not evacuate until released by the RCRA Emergency Coordinator 

9 0-7d Plan for Underground Evacuation 

10 Notification for underground evacuation will be made using the underground evacuation alarm 
11 and strobe light signals. 

12 Personnel will evacuate to the nearest egress hoist station. Primary underground evacuation 
13 routes (identified by green reflectors on the rib) will be used, if possible. Secondary underground 
14 evacuation routes (identified by red reflectors on the rib) will be used if necessary (Figure 0-5). 
15 Brass tags will be collected from personnel at the hoist collar on the surface, and taken to the 
16 Underground Controller, who functions as an Office Warden. When all brass tags are accounted 
17 for, underground accountability is reported to the RCRA Emergency Coordinator 

18 Upon reaching the surface, personnel will report to their on-site staging area to receive further 
19 instructions. 

20 Members of the FLIRT and the MRT who may be underground, will evacuate the underground 
21 when an underground evacuation is called for A reentry by the MRT will be performed 
22 according to 30 CFR 49 and MSHA regulations for reentry into a mine. The two MRTs are 
23 trained in compliance with 30 CFR 49 in mine mapping, mine gases, ventilation, exploration, 
24 mine fires, rescue, and recovery. 

25 0-7e Further Site Evacuation 

26 In the event of an evacuation involving the need to transport employees, the following 
27 transportation will be available: 

28 • Buses/vans-WIPP facility buses/vans will be available for evacuation of personnel. 
29 The buses/vans are stationed in the employee parking lot. 

30 • Privately Owned Vehicles-Because many employees drive to work in their own 
31 vehicles, these vehicles may be utilized in an emergency Personnel may be directed 
32 as to routes to be taken when leaving the facility. 

33 These vehicles may be used to transport personnel who have been released from the site by 
34 the RCRA Emergency Coordinator 
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The RCRA Emergency Coordinator, on behalf of the Permittees, will note in the operating 
3 record the time, date, and details of any incident that requires implementing this Contingency 
4 Plan. This notation will be in the facility log maintained by the CMRO. In compliance with 

20.4.1.500 NMAC (incorporating 40 CFR §264.560)), within 15 days after the incident, the 
s Permittees will ensure that a written report on the incident will be submitted to the EPA Region 
7 VI Administrator and to the Secretary of the NMED. The report will include: 

B • The name, address, and telephone number of the Owner/Operator 

9 • The name, address, and telephone number of the facility 

10 • The date, time, and type of incident (e.g., fire, explosion or release) 

11 • The name and quantity of material(s) involved 

12 • The extent of injuries, if any 

13 • An assessment of actual or potential hazards to human health or the environment, 
14 where this is applicable 

1s • The estimated quantity and disposition of recovered material that resulted from the 
6 incident 

17 In addition to the above report, the Permittees will ensure that the ES&H Manager, or designee, 
18 submits reports to the appropriate agencies as listed in Tables D-8 and D-9. 

19 In accordance with 20.4.1.500 NMAC (incorporating 40 CFR §264.56(i)), the Permittees will 
20 notify the Secretary of the NMED and EPA Region VI Administrator that the WIPP facility is in 
21 compliance with requirements for the cleanup of areas affected by the emergency and that 
22 emergency equipment used in the emergency response has been cleaned, repaired, or 
23 replaced and is fit for its intended use prior to the resumption of waste management operations 
24 in affected areas. The means the WIPP facility will use to meet these requirements are 
2s described in Sections D-4e, D-4f, D-4g, and D-4h. 

26 The WIPP requires the EST/FPT to initiate the "WIPP Hazardous Materials Incident Report" if 
27 the Contingency Plan is implemented. A form is attached as Figure D-12. The form is initiated 
28 by the EST/FPT The RCRA Emergency Coordinator, CMRO, and Environmental Compliance 
29 representatives complete their respective sections. 

30 D-9 Location of the Contingency Plan and Plan Revision 

31 The owner/operator of the WIPP facility will ensure that copies of this Contingency Plan are 
32 available through the WIPP electronic controlled-document distribution system or in appropriate 
33 controlled-document locations throughout the facility, and the alternate Emergency Operations 
34 Center and the Joint Information Center at the Skeen Whitlock Building, and are, consequently, 
35 available to all emergency personnel and organizations described in Section D-2. In addition, 
36 the owner/operator will make copies available to the following outside agencies: 
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• Intrepid Potash NM LLC and Mosaic Potash Carlsbad Inc. 
2 • Carlsbad Fire Department, Carlsbad 
3 Carlsbad Medical Center, Carlsbad 
4 • Lea Regional Medical Center, Hobbs 
5 • Otis Fire Department, Otis 
6 • Hobbs Fire Department, Hobbs 
7 • Joel Fire Department, Carlsbad 
8 • BLM, Carlsbad 
g • New Mexico State Police 

10 The owner/operator of the WIPP facility will ensure that this plan is reviewed annually and 
11 amended whenever· 

12 • Applicable regulations are revised 

13 • The RCRA Part B permit for the WIPP facility is revised in any way that would affect 
14 the Contingency Plan 

15 • This plan fails in an emergency 

16 • The WIPP facility design, construction, operation, maintenance, or other 
17 circumstances change in a way that materially increases the potential for fires, 
18 explosions, or releases of hazardous waste or hazardous constituents or change the 
19 response necessary in an emergency 

zo • The list of RCRA Emergency Coordinators change 

21 • The list ofWIPP facility emergency equipment changes. 

22 
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Table D-1 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 1, 2012 

Hazardous Substances in Large Enough Quantities to Constitute a Level II Incident 

Chemical Description 

Ethylene Glycol Solution - 35% 

Gasoline, Unleaded 
GASC0001 

No. 1 Diesel Fuel Oil 
GASC0210 

Multiple containers of TRU Waste as 
described in Permit Section 3.3.1 

Hazardous materials in quantities that 
exceed 5 times the Reportable Quantity 
(Per DOE 0 151 1) values as defined in 
40 CFR 302 

Building Location 

Buildings 411; 412; 451, 452; 486; 
463; 474C; 

FAC 414 

FAC 480 

Oil Depot U/G; 

FACs 480, 255.1 & 255.2; 

Transport Tank; 

Building 456 

Trailer 911F 

WHB 

Waste Shaft 

U/G 

It should be noted that WIPP is not 
expected to possess such quantities. 
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Hazard Category 

Immediate (acute) 

Delayed (chronic) 

Fire 

Immediate (acute) 

Delayed (chronic) 

Fire 

Immediate (acute) 

Delayed (chronic) 

Delayed (chronic) 

Fire 

Immediate (acute) 

Delayed (chronic) 
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Table D-2 
Resource Conservation and Recovery Act Emergency Coordinators 

I Name Address* Office Phone Personal Phone* ! 

iR C. (Russ) Stroble (primary) 1 234-8276 or 234-8554 

I J. E. (Joseph) Beane(' 234-8276 or 234-8916 

M. G. (Mike) Procto(' 234-8276 or 234-8143 

G. L. (Gary) Kessle(' 234-8326 

~A E. (Aivy) Williams' (primary) 234-8276 or 234-8216 

!P J. (Paul) Paneral 1 (primary) 234-8498 

J. R (Joel) Howard2 234-8325 

M. L. (Mark) Long 1 (primary) 234-8170 

AC (Andy) Coope(' 234-8197 

NOTE: Personal information (home addresses and personal phone numbers) has been removed from 
informational copies of this Permit 

The on-duty Facility Shift Manager is the primary RCRA Emergency Coordinator pursuant to 20.4.1.500 NMAC 
(incorporating 40 CFR §264.52), and is designated to serve as the RCRA Emergency Coordinator. 

The on-duty Facility Operations Engineer is the alternate RCRA Emergency Coordinator and is available as 
needed. 
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~---------- ---------

Incident Condition 

Product identifications 

Container size 

Fire/explosion potential 

Leak severity 

Life safety 

Environmental impact 
(Potential) 

Container integrity 

Table D-3 

Waste Isolation Pilot Plant 
Hazardous Waste Permil 

November 1, 2012 

Planning Guide for Determining Incident Levels and Response 

~---------- ---------------------------------- ----------l 
Incident Level 

I II* Ill* 

Placard not required, NFPA 0 or 1 all DOT placarded, NFPA 2 for any Poison A (gas), explosive A/B, organic 
categories, all Other Regulated categories, PCBs without fire, EPA peroxide, flammable, solid, materials 
Materials A, B, C, and D_ regulated waste_ dangerous when wet, chlorine, fluorine, I 

SITE SPECIFIC Table D-1 and TRU anhydrous ammonia, radioactive materials, 

mixed waste NFPA 3 and 4 for any categories including 

AND 
special hazards, PCBs and fire including 
special hazards, PCBs and fire DOT 
inhalation hazard, EPA ex1remely hazardous 
substances, and cryogenics_ 

Container size does not impact this Involves multiple packages_ Tank truck_ 
incident leveL 

Under controL May spread/may be explosive_ May spread/may be explosive_ 

No release or small release Release may not be controllable without Release may not be controllable even with 
contained or confined with readily special resources_ special resources_ 

' available resources_ 

No life-threatening situation from Localized area, limited evacuation area_ Localized area, limited evacuation area_ 
materials involved_ 

None_ L,imited to incident boundaries Contained within the Hazardous waste 
I Management Units_ 

Not damaged_ Damaged but able to contain the contents Damaged to such an extent that catastrophlj 
to allow handling or transfer of product rupture is possible_ 

---- --- --------

* Contingency Plan is implemented 
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Method 

Absorption 

Covering 

Dikes, diversions 

Overpack 

Plug/patch 

Transfer 

Vapor suppression 

Table D-4 
Physical Methods of Mitigation 

Chemical 

Liquid Solid 

Yes No 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 
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Radiological 

Liquid Solid 

Yes No 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

No No 



2 

3 

Table D-5 
Chemical Methods of Mitigation 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November i, 2012 

Method Chemical Radiol~gical 

Liquid Solid Liquid 

Neutralization Yes Yes111 No 

Solidification Yes No Yes121 

(i) When solid neutralizing agents are used, they will be used simultaneously with water 

(2) This method could be utilized for mitigation of firewater involving TRU-waste. 
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Table D-6 
Emergency Equipment Maintained at the Waste Isolation Pilot Plant 

Equipment 

Building Fire Alarms 

Underground Fire 
Alarms 

Site-wide 
Evacuation Alarm 

Vehicle Siren 

Public Address 
System 

lntraplant Phones 

Description and Capabilities 

Communications 

Manual pull stations and automatic devices (sprinkler 
system flow, and smoke and thermal detectors) trigger fire 
alarm; locally visible and audible; visual display and alarm 
in Central Monitoring Room (CMR) 

Automatic/Manual; have priority over other paging channel 
signals but not override intercom channels; alarms sound in 
the general area of the control panel and are connected to 
the underground evacuation alarms; they also interface with 
the CMR. 

Transmitted over paging channel of the public address 
system, overriding its normal use; manually initiated 
according to procedures requiring evacuation; audible alarm 
produced by tone generator at 10 decibels above ambient 
noise level (or at least 75 decibels); flashing strobe lights; 
radios and/or pagers are used to notify facility personnel 
outside alarm range. Monthly test are performed on the PA, 
site notification alarms, and plectrons. 

Manual; oscillating; emergency services/surface response 
vehicles, is mechanical and electronic. 

Includes intercom phones; handset stations and 
loudspeaker assemblies, each with own amplifiers; 
multichannel, one for public address and pages, and others 
for independent party lines. 

Private automatic branch exchange; direct dial; prov1de 
communication link between surface and underground 
operations 
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Location 

Guard and Security Building, 
Pumphouse, 
Warehouse/Shops, Exhaust 
Filter Building, Support 
Building, CMR/ Computer 
Room, Waste Handling 
Building, TRUPACT 
Maintenance Facility, 
SH Hoisthouse, Maintenance 
Shops, Guard Shack*, 
Auxiliary Warehouse, Core 
Storage Building, 
Engineering Building, 
Training Facility, Safety 
Building, Maintenance Shop, 
Hazardous Waste Storage 
(non-TRU) Area (Facility 474) 

*local alarms; not connected 
to the CMR 

Fire detection and control 
panel locations: Waste Shaft 
Underground Station, SH 
Shaft Underground Station, 
Between E-140 and E-300 in 
S-2180 Drift, E-0/N-1200, 
Fuel Station 

Site-wide 

WIPP surface emergency 
vehicles 

Surface and underground 

Throughout surface and 
underground 



Equipment 

Mine Page Phones 

Emergency Pagers 

Plectrons 

Portable Radios 

Plant Base Radios 

Mobile Phones 

-----
SPILL-X-S Guns 
and Recharge 
Powder 

Absorbent Sheets 

Absorbents 

Absorbent Material 

Description and Capabilities 

Battery-operated paging system 

Manual; , intermittent alarm signals 

Tone-alert radio receivers placed in areas not accessible by 
the public address system 

Two-way, portable; transmits and monitors information 
to/from other transmitters 

Two-way, stationary, VHF-FM; linked to Eddy County 
Sheriff Department, NM State Police, and Otis Fire 
Department), and WIPP Channels 1-18 (Communication 
with the Lea County Sheriff's Department, the Hobbs Fire 
Department, Carlsbad Medical Center and Lea Regional 
Hospital is available via the Eddy County dispatcher) (Site 
Security, Site Operations and Site Emergency, 
maintenance, repeater to Carlsbad). Wireless 
communications such as cellular phones may be used to 
contact the Eddy County emergency responders. 

Provide communications link between WIPP Secunty and 
key personnel 

-----·---------------
Sptll Response 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 1, 2012 

Location 
CMR, Mine Rescue Room, 
EOC, lamproom, 
underground at S550/W30, 
S100/W30, S1950/E140, SH 
Shaft Collar and 
Underground Station, Waste 
Shaft Collar and 
Underground Station, FSM 
desk. 

Issued to appropriate 
emergency personnel 

Site-wide 

Issued to individuals 

Various site locations 

Issued to indivtduals plus 
emergency vehicles, 

----

-----------------
Containment; 

(1)SPILL-X model SC-30-C(Gun) 

(1)SPILL-X model XC-30-S(Gun) 

(1)SPILL-X model SC-30-A(Gun); 

(1) A-Acid, 5 gallon bucket (Recharge Powder) 

(1)S-Solvent, 5 gallon bucket (Recharge Powder) 

(1 )C-Caustic, 5 gallon bucket (Recharge Powder) 

Containment or cleanup; 

(1) 3' x 1 OO' Sheet 

Grab and Go container; spill control bucket; 

(1) for solvents and neutralizing absorbents; 5 gallon bucket 

(1) for actds/caustics; 5 gallon bucket 

Containment or cleanup; 

(1) 100ft. rolled or equivalent socks "Pig" for general liquid 

(1) 100ft. rolled or equivalent socks "Pig" for oil 
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HAZMAT tratler 

HAZMA T trailer 

HAZMA T trailer 

HAZMAT trailer 
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Equipment 

Air Bag System 

Air Chisel 

Drum Transfer 
Pumps and Drum 
Opener 

Floor Squeegee 

Foam Concentrate 

Gas Cylinder Leak 
Control Kit 

Portable Generator 

Description and Capabilities 

Extrication, Stabilization, Cribbing 

(1) bag system with tank kit and the following bag srzes: 

(1)12-ton, 

(1) 21 .8-ton, 

(1)17-ton 

Extncation 

(1) Capable of cutting 3/16" steel 

Containment or cleanup; 

(1) unit for chemical transfer 

(1) hand operated pump for petroleum transfer 

(1) drum opener 

Containment or cleanup; 

( 1) straight rubber blade, non wood handle 

AFFF 6% 

( 4) 5-gallon pail 

(1 )Series A Hazardous Matenal Response Kit; contains 
nonsparking equipment to control and plug leaks 

(1)Backup power; 5,000 watt; 120 or 240 volt 
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Location 

Surface rescue truck 

Surface rescue truck 

HAZMA T trailer 

HAZMA T trailer 

Fire truck # 1 

HAZMAT trailer 

Surface rescue truck 



Equipment 

Hand Tools 

Come-a-longs 

Porta-power 

Jugs 

Paris 

Portable Lighting 

Patching Kit 

Scoops and 
Shovels 

Description and Capabilities 

Containment and cleanup; 

Underground rescue truck: 

(1)12# Sledge Hammer 

(1)3/8" Drive Socket Set 

(1 )Y," Drive Socket Set 

(1)3/4" Drive Socket Set 

(1)25' Y:>" Chain 

(1)6' Wrecking Bar 

(1 )Bottle Jack 

(1)4# Hammer 

( 1 )18" Crescent Wrench 

( 1 )5' Pry Bar 

( 1 )2' Pry Bar 

(1)100' Extension Cord 

(1)4' Nylon Sling 

(1 )6' Nylon Sling 

(1)10' Nylon Sling 

These tools are located in the HAZMAT Trailer. They are 
non-sparking. 

(1)14"L adjustable pipe wrench 

(1)15" multi-opening bung wrench 

( 1 )hammer/crate opener 

(1)8" pipe pliers 

(1)8" blade Phillips 

( 1 )#2 screwdriver 

( 1 )6" blade standard screwdnver 

(1)Ciaw Hammer 

(1) 4-ton; cable-type Ratchet lever tool designed specifically 
for lifting, lowering and pulling applications including jobs 
requiring rigging, positioning, and stretching. Used in rescue 
for extrication. 

(1) 1 0-ton hydraulic, hand-powered jaws used for extrication 
during rescues. 

Containment or cleanup; 

( 4) 1-gallon plastic 

Containment or cleanup; 

(3) 5-gallon plastic with lid 

(1) Emergency lighting system; 120 volts; 500-watt bulbs, 
suitable for wet location 

Series A Hazardous Response Kit; Class A; contains 
nonsparking equrpment to control and plug leaks. 

Cleanup; plastic; various sizes; nonsparking; nonwood 
handles 

(1) Scoop 

(3) Shovels 
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Location 

Underground rescue truck, 
HAZMA T trailer 

Surface rescue truck and 
underground rescue truck 

Surface rescue truck 

HAZMA T trailer 

HAZMA T trailer 

Underground rescue truck 

HAZMAT trailer 

HAZMA T trailer 
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Equipment 

Ambulance #1 

Ambulance #2 

Rescue Truck 

Building Smoke, 
Thermal Detectors, 
or Manual Pull 
Stations 

Fire Truck# 1 

Rescue Truck # 2 
(U/G) 

Extinguishers 

Automatic Dry 
Chemical 
Extinguishing 
Systems 

Sprinkler Systems 

Description and Capabilities 

Medical Resources 

Equipped as per Federal Specifications KKK-A-1822 and 
New Mexico Emergency Medical Services Act General 
Order 35; equipped with a radio to Carlsbad Medical 
Center, VHF radio, UHF medical frequency, cellular phone 

Diesel and/or electric ambulance equipped with first aid kit, 
2 stretchers, and other associated medical supplies 

Special purpose vehicle; light and heavy duty rescue 
equ1pment; transports 1 litter patient, medical oxygen and 
supplies for mass casualties, fire suppression support 
equipment (rescue tool, air bag, K-12 Rescue Saw, 5,000-
watt generator, self-contained breathing apparatus (SCBA), 
and much more equipment 

Fire Detect1on and Ftre Suppress1on Equ1pment 

Ionization and photoelectric or fixed temperature/rate of rise 
detectors; visual display and alarm in CMR; manual pull 
stations. The underground has manual fire alarm pull 
stations located where personnel have access when 
evacuating. These are connected to the U/G evacuation 
alarm. 

Equipped per Class "A" fire truck per NFPA; capacity 750 
gallons, with pump capacity of 1200 gallons per minute 

(1) 125-pound dry chemical extinguisher 

(1) 150-pound foam extinguisher 

Individual fire extinguisher stations; various types located 
throughout the facility, conforming to NFPA-1 0. 

Automatic; 1, 000-pound system (Dry Chemical); actuated 
by thermal detectors or by manual pull stations 

Fire alarms activated by water flow 
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Location 

Surface (Safety and 
Emergency Services Facility) 

Underground 

Surface (Safety and 
Emergency Services Facility) 

--
Guard and Security Building, 
Warehouse/Shops, Support 
Building, CMR/Computer 
Room, Waste Handling 
Building, TRUPACT 
Maintenance Facility, Waste 
Shaft Collar, Underground 
Fuel Station, SH Hoisthouse, 
Engineering Building, 
Industrial Safety Building, 
Training Facility 

Surface (Safety and 
Emergency Services Facility) 

Underground 

Buildings, underground, and 
underground vehicles 

Underground fuel station 

Pumphouse, Guard and 
Security Building, Support 
Building, Waste Handling 
Building (contact- transuranic 
waste area only), 
Warehouse/Shops Building, 
Auxiliary Warehouse 
Building, TRUPACT 
Maintenance Facility, 
Training Facility, SH Shaft 
Hoisthouse, Exhaust Filter 
Building, Engineering 
Building, and Safety Building 



Equipment 

Water Tanks, 
Hydrants 

Fire Water Pumps 

·----------

Head/amps 

Underground Self-
Rescuer Units 

Self-Contained Self-
Rescuer 

Self-Contained 
Breath1ng 
Apparatus (SCBA) 

Chemical and 
Chemical-
Supported Gloves 

Suit, Acid 

Suit, Fully 
Encapsulated 

Description and Capabilities 

Fire suppression water supply; one 180, 000-gallon capac1ty 
tank, plus a second tank with 100,000 gallon reserve 

Fire suppression water supply; 125 pounds per square inch, 
1,500 gallons per minute centrifugal pump, one with electric 
motor drive, the other with diesel engine; pressure 
maintenance pump 

-------------
Personal Protection Equipment 

Mounted on hard hat; battery operated 

Short-term rebreathers; approximately 300 

At least 60 minutes of oxygen available. Approximately 400 
units cached throughout the underground 

Oxygen supply; 4-hour units; approximately 14 Mine 
Rescue Team Draeger units 

Body protection; 

(12 pair) inner-cloth, 

(12 pair) outer-pvc, 

(5 pair) outer-viton 

Body protection; 

(4) acid 

Body protection; used with SCBAs; full outerboot; 

(4) Level A; 

(4) Level B 

Waste Isolation Pilot Plant 
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Location 

Tanks are at southwestern 
edge of WIPP facility; 
pipelines and hydrants are 
throughout the surface 

Pumphouse 

--

Each person underground 

Each person underground 

Cached throughout the 
underground 

Mine Rescue Training Room 

HAZMAT trailer 

HAZMA T trailer 

HAZMAT trailer 

--------- ~----- -----~-----·--------------------

1·-- --------· 
Antishock Trousers 

Zoll 1600 Heart 
Monitor and 
Defibnllator 

Oxygen 

Eme~gency Medical Eqwprnent 
. -

Shock treatment; 

(2) infiatable, one on each ambulance 

Heart Monitor/defibrillator 

Patient care; 

Size 0: 

(2) Ambulance #1 

(1) Underground Ambulance 

( 1) Health Services 

Size E: 

(1) Rescue Truck 

(2) Underground Ambulance 

Size M: 

(1) Ambulance#1 
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-

Ambulance# 1 and# 2 

Ambulance# 1 and # 2 

Ambulance# 1 and# 2, 
surface rescue truck 
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Equipment 

Resuscitators (Bag) 

Splints 

Stretchers 

Suctions 

Trauma Kits 

Description and Capabilities 

Disposable bag resuscitation 

Ambulance #1: 

(2) adult size 

(1) child size 

Underground Ambulance: 

(2) adult size 

Immobilize limbs; 

(1) Adult traction splint, lower extremity, with limb-
supporting slings, padded ankle hitch and traction device 
per ambulance. 

(2) Rigid splinting devices or equivalents, suitable for 
immobilization of upper extremities per ambulance. 

(2) Rigid splinting devices or equivalents, suitable for the 
immobilization of lower extremities. 

(1) Set of Airsplints: 

6 assorted splints; hand/wrist, half arm, full arm, foot/ankle, 
half leg, and full leg per miner's aid stations. 

Patient transport; 

(2) Spine Boards, one short and one long, with nylon straps 
per ambulance. (also used to perform cardiopulmonary 
resuscitation) 

(2) Emergency Stretchers or scoops, or combination per 
ambulance 

(1) All-purpose multi-level ambulance stretch (gurney), with 
3 safety straps and locking mechanism per ambulance. 

(1) Stretcher in each miner's aid station. 

For medical emergencies: 

Portable 

(1) Suction unit, capable of delivering at least 300 mm. 
on each ambulance. 

(1) adult blood pressure cuff and stethoscope 

(4) soft-roller bandages 

(3) triangular bandages 

(1) pkg. band-aids 

(2) trauma dressings 

(25) 4X4 sponges 

(1) roll adhesive tape 

( 1) bite stick 

(1) penlight 

(1) stenle burn sheet 

(1) oropharyngeal airway 

(1) glucose substance 

(2) sterile gauze dressings 
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HG 

Location 

Ambulance # 1 , 

Ambulance# 2 

Ambulance# 1 and # 2, 

Miner's Aid Stations 

Various combinations in 
Ambulance# 1 and# 2, 
Miner's Aid Station 

Ambulances #1 and #2 

(1) kit in each: 

Ambulances #1 and #2, 
surface rescue truck 



Equipment 

Miner's Aid Station 

First Aid Supplies 

First Aid Supplies 

Description and Capabilities 

For First Aid Stations in the Underground 

( 1) Stretcher--as referenced above per station 

(1) Set of airsplints--as referenced above per station 

(1) Blanket per station 

(1) Box of latex gloves (50) per station 

(5) Pathogen Wipes per station 

(1) First Aid Kit (24) per station; includes, 

(3) Band-Aid Combo Paks 

(2) Swabs, PVP 

(1) Antibiotic Ointment 

(1) Sting-Kill Swab 

(2) Dressing, compresses 

(2) Roller Bandages 

(2) Tape 

{2) Triangle Bandage 

(1) Eyedressing Pak 

(1) Burn Dressing 

(1) Ammonia Inhalants 

(1) User Log Sheet 

According to General Order #35 

(12) bandages, soft roller, self-adhering type--4" or 6" x 5 
yards. 

(6) triangular bandages, 40" 

( 1) box band-aids 

( 1) 1 pair bandage shears 

(6) Trauma dressings, 30" x 1 0" 

(6) Trauma dressings, 5" x 7" 

(50) 4" x 4" sponges, individually wrapped and sterile 

(2) rolls adhesive tape 

(1) penlight 

(2) sterile burn sheets 

(2) oropharyngeal airways-- adult 

(2) oropharyngeal airways-- child (Ambulance #1 only) 

(2) oropharyngeal airways -- infant (Ambulance #1 only) 

(1) Glucose substance 

(3) Occlusive dressings 

{1) Roll aluminum foil 

(6) Rigid cervical collars--2 each small, medium and large 
sizes 

(4) Cold packs 

{4) Heat packs 

(2) Bite sticks 

(2) Transfer sheets 

(2) Blankets 
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Location 

Miner's Aid Stations- Various 
Underground Locations 

Ambulance #1 

Ambulances #1 and #2 
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Equipment Description and Capabilities 

First Aid Supplies (2) #16g angiosets 

(2) #18g angiosets 

(2) #20g angiosets 

(1) 1000cc LR IV fluid 

(1) 500cc NS IV fluid 

Location 

Ambulances #1 and #2, 
surface rescue truck 

---·---- -- --~--- -~---- --· --~---- --------------- ----·-- ------------------------~- ·- --------~-------- --
General Plant Emergency Equipment 

-~--~------ ·--------- -- ------------~--------- ---·---- ---·--- ------~-- --------- ------~-----------
Emergency Lighting 

Backup Power 
Sources 

Hoists 

Radiation 
Monitoring 
Equipment 

Emergency Shower 

Eye Wash 
Fountains 

Decon Shower 
Equipment 

Overpack 
containers 

HEPA Vacuums 

Aquaset or Cement 

Polyvinyl Alcohol or 
Paint 

TDOP Upender 

Non hazardous 
Decontaminating 
Agents 

For employee rescue and evacuation, and fire/spill 
containment; linked to main power supply, and selectively 
linked to back up diesel power supply and/or battery-backed 
power supply 

Two diesel generators, and battery-powered uninterruptible 
power supply (UPS); use limited to essential loads; manual 
or remote starting 1,1 GO-kilowatt diesel generators with on-
site fuel for 62% load for 3 days for selected loads; 30-
mmute battery capacity for essential loads 

Ho1sts in Waste Shaft, Air Intake Shaft, and SH Shaft 

(5) Portable alpha and beta survey meters, portable air 
samplers, and portable continuous air monitors 

For emergency flushing of contaminated individual 

For emergency flushing of affected eyes 

Self-contained decon shower trailer, portable decon shower 
unit, disposable decon shower 

14-85 Gallon drums 

4-SWBs 

1-TDOP 

2 HEPA Vacuums to be utilized for removal of 
contamination. 

100 lbs. of aquaset or cement material for solidification of 
liquid waste generated as a result of fire fighting water or 
decontamination solutions. 

1 - 5 gallon bucket of approved fixative to be used during 
recovery. 

Upender facilitates overpacking standard waste boxes 

4-1 Gallon bottles for decontamination of surfaces, 
equipment, and personnel 
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Surface and underground 

Generators are east of Safety 
and Emergency Services 
Building; UPS is located at 
the essential loads 

Waste Shaft, Air Intake Shaft, 
SH Shaft 

Building 412 

Surface 

Various locations on surface 
and in the underground 

Surface 

Building 48-1 

Building 481 

Building 481 

Building 481 

Building 481 

Building 481 

Bwlding 481 

Building 481 



Table D-7 
Types of Fire Suppression Systems by Location 

Location AS AD 

Waste Handling Building * 

Support Building * 

Exhaust Filter Building * 

Water Pumphouse * 

Underground Support Areas * 
(also has rescue truck) 
(as illustrated in Figure D-5) 

Station A Effluent Monitoring Shed 

Station B Effluent Monitoring Shed 

(1) Symbols for WIPP fire-protection systems: 

AS Automatic Wet Pipe Sprinkler System 
AD Automatic Dry Chemical Extinguishing System 
MPS Manual Pull Stations 
PFE Portable Fire Extinguishers 

(2) The Waste Handling Building and the Support Building contain the following: 

Automatic wet pipe sprinklers 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 1, 2012 

MPS PFE 
* * 

* * 

* * 

. . 
* . 

* * 

* * 

Fire detection 1n the heating, ventilation, and air conditioning instrumentation (Support Building, only) 
Manual pull stations 
Portable fire extinguishers 
Automatic detectors 

The Safety and Emergency Services Building contains the following: 

Automatic wet pipe sprinklers 
Manual pull stations 
Portable fire extinguishers 
Automatic detectors 

The Core Storage Building contains the following: 

Automatic wet pipe sprinklers 
Portable fire extinguishers 

(3) The Exhaust Filter Building, Underground Facilities, Warehouse/Shops Building, Water Pumphouse, and Salt 
Handling Hoist house also have portable fire extinguishers, manual pull stations, and automatic detectors. 
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Chemical Releases 
Statute Covered 

Comprehensive "Reportable quantities" of 
Environmental Response, CERCLA/SARA 
Compensation and "hazardous substances." 
Liability Act 
(CERCLA)/Superfund 
Amendments and 
Reauthorization Act 
(SARA) (40 CFR 
Part 302) 

Emergency Planning and SARA Title Ill "extremely 
Community Right-to-Know hazardous substances." 
Act (SARA Title Ill) 

(40 CFR Parts 302 and 
355) 

Resource Conservation Any imminent or actual 
and Recovery Act emergency situation. 
(RCRA), 40 CFR 
§§264.56(a) and 
265.56(a) 

Table 0-8 
Hazardous Release Reporting, Federal 

What Will Be Reported 

To Whom Report Will Be Made Immediately (Oral) 

National Response Center: (800) 1) Chemical identification; 2) what 
424-8802, State Emergency hazardous substance; 3) quantity 
Response Commission: (505) released; 4) time, location and 
476-9681 (New Mexico State duration of release; 5) media of 
Police, Hazardous Materials release; 6) health risks and 
Emergency Response), and Local medical advice; 7) proper 
Emergency Planning Committee: precautions (e.g., evacuation); 
(575) 885-3581 and 8) name and phone number 

of reporter and facility. 

National Response Center: (800) 1) Chemical identification; 2) what 
424-8802, State Emergency extremely hazardous substance; 
Response Commission: (505) 3) quantity released; 4) time, 
476-9681 (New Mexico State location and duration of release; 
Police, Hazardous Materials 5) media of release; 6) health risks 
Emergency Response), and Local and medical advice; 7) proper 
Emergency Planning Committee: precautions (e.g. evacuation); and 
(575) 885-3581. 8) name and phone number of 

reporter and facility 

State or local agencies with What assistance is required. 
designated response roles, if their 
help is needed: Carlsbad Police 
Department: 885-2111; Carlsbad 
Fire Department: 885-2111; Eddy 
County Sheriff: 88 7-7551. 

---- ------
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Subsequently (Written} 

As soon as practicable, update of oral 
notice and response action taken. 
Send report to: New Mexico State 
Emergency Response Commission, 
Department of Public Safety, Title Ill 
Bureau, P 0. Box 1628, Santa Fe, 
New Mexico, 87504-1628, and Local 
Emergency Planning Committee, 324 
S. Canyon Street, Suite B, Carlsbad, 
New Mexico 88220. National 
Response Center will contact the U.S. 
Environmental Protection Agency 
(EPA). EPA may request a written 
report. 

As soon as practicable, update of oral 
notice and response action taken. 
Send report to: New Mexico State 
Emergency Response Commission, 
Department of Public Safety, Title Ill 
Bureau, P.O. Box 1628, Santa Fe, 
New Mexico, 87504-1628, and Local 
Emergency Planning Committee, 324 
S. Canyon Street, Suite B, Carlsbad, 
New Mexico 88220. National 
Response Center will contact the U S. 
Environmental Protection Agency 
(EPA) for an address if a written report 
is requested by EPA. 

Not Applicable (NA) 

"" 



Chemical Releases 
Statute Covered 

RCRA, 40 CFR RCRA "hazardous waste" 
§§264.56(d}, 264.56(i), release, fire, or explosion, 
265.56(d}, and 265.56(i) which could threaten 

human health or 
environment outside the 
facility. 

RCRA, 40 CFR Any incident which triggers 
§§264.56(i)' 264 560)' implementation of 
265.56(i), and 265.56U) Contingency Plan. 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 
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What Will Be Reported 

To Whom Rej>ort Will Be Made Immediately (Oral) Subsllguently (Written}_ 

National Response Center· (800) (1} Name and telephone number Prior to resumption of operations, 
424-8802 and State Emergency of reporter; (2) name and notify that: (1) no waste that may be 
Response Commission: (505) telephone number of facility; (3) incompatible with released material is 
476-9681 (New Mexico State time and type of incident; (4} treated, stored, or disposed of until 
Police, Hazardous Materials name and quantity of materials cleanup is complete, and (2) all 
Emergency Response). involved; (5} extent of injuries, if emergency equipment listed in the 

any; and (6) possible health or Contingency Plan is cleaned and fit for 
environmental hazards outside the its intended use. Send to Secretary, 
facility. 

New Mexico Environment NA 
Department, Emergency 
Response Office, 24-hour 
telephone: (505) 827-9329 
(emergencies); for non-
emergencies contact (866) 428-
6535 (24 hour voice mail) or 
Monday to Friday, 8 am to 5 pm: 
(505) 476-6000. 
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New Mexico Environment Department, 
P.O. Box 26110, Santa Fe, New 
Mexico, 87502. 

Within 15 days: 1) name, address and 
telephone number of owner/operator; 
2) name, address and telephone 
number of facility; 3) date, time and 
type of incident (e.g. fire, explosion); 4) 
name and quantity of materials 
involved; 5) extent of injuries, if any; 6) 
possible hazards to human health or 
the environment; 7) estimated quantity 
of material that resulted from the 
incident. Prior to resumption of 
operations, notify that: 1) no waste that 
may be incompatible with released 
material is treated, stored, or disposed 
of until cleanup is complete, and 2) all 
emergency equipment listed in the 
Contingency Plan is cleaned and fit for 
its intended use. Send to Secretary, 
New Mexico Environment Department 
P.O. Box 26110, Santa Fe, New 
Mexico, 87502. 

------

I 
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Chemical Releases 
Regulations Covered 

20.4.1.500 and RCRA "hazardous waste" 
600 NMAC releases, fire, or 

explosion, which could 
threaten human health or 
environment outside the 
facility. 

20.4.1.500 and Any incident which 
.600 NMAC triggers implementation of 

Contingency Plan. 

------- --·-

Table D-9 
Hazardous Release Reporting, State of New Mexico 

What Will Be Reported 

To Whom Report Will Be Made Immediately (Oral) 

National Response Center: (800) 1) Name and telephone number of 
424-8802; State Emergency reporter; 2) name and telephone number 
Response Commission and (505) of facility; 3) time and type of incident; 4) 
476-9620 (New Mexico State Police, name and quantity of material involved; 5) 
Hazardous Materials Emergency extent of injuries, if any; and 6) possible 
Response) health or environmental hazards outside 

the facility. 

New Mexico Environment 1) Name and telephone number of 
Department, Emergency Response reporter; 2) name and address of facility; 
Office, 24-hour telephone: (505) 827- 3) name and quantity of materials 
9329 (emergencies); for non- involved, to extent known; 4) ex1ent of 
emergencies contact (866) 428-6535 injuries, if any; and 5) possible hazards to 
(24 hour voice mail) or Monday to human health or the environment, outside 
Friday, 8 am to 5 pm: (505) 476-6000. the facility. 

--
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Subsequently (Written) 

Prior to resumption of operations, notify 
that: 1) no waste that may be 
incompatible with released material is 
treated, stored, or disposed of until 
cleanup is complete, and 2) all 
emergency equipment listed in the 
Contingency Plan is cleaned and fit for 
its intended use. Send to Secretary, 
New Mexico Environment Department. 
P.O. Box 26110, Santa Fe, New 
Mexico, 87502. 

Within 15 days: 1) name, address and 
telephone number of owner/operator; 2) 
name, address and telephone number 
of facility; 3) date, time and type of 
incident (e.g., fire, explosion); 4) name 
and quantity of materials involved; 5) 
extent of injuries, if any; 6) possible 
hazards to human health or the 
environment; and 7) estimated quantity 
of material that resulted from the 
incident. Prior to resumption of 
operations, notify that: 1) no waste that 
may be incompatible with released 
material is treated, stored or disposed 
of until cleanup is complete, and 2) all 
emergency equipment listed in the 
Contingency Plan is cleaned and fit for 
its intended use. Send to Secretary, 
New Mexico Environment Department. 
P.O. Box 26110, Santa Fe." New 
Mexico, 87502. 

---

I 
I 



Chemical Releases 
Regulations Covered 

New Mexico Any accident (spill) 
Emergency involving hazardous 
Management Act, materials (including 

Section 74-4B-5 hazardous substances, 
radioactive substances, or 
a combination thereof) 
which may endanger 
human health or the 
environment. 

New Mexico Water Any discharge from any 
Quality Control facility of oil or any other 
Commission, water contaminant in such 
Part 1, quantities as may, with 
Section 203 reasonable probability, 

injure or be detrimental to 
human health, animal or 
plant life, or property. 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 1, 2012 

What Will Be Reported 

To Whom Reeort Will Be Made Immediately (Oral) 

New Mexico Environment 1) Name, address and telephone number 
Department: (505) 827-9329, State of owner or operator; 2) name, address 
Emergency Response Commission: and telephone number of facility; 3) date, 
(505) 476-9681 (New Mexico State time and type of incident; 4) name and 
Police, Hazardous Materials quantity of material(s) involved; 5) ex1ent 
Emergency Response), and Local of any injuries; 6) assessment of actual or 
Emergency Planning Committee: potential threat to environment or human 
(575) 885-3581 health; and 7) estimated quantity and 

disposition of recovered material. 

Chief, Ground Water Quality Bureau, Within 24 hours: 1) the name, address, 
New Mexico Environment and telephone number of the person or 
Department, or his counterpart in any persons in charge of the facility; 2) the 
constituent agency delegated name, address, and telephone number of 
responsibility for enforcement of the the owner/operator of the facility; 3) the 
rules as to any facility subject to such date, time, location, and duration of the 
delegation (505) 827-2918. discharge; 4) the source and cause of the 

discharge; 5) a description of the 
discharge, including its chemical 
composition; and 6) the estimated volume 
of discharge, and immediate damage from 
the discharge. 
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Subsequently (Written} 

Written submission within one week of 
time permittees become aware of 
discharge. Same as oral and 
description of noncompliance and its 
cause, the period of noncompliance 
including exact dates and times, and if 
the noncompliance has not been 
corrected, the anticipated time it is 
expected to continue; and steps taken 
or planned to reduce, eliminate, and 
prevent reoccurrence. Send reports to 
New Mexico Environment Department. 
Chief, Ground Water Quality Bureau, 
P.O. Box 26110, Santa Fe, New 
Mexico, 87502, New Mexico State 
Emergency Response Commission 
Department of Public Safety, Title Ill 
Bureau, P.O. Box 1628 Santa Fe, New 
Mexico, 87504-1628, and Local 
Emergency Planning Committee, 324 
S. Canyon Street, Suite B, Carlsbad, 
New Mexico 88220. 

Submit within seven days: verification of 
the prior oral notification, also provide 
any appropriate additions or corrections 
to the information contained in the prior 
oral notification. Within 15 days: submit 
a written report describing any 
corrective actions taken and/or to be 
taken relative to the discharge. Send 
reports to Chief, Ground Water Quality 
Bureau, New Mexico Environment 
Department, P.O. Box 26110, Santa Fe, 
New Mexico, 87502. 

---

I 
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Chemical Releases 
Regulations Covered 

New Mexico Any known or suspected 
Underground release from an 
Storage Tank Underground Storage 
Regulations-2 Tank (UST) system, any 

spill or any other 
emergency situation. 

What Will Be Reported 

To Whom Report Will Be Made Immediately (Oral) 

New Mexico Environment Department Within 24 hours: 1) the name, address, 
Petroleum Storage Tank Bureau and telephone number of the agent in 
(505) 984-1741. charge of the site at which the UST 

system is located, as well as the 
owner/operator of the system; 2) the name 
and address of the site and the location of 
the UST system on that site; 3) the date, 
time, location, and duration of the spill, 
release, or suspected release; 4) the 
source and cause of the spill, release, or 
suspected release; 5) a description of the 
spill, release, or suspected release, 
including its chemical composition; 6) the 
estimated volume of the spill, release, or 
suspected release; and 7) action taken to 
mitigate immediate damage from the spill, 
release, or suspected release. 
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Subsequently (Written) 

Mail or deliver within seven days of the 
incident, a written notice describing the 1 

spill, release, or suspected release and 
any investigation or follow-up action 
taken or to be taken. Send reports to 
Petroleum Storage Tank Bureau, New 
Mexico Environment Department, 2044 
Galisteo Street, Santa Fe, New Mexico. 
87504. 
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Figure D-1 
WIPP Surface Structures 
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BLDG/ 
Ft!-.C # DESCRIPTION 

#241 EQUIPMENT SHED .,., GUAROSHACK 

"'" SAL 1 HAULING TRUCKS SHELTER 

#245 TRUPACT TRAILER SHELTER 

#246 MgO STORAGE SHELTER 

#253 13 8 KV SWITCHGEAR 25p-SWG15/1 

#2541 AREA SUBSTATION NO 1 25P-SW15.1 

#254 2 AREA SUBSTATION NO 2 25P-SW15 2 

#2543 AREA SUBSTATION NO J 25P-SW15 3 

#2544 AREASUBSTATIONNO 425P-SW154 

#2545 AREA SUBSTATION NO 5 25P-SW15.5 

#254 6 AREA SUBSTATION NO 6 25P-SW15 6 

#2547 AREA SUBSTATION NO 7 25P-SW15.7 

#2543 AREA SUBSTATION NO a 25P-SW15 a 
#254.9 480V SWITCHGEAR (25P-SWG04/9) 

#2551 BACK-UP DIESEL GENERATOR #1 25-PE 503 

#2552 BACK-UP DIESEL GENERATOR #2 25-PE 504 

#2564 SWITCHBOARD #4 (25P-SBD04/4) 

<l11 WASTE SHAFT 

EXHAUST SHAFT 

AIR INTAKE SHAFT 

0362 AIR INTAKE SHAFT/HOIST HOUSE 

#363 AIR INTAKE SHAFT !WINCH HOUSE 
EFFLUENT MONITORING INSTRUMENT 
SHED A 
EFFLUENT MONITORING INSTRUMENT 

11365 SHEDB 

<l66 AIR INTAKE SH.AFT HEADFRAME 

11371 SALT HANDLING SHAFT 

"'" SALT HANDLING SHAFT HEAD FRAME 

BLDG.! 
FAC# DESCRIPTION 

#384 SALT HANDLING SHAFT HOISTHOUSE 

#384A MINING OPERATIONS 
#411 WASTE HANDLING BUILDING 

#412 TRUPACT MAINTENANCE BUILDING 

EXHAUST SHAFT FILTER BUILDING 

#413A MONITORING STATION A 

MONITORING STATlON B 

#414 WATER CHILLER FACILITY & BLDG 

#451 SUPPORT BUILDING 
SAFETY & EMERGENCY SERVICES 

#452 FACILITY 

11'453 WAREHOUSE/SHOPS BUILDING 

""' AUX1LIARY WAREHOUSE BUILDING 

#456 WATER PUMPHOUSE 

#457N WATER TANK25-Q.001B 

#457S WATER TANK 25-Q.001A 

#458 GUARD AND SECURITY BUILDING 

#459 CORE STORAGE BUILDING 

#463 COMPRESSOR BUILDING 

AUXILIARY AIR INTAKE 

TELEPHONE HUT 

ARMORY BUILDING 

#474 HAZARDOUS WASTE STORAGE FACILITY 

lf.474A HAZARDOUS WASTE STORAGE BUILDING 

#4748 HAZARDOUS WASTE STORAGE 3UILDING 

#474C OIL & GREASE STORAGE BUILDING 
#4740 GAS BOTTLE STORAGE BUILDING 

#474E HAZARD MATERIAL STORAGE BUILDING 

#474F WASTE OIL RETAINER 

figurE) D~-~1a ~ 
Legend to Figure D-1 
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SLOG./ 
FAC# DESCRIPTION 

11475 GATE HOUSE 

'"" VEHICLE FUEL STATION 
#481 WAREHOUSE ANNEX 
#482 EXHAUST SHAFT HOIST EQUIP WAREHOUSE 
#485 SULLAJR COMPRESSOR BUILDING 

#486 ENGINEERING BUILDING 
#489 TRAINING BUILDING 

#H-16 SANDIA TEST WELL 
#917 AIS MONITOR lNG 

#918 VOC fRAILER 

#918A VOC AIR MONITORING STATION 
:1!9188 VOC LAB TRAILER 
#950 WORK CONTROL TRAILER 

lt951 PROCUREMENT/PURCHASING 

#952 TRAILER 
#953 MODULAR OFFICE COMPLEX 

#971 HUMAN RESOURCES TRAILER 

1/.985 PUBLICATIONS & PROCEDURES TRAILER 
SWRNO 
6 SWITCH RACK NO 6 
SWR NO 
7 7A. 78 SWITCH RACK NO 7 7A. 78 
SWRNO 
'C SWITCHRACK NO ?C 
SWRNO 

" SWITCH RACK NO 10 
SWRNO 
11 SWITCHRACK NO. 11 
SWRNO ., SWITCH RACK NO 12 
SWR NO. ., SWITCH RACK N0.15 

Field Code Changed 
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WASTE SH.t1FT CONVEYANCE 
/HEAIJFf'!AMI~OF THE WASTE H.MIDUNG 

SURFACE FACIUTH· , BUIUJlNG 

UNDERGROUND FACILITIES 

Figure D-2 
Spatial View of the WIPP Facility 
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Figure D-3 
wrPP undergrouni:l f:aclrities 
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fi!:Jllre 0-4 ...... . . . ...... ... . . ........ . 
Direction and Control Under Emergency Conditions in Which the Plan Has Been Implemented 
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DEPT OF ENERc;Y 

~GNU' A.T HiE F>!EQvEST OF THE 
•lCHA EMt::RGENCY C:OOHGINAfO~(" 

7 <':QR EME.RGEN06S T"tAT COULD 
ThREATEN HUMAN :-!EALTI-! OR THE 
f:Nif!RONMENT JNS1DE I~ OuTSIDE 
TI"IE · \C:!LJT .AF'TER ~.::.uf'I::.UUAilON 
WlfH ;;-,E CEPT. O;:" ENERGY 

INC!DE'·. T OCCURS 

1 -----, 
.------>~<'-----, I 

OFF-DUTY 
EMERGENCY 
RESPONSE 

PERSONNEL 

I 
I 

L--

OFFICE WARDENS 

EMERGENCY 
RESPONSE 

PERSONNEL 
(ERT, EST, FLIRT, MRT) 

FACiliTY 
PERSOt.NEL 

(WASTE. 
OPERATIONS, 
FC&SAND IS) 

.figurl3 D_~a _ __ __ _ _ _ 
WIPP Facility Emergency Notifications 
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N.M. STATE POLICE 
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Underground Emergency Equipment Locations ·anifDnclerground E'lacuation-R.outes 
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,Figure D-6 
Fire-Water Distribution System 
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fig(Jre [)~7~ ~~ ~~~ ~~~~ ~ ~ 
Underground Diesel Fuel-Station Area Fire~Protection System 
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.Figure D-8 
WIPP On-Site Assembly Areas and WIPP Staging Areas 
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RH BAY 

CASK RECEIVING ARE\ 

Figure D-8a 
RH Bay Evacuation Routes 
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H 

fig lire D-8b .. 
RH Bay Hot Cell Evacuation Route 
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Evacuation Routes in the Waste Handling Building 
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CONDITIONS (i.e .. , icy, snowing, raining, cloudy, sunny): 

Ill. TYPE OF INCIDENT (SPILL, LEAK, ETC.)· Fire involved: [ ]YES []NO 
(If fire is involved attach a copy of the fire report) 

MATERIALS INVOLVED UN/NANO. QU8NTITY HAZARD CLASS NFPA CLASS 
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PERSONNEUDEPT DECON METHOD/MEDICAL TREATMENT 

V. PERSONNEL CONTAMINATED NOT INVOLVED IN THE CLEANUP ACTIVITIES 
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Figure D-12 
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VII. DESCRIPTION OF INCIDENT AND RESPONSE (including containment and control) 
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Date: Time: of evaluation. 
Waste Category 
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ORGANIZATION DATE TIME 

EC Representative: 
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Figure 0-12 (Continued) 
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IX. INITIAL NOTIFICATION BY CMRO 
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EC 
Industrial SafelY 
Facilit£ OQs. (FM/FMDl 
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X. CONTINGENCY PLAN IMPLEMENTATION 

Contingency Plan implemented [ ]YES [ JNO 

FSM: 
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XI. REVIEWS 

Report submitted by· 
Print name Signature Date 

Emergency Management Manger: 
Print name Signature Date 

EC Manager· 
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COMMENTS: 

Figure D-12 (Continued) 
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3 Introduction 
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4 The WIPP facility is owned and co-operated by the U.S. Department of Energy (DOE) and co-
s operated by its designated Management and Operating Contractor (MOC) (Permit Section 
6 1 .5.3). 

7 This Contingency Plan was prepared in accordance with the Resource Conservation and 
8 Recovery Act (RCRA) requirements codified in 20.4. 1.500 NMAC (incorporating 40 CFR 
9 §264.50 to §264.56) , "Contingency Plan and Emergency Procedures," and submitted in 

10 compliance with 20.4. 1.900 NMAC (incorporating 40 CFR §270. 14(b)(7)). The purpose of this 
11 document is to define responsibilities, to describe coordination of activities, and to minimize 
12 hazards to human health and the environment from fires, explosions, or any sudden or 
13 nonsudden release of hazardous waste, or hazardous waste constituents to air, soil , or surface 
14 water (20.4.1.500 NMAC (incorporating 40 CFR §264.51 [a])). This plan consists of descriptions 
1s of processes and emergency responses specific to hazardous substances, contact-handled 
16 (CH) and remote-handled (RH) transuranic (TAU) mixed waste and other hazardous waste 
17 handled at the WIPP facility. 

18 D-1 Generallnformation 

19 The WIPP facility is located 26 miles (mi) (42 kilometers [km]) east of Carlsbad, in Eddy County 
20 in southeastern New Mexico, and includes an area of 10,240 acres (ac) (4,144 hectares [hal). 
21 The facility is located in an area of low-population density, with fewer than 30 permanent 
22 residents living within a 10 mi (16 km) radius of the facility. The area surrounding the facility is 
23 used primarily for grazing, potash mining, and mineral exploration. Resource development that 
24 would affect WIPP facility operations or the long-term integrity of the facility is not allowed within 
2s the 10,240 ac (4, 144 ha) that have been set aside for the WIPP Project. 

26 The WIPP facility is designed to receive containers of TRU waste, which will be transported to 
27 the WIPP facility from the ten major and other minor DOE TAU mixed waste generator and/or 
28 storage sites. The waste will be emplaced in the bedded salt of the Salado Formation, 
29 2,150 feet (ft) (655 meters [m]) below ground surface. 

30 As a geologic facility for the management of TAU mixed waste, the WIPP repository is regulated 
31 as a "miscellaneous unit," as defined under 20.4.1.500 NMAC (incorporating 40 CFR §264.601 
32 to §264.603). The areas at the WIPP facility subject to this permit include the surface container 
33 storage areas in the Waste Handling Building (WHB) Container Storage Unit (WHB Unit) and 
34 the Parking Area Container Storage Unit (Parking Area Unit), located south of the WHB, and 
35 the areas below ground in which waste will be emplaced. 

36 The WIPP facility includes other surface structures, shafts, and underground areas (Figures D-
37 1, D-2, and D-3). Surface structures other than the WHB, that support TAU mixed waste 
38 management include: 

39 Exhaust Filter Building - houses the filter banks to which the underground ventilation can 
40 be diverted in the unlikely event of an underground release of radionuclides. 

PERMIT ATTACHMENT D 
Page D-1 of 95 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
d~Ae 29, 2912November 1. 2012 

Guard and Security Building - houses the facility security personnel and communications 
2 equipment necessary for them to perform their duties. Section D-4a specifies the duties of 
3 the security officers relative to contingency actions. 

4 Safety and Emergency Services Building - houses the surface emergency response 
5 vehicles (fire truck, rescue truck, ambulance), Health Services (first aid), Emergency 
6 Operations Center, and the Dosimetry Laboratory. The Hazardous Material Response 
7 Trailer is staged at the WIPP facility in an area that is readily accessible to Emergency 
8 Services. Emergency Services is located in Building 452. Table D-6 describes emergency 
9 equipment and associated locations. 

10 Support Building- houses the Central Monitoring Room (see section D-4a). 

11 Transuranic Package Transporter-11 (TRUPACT-11) Maintenance Facility- is located west 
12 of the CH bay. No TRU mixed waste management activities will occur in this facility. 

13 Surface facilities used for storage of support equipment are identified in Table D-6. 

14 Building 452, Safety and Emergency Services Facility, houses the emergency response 
15 vehicles, emergency equipment, the mine rescue room, mine rescue team equipment, and the 
16 Emergency Operations Center (EOC). The Hazardous Material Response Trailer is staged at 
17 the WIPP facility in an area readily accessible to Emergency Services. Emergency Services is 
18 located in Building 452. 

g The RCRA permit addresses TRU mixed waste management activities in the WHB Unit, the 
20 Parking Area Unit, and the disposal units. The provisions of this Contingency Plan apply to 
21 hazardous waste disposal units (HWDU) in the underground waste disposal panels, storage in 
22 the WHB Unit and the Parking Area Unit, the Waste Shaft, and supporting TRU mixed waste 
23 handling areas. The remainder of the facility will not manage TRU mixed waste . This 
24 Contingency Plan has also been designed in accordance with 20.4.1 .300 NMAC (incorporating 
25 40 CFR § 262.34(a)(4)- Standards for Generators of Hazardous Waste), and will be 
26 implemented whenever there is a fire, explosion, or release of hazardous waste which could 
27 threaten human health or the environment. Hazardous substances in the remainder of the 
28 facility are included as possible triggers of the Contingency Plan but are outside the scope of 
29 the regulations promulgated pursuant to RCRA. This allows WIPP to maintain one emergency 
30 response plan which is consistent with the National Response T earns Integrated Contingency 
31 . Plan Guidance (Federal Register, Vol. 61, No. 109, June 5, 1996). Inclusion is based on their 
32 National Fire Protection Association (NFPA) ratings in addition to their storage quantities. The 
33 majority of hazardous substances on-site are not expected to trigger the Contingency Plan 
34 because they are present in the same form and concentration as the product packaged for 
35 distribution and use by the general public or are used in a laboratory under the direct 
36 supervision of a technically qualified individual. Superfund Amendments and Reauthorization 
37 Act (SARA) Title Ill excludes these from emergency planning reporting. The list of hazardous 
38 substances in large enough quantities to constitute a Level II incident (Section D-3} is provided 
39 in Table D-1. In addition to TRU mixed waste, these are the only hazardous substances 
40 currently on site which, if spilled, may be of sufficient impact to cause this Contingency Plan to 
41 be implemented. Magnesium Oxide (MgO) is stored on-site in large quantities. It is used as 
42 backfill in the waste emplacement rooms as a pH buffer. The pH buffer will limit the solubility of 
43 radionuclides after the underground rooms are filled and closed. MgO is not a hazardous 
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1 substance, a release of MgO will not create hazardous waste and poses no threat to human 
2 health or the environment, and is therefore not addressed in the Contingency Plan. 

3 Wastes generated as a result of maintenance or response actions will be categorized into one 
4 of three groups and disposed of accordingly. These are: 1) nonhazardous wastes to be 
5 disposed of in an approved landfill, 2) hazardous nonradioactive wastes to be disposed of at an 
6 off-site RCRA permitted facility, and 3) TAU mixed waste to be disposed of in the underground 
7 HWDUs. Disposal of TAU mixed waste in the WIPP facility is subject to regulation under 
8 20.4.1.500 NMAC. As required by 20.4.1 .500 NMAC (incorporating 40 CFR §264.601 ), the 
9 Permittees will demonstrate that the environmental performance standards for a miscellaneous 

10 unit, which are applied to the HWDUs in the underground, will be met. In addition, the technical 
11 requirements of 20.4. 1 .500 NMAC (incorporating 40 CFR §264.170 to §264.178) are applied to 
12 the operation of the container storage units in the WHB Unit and in the Parking Area Unit south 
13 of the WHB. Liquid wastes that may be generated as a result of the fire fighting water or 
14 decontamination solutions will be managed as follows: 

15 Non-Mixed- Hazardous waste liquids contaminated only with hazardous constituents will 
16 be placed into containers and managed in accordance with 20.4. 1.300 NMAC 
17 (incorporating 40 CFR §262.34) requirements. The waste will be shipped to an approved 
18 off-site treatment, storage, or disposal facility. 

19 Mixed - Liquids contaminated with TAU mixed waste (inside the WHB Unit) will be 
20 solidified as they are placed into containers with cement, Aquaset, or absorbent material in 
21 them. The solidified materials will be disposed of in the underground WIPP repository as 
22 derived waste. 

23 This chapter of the permit application describes the HWDUs, the TAU mixed waste 
24 management facilities and operations, compliance with the environmental performance 
25 standards, and with the applicable technical requirements of 20.4.1 .500 NMAC (incorporating 
26 40 CFR §264.170 to §264.178 and §264.601 , respectively). The configuration of the WIPP 
27 facility consists of completed structures; including all buildings and systems for the operation of 
28 the facility. 

29 D-1 a Disposal Phase Overview 

30 The Disposal Phase will consist of receiving CH TAU mixed waste shipping containers, 
31 unloading and transporting the waste containers to the underground HWDUs, emplacing the 
32 waste in the underground HWDUs, and subsequently achieving closure of the underground 
33 HWDUs in compliance with applicable State and Federal regulations . 

34 The TAU mixed waste that will be disposed at the WIPP facility results primarily from activities 
35 related to the reprocessing of plutonium-bearing reactor fuel and fabrication of plutonium-
36 bearing weapons, as well as from research and development. This TAU mixed waste consists 
37 largely of such items as paper, cloth, and other organic material; laboratory glassware and 
38 utensils; tools; scrap metal ; shielding; and solidified sludges from the treatment of wastewater. 
39 Much of this TAU mixed waste is also contaminated with substances that are defined as 
40 hazardous under 20.4.1 .200 NMAC. 
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D-1b Waste Description 

2 Waste destined for WIPP are, or were, produced as a byproduct of weapons production and 
3 have been identified in terms of waste streams based on the processes that produced them. 
4 Each waste stream identified by generators is assigned to a Waste Summary Category to 
5 facilitate RCRA waste characterization, and reflect the final waste forms acceptable for WIPP 
6 disposal. 

7 These Waste Summary Categories are: 

8 S3000-Homogeneous Solids 

9 Solid process residues defined as solid materials, excluding soil, that do not meet the 
10 applicable regulatory criteria for classification as debris (20.4.1 .800 NMAC (incorporating 
11 40 CFR §268.2(g) and [h))). Included in solid process residues are inorganic process 
12 residues, inorganic sludges, salt waste, and pyrochemical salt waste. Other waste streams 
13 are included in this Waste Summary Category based on the specific waste stream types 
14 and final waste form. This category includes wastes that are at least 50 percent by volume 
15 solid process residues. 

16 S4000-Soils/Gravel 

17 This waste summary category includes waste streams that are at least 50 percent by 
8 volume soil. Soils are further categorized by the amount of debris included in the matrix. 

19 S5000-Debris Wastes 

20 This waste summary category includes waste that is at least 50 percent by volume 
21 materials that meet the criteria for classification as debris (20.4. 1.800 NMAC 
22 (incorporating 40 CFR §268.2)) . Debris is a material for which a specific treatment is not 
23 provided by 20.4.1.800 NMAC (incorporating 40 CFR §268 Subpart D), including process 
24 residuals such as smelter slag from the treatment of wastewater, sludges or emission 
25 residues . 

26 Debris means solid material exceeding a 2.36 inch (60 millimeter) particle size that 
27 is intended for disposal and that is: 1) a manufactured object, 2) plant or animal 
28 matter, or 3) natural geologic material. 

29 Included in the S5000 Waste Summary Category are metal debris, lead containing metal 
3o debris, inorganic nonmetal debris, asbestos debris, combustible debris, graphite debris, 
31 heterogeneous debris, and composite filters, as well as other minor waste streams. 
32 Particles smaller than 2.36 inches in size may be considered debris if the debris is a 
33 manufactured object and if it is not a particle of S3000 or S4000 material. 

34 Examples of waste that might be included in the S5000 Waste Summary Category are 
35 asbestos-containing gloves, fire hoses, aprons, flooring tiles, pipe insulation , boiler jackets, 
36 and laboratory tabletops. Also included are combustible debris constructed of plastic, 
37 rubber, wood, paper, cloth, graphite, and biological materials. Examples of graphite waste 
38 that would be included are crucibles, graphite components, and pure graphite. 
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Wastes may be generated at the WIPP facility as a direct result of managing the TAU and TAU 
2 mixed wastes received from the off-site generators. Such generated waste may occur in either 
3 the WH8 Unit or the Underground. For example, when TAU mixed wastes are received at the 
4 WH8 Unit, the CH or RH Package shipping containers and the TAU mixed waste containers are 
5 checked for surface contamination. Under some circumstances,1 if contamination is detected, 
6 the shipping container and/or the TAU mixed waste containers will be decontaminated. In the 
7 underground, waste may be generated as a result of radiation control procedures used during 
8 ) monitoring activities. The waste generated from radiation control procedures will be assumed to 
9 be TAU and/or TAU mixed waste. Throughout the remainder of this plan, this waste is referred 

10 to as "derived waste." All such derived waste will be placed in the rooms in HWDUs along with 
11 the TAU mixed waste for disposal. 

12 D-1 c Containers 

13 The waste containers that will be used at the WIPP facility qualify as "containers," in accordance 
14 with 20.4.1.1 01 NMAC (incorporating 40 CFR §260.1 0) . That is, they are "portable devices in 
15 which a material is stored, transported, treated, disposed of, or otherwise handled." 

16 TAU mixed waste containers, containing off-site waste, will not be opened at the WIPP facility. 
17 Derived waste containers are kept closed at all times unless waste is being added or removed. 

18 Waste, including "derived waste," contain ing liquid in excess of TSDF-WAC limits shall not be 
19 emplaced in the WIPP (See Permit Attachment C, Section C-1c). 

20 Special requirements for ignitable, reactive, and incompatible waste are addressed in 
21 20.4.1.500 NMAC (incorporating 40 CFR §§264.176 and 177). The RCRA Permit Treatment, 
22 Storage, and Disposal Facility Waste Acceptance Criteria (TSDF-WAC) precludes ignitable, 
23 reactive, or incompatible TAU mixed waste from being placed into storage or disposed of at 
24 WIPP. 

25 D-1 d Description of Containers 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

CH TAU mixed waste containers will be either 55-gallon (gal) (208-liter (L)) drums singly or 
arranged into seven (7)-packs, 85-gal (322-L) drums (used as singly or arranged into four (4)
packs, 1 00-gal p79 L) drums singly or arranged into three (3)-packs, ten-drum overpacks 
(TDOP), 66.3 ft (1.88 m3

) SW8s, or standard large box 2s (SLB2) . 

RH TAU mixed waste containers are either canisters or drums. Canisters will be loaded singly in 
an RH-TAU 72-8 cask and drums will be loaded in a CNS 1 0-1608 cask. Drums in the CNS 1 0-
1608 cask will be arranged singly or in drum carriage units containing up to five drums each. 
Canisters and drums are described in Permit Attachment M1 . 

Remote-Handled TAU mixed waste may arrive in shielded containers with an internal capacity 
of 4.0 tt3 (0.11 m3

) . Shielded containers will be arranged as three-packs. 

' Typically contamination that is less than six square feet in area and less than 2000 disintegrations per minute (dpm) alpha or 
20,000 dpm beta/gamma, may be decontaminated. Containers that exceed these thresholds will be returned to the point of origin for 
decontamination. 
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D-1e Description of Surface Hazardous Waste Management Units 

2 The WHB is the surface facility where waste handling activities will take place. The WHB has a 
3 total area of approximately 84,000 square feet (ff) (7,804 square meters [m2

]) of which 49,710 
4 ff (4 ,618 m2

) are designated as the WHB Unit for TRU mixed waste management. Within the 
5 WHB Unit, 32,307 ff (3,001 m2

) are designated for the waste handling and container storage of 
6 CH TRU mixed waste and 17,403 ff (1 ,617 m2

) are designated for the handling and storage of 
7 RH TRU mixed waste. These areas are being permitted as container storage units. The 
8 concrete floors within the WHB Unit are sealed with an impermeable coating that has excellent 
9 resistance to the chemicals in TRU mixed waste and, consequently, provide secondary 

10 containment for TRU mixed waste. In addition, a Parking Area Unit south of the WHB will be 
11 used for storage of waste in sealed shipping containers awaiting unloading. This area is also 
12 being permitted as a container storage unit. The sealed shipping containers provide secondary 
13 containment in this hazardous waste management unit (HWMU). 

14 D-1 e( 1) CH Bay Operations 

15 Once unloaded from the Contact-Handled Package, CH TRU mixed waste containers (3-pack of 
16 shielded containers. ?-packs of 55-gal drums, 3-packs of 100-gal drums, 4-packs of 85-gal 
17 drums, SWBs, TDOPs, or one SLB2) are placed on the facility pallet. The waste containers are 
18 stacked on the facility pallets (one- or two-high, depending on weight considerations) . The use 
19 of fac ility pallets will elevate the waste at least 6 inches (in .) (15 centimeters [em]) from the floor 
20 surface. Pallets of waste will then be stored in the CH bay. This storage area will be clearly 

1 marked to indicate the lateral limits of the storage area. This storage area will have a maximum 
22 capacity of thirteen facility pallets of waste during normal operations. These pallets will typically 
23 be in the CH Bay storage area for a period of up to five days. 

24 In addition, four Contact-Handled Packages, containing up to 640 fe of CH TRU waste in 
25 containers, may occupy positions at the TRUPACT-11 Unloading Docks (TRUDOCK). 

26 Aisle space shall be maintained in all CH Bay waste storage areas. The aisle space shall be 
27 adequate to allow unobstructed movement of fire response personnel, spill-control equipment, 
28 and decontamination equipment that would be used in the event of an off-normal event. An aisle 
29 space between facility and containment pallets will be maintained in all CH TRU mixed waste 
30 storage areas. 

31 D-1 e(2) RH Complex Operations 

32 Loaded RH TRU casks are received in the RH Bay of the WHB. The RH Bay is served by an 
33 overhead bridge crane used for cask handling and maintenance operations. Storage in the RH 
34 Bay occurs in the RH-TRU 72-B or CNS 1 0-160B casks. A maximum of two loaded casks may 
35 be stored in the RH Bay and a maximum of one cask in the Cask Unloading Room may be 
36 stored at one time. A minimum of 44 inches (1.1 m) will be maintained between loaded casks in 
37 the RH Bay. The cask serves as secondary containment in the RH Bay for the RH TRU mixed 
38 waste payload container. In addition , the RH Bay has a concrete floor. 

39 Single RH TRU mixed waste canisters are unloaded from the RH-TRU 72-B casks in the 
40 Transfer Cell of the RH Complex where they are transferred to facility casks. Drums of RH TRU 
41 mixed waste will be transferred remotely from the CNS 10-1608 cask, into the Hot Cell , and 
42 loaded into a canister. Storage in the Hot Cell occurs in either drums or canisters. A maximum 
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1 of 12 55-~allon drums of RH TAU mixed waste and one 55-gallon drum of derived waste (94.9 
2 fe (2.7 m )) may be stored in the Hot Cell. Except for the derived waste drum, individual 55-
3 gallon drums may not be stored in the Hot Cell for more than 25 days. The Transfer Cell houses 
4 the Transfer Cell Shuttle Car, which is used to facilitate transferring the canister to the facility 
5 cask. Storage in this area typically occurs at the end of a shift or in an off-normal event that 
6 results in the suspension of waste handling. A maximum of one canister (31.4 ft3 (0.89 m3

)) may 
7 be stored in the Transfer Cell in a shielded insert in the Transfer Cell Shuttle Car or in a RH-
8 TAU 72-B cask. 

9 The Facility Cask Loading Room provides for transfer of a canister to the facility cask for 
10 subsequent transfer to the waste shaft conveyance and to the Underground Hazardous Waste 
11 Disposal Unit. The Facility Cask Loading Room also functions as an air lock between the waste 
12 shaft and the Transfer Cell. Storage in this area typically occurs at the end of a shift or in an off-
13 normal event that results in the suspension of waste handling. A maximum of one canister 
14 (31.4 fe (0.89 m3

)) may be stored in the Facility Cask in the Facility Cask Loading Room. 

15 Derived waste will be stored in the RH Bay and in the Hot Cell. 

16 D-1e(3) Parking Area Container Storage Unit (Parking Area Unit) 

17 The area extending south from the WHB within the fenced enclosure identified as the Controlled 
18 Area on Figure A 1-2 is defined as the Parking Area Container Storage Unit. This area provides 
19 storage for up to 6, 734 fe (191 m3

) of CH and/or RH TAU mixed waste contained in up to 40 
20 loaded Contact-Handled Packages and 8 Remote-Handled Packages. Secondary containment 
2 1 and protection of the waste containers from standing rainwater are provided by the 
22 transportation containers. Up to 12 additional Contact-Handled Packages and four additional 
23 Remote-Handled Packages may be stored in the Parking Area Surge Area so long as the 
24 requirements of Permit Sections 3.1.2.3 and 3.1.2.4 are met. No more than 50 Contact-Handled 
25 and 12 Remote-Handled Packages may be stored in the Parking Area Storage Unit. 

26 The safety criteria for Contact-Handled and Remote-Handled Packages require that they be 
27 opened and vented at a frequency of at least once every 60 days. During normal operations, 
28 Contact-Handled and Remote-Handled Packages will not require venting while located in the 
29 Parking Area Unit. Any off-normal event which results in the need to store a waste container in 
30 the Parking Area Unit for a period of time approaching fifty-nine (59) days shall be mitigated by 
31 returning the shipment to the generator prior to the expiration of the 60 day NRC venting period 
32 or by moving the Contact-Handled or Remote-Handled Package inside the WHB Unit where the 
33 waste will be removed and placed in one of the permitted storage areas or in the underground 
34 hazardous waste disposal unit. 

35 D-1f Off-Normal Events 

36 Off-normal events could interrupt normal operations in the waste management process line. 
37 Shipments of waste from the generator sites will be stopped in any event which results in an 
38 interruption to normal waste handling operations that exceeds three days. 

39 D-1 g Containment 

40 The WHB Unit has concrete floors, which are sealed with a coating designed to resist all but the 
41 strongest oxidizing agents. Such oxidizing agents do not meet the TSDF-WAC and will not be 
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accepted in TRU mixed waste at the WIPP facility. Therefore, TRU mixed wastes pose no 
2 compatibility problems with respect to the WHB Unit floor. 

3 During normal operations, the floor of the normal storage areas within the CH Bay and RH 
4 Complex shall be visually inspected on a weekly basis to verify that it is in good condition and 
5 free of obvious cracks and gaps. When a RH TRU mixed waste container is present in the RH 
6 Complex, inspections will be conducted visually and/or using closed-circuit television cameras in 
7 order to manage worker dose and minimize radiation exposures. Manual inspections of the 
a areas are performed at least annually during routine maintenance periods when waste is not 
9 present. 

10 Floor areas of the WHB used during off-normal events will be inspected prior to use and weekly 
11 while in use. Containers located in the permitted storage areas shall be elevated from the 
12 surface of the floor. Facility pallets provide at least 6 in (15 centimeters [em]) of elevation from 
13 the surface of the floor. TRU mixed waste containers that have been removed from Contact-
14 Handled or Remote-Handled Packages shall be stored at a designated storage area inside the 
15 WHB so as to preclude exposure to the elements. 

16 Secondary containment at permitted storage areas inside the WHB Unit shall be provided by the 
17 floor. The Parking Area Unit and TRUDOCK storage area of the WHB Unit do not require 
18 engineered secondary containment, since waste is not stored there unless it is protected by the 
19 Contact-Handled or Remote-Handled Packaging. Floor drains, the fire suppression water 
20 collection sump, and portable dikes, if needed, will provide containment for liquids that may be 

1 generated by fire fighting. Sump capacities and locations are shown in Drawing 41 -F-087 -014. 
2 Residual fire fighting liquids will be placed in containers and managed as described above. 

23 Secondary containment at storage locations inside the RH Bay, Cask Unloading Room, 
24 Transfer Cell , and Facility Cask Loading Room is provided by the cask or canisters that contain 
25 drums of RH TRU mixed waste. In the Hot Cell, secondary containment is provided by the Hot 
26 Cell subfloor. In addition, the RH Complex contains a 220-gallon (833-L) sump in the Hot Cell, a 
27 11 ,400-gallon (43, 152-L) sump in the RH Bay, and a 220-gallon (833-L) sump in the Transfer 
28 Cell to collect any liquids. 

29 D-2 Response Personnel 

30 Persons qualified to act as the RCRA Emergency Coordinator, as required by 20.4.1 .500 NMAC 
31 (incorporating 40 CFR §264.55) , are listed in Table D-2. 

32 A RCRA Emergency Coordinator will be on-site at the WIPP facility 24 hours a day, seven days 
33 a week, with the responsibility for coordinating emergency response measures. RCRA 
34 Emergency Coordinators are listed in Table D-2, where four individuals have been designated 
35 primary RCRA Emergency Coordinators. This is because the on-duty Facility Shift Manager 
36 (FSM) is designated as the RCRA Emergency Coordinator. The four individuals shown serve as 
37 FSM on a rotating shift basis. 

38 Persons qualified to act as the RCRA Emergency Coordinator are thoroughly familiar with this 
39 Contingency Plan, the TRU mixed waste and hazardous waste operations and activities at the 
40 WIPP facility, the locations of TRU mixed waste and hazardous waste activities, the locations on 
41 the site where hazardous materials are stored and used, and the locations of waste staging and 
42 accumulation areas. They are familiar with the characteristics of hazardous substances, TRU 
43 mixed waste and hazardous waste handled at the WIPP facility, the location of TRU mixed 
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waste and hazardous waste records within the WIPP facility, and the facility layout. In addition, 
2 persons qualified to act as the RCRA Emergency Coordinator have the authority to commit the 
3 necessary resources to implement this Contingency Plan. Figure D-4 outlines the RCRA 
4 Emergency Coordinator's position relative to other organizations that provide support. 

5 In addition to the RCRA Emergency Coordinator, the following individuals or groups have 
6 specified responsibilities during any WIPP facility emergency: 

7 • Assistant Chief Office Warden (ACOW)-Persons assigned to take accountability for 
8 sections of the site, and then reporting the accountability to the Chief Office Warden. 

9 • Central Monitoring Room Operator (CMRO)-The on-shift operator responsible for 
10 Central Monitoring Room (CMR) operations, including coordination of facility 
11 communications. The facility log is maintained by the CMRO. 

12 • Chief Office Warden (COWl-A predesignated individual with responsibilities for 
13 complete surface accountability at staging areas in the event of an evacuation. The 
14 Chief Office Warden receives reports from the ACOWs. 

15 • Emergency Response Team (ERTl-Supplemental group trained to respond to 
16 surface emergencies, to provide emergency first aid, and to respond to releases of 
17 hazardous waste or hazardous material. ERT members are part of the WIPP 
18 Supplemental Emergency Response Program. 

19 • Emergency Services Technician (ESTl/Fire Protection Technician (FPTl-Regular 
20 employee whose job is that of full-time emergency responder. During non-emergency 
21 conditions, the EST/FPT inspects facility fire suppression systems and emergency 
22 equipment. The EST/FPT completes specific sections of the 'WIPP Hazardous 
23 Material Incident Report." Additional technical personnel complete identified sections 
24 of the report. 

25 • Fire Brigade-The fire brigade is a team of five personnel who respond to site 
26 emergencies. The team consists of an Incident Commander and four fire fighters . The 
27 fire fighters are trained in accordance with NFPA Standards for Industrial Fire Brigades 
28 (Fire Brigades that perform both advanced exterior and interior structural fire fighting) . 

29 • First Line Initial Response Team (FLIRT)-Supplemental primary responders in the 
30 event of a general underground emergency for medical and hazardous material 
31 response. The FLIRT also provides backup support for the ERT in the event of a 
32 general surface-facility emergency. FLIRT members are part of the WIPP 
33 Supplemental Emergency Response Program. 

34 • Mine Rescue Team (MRT)-Supplemental group responsible for underground reentry 
35 and rescue after an emergency evacuation. The MRT responds in accordance with 30 
36 CFR Part 49 requirements. MRT members are part of the WIPP Supplemental 
37 Emergency Response Program. 

38 • Office Warden-An individual assigned responsibility for assuring that personnel are 
39 evacuated from his/her assigned area or building during evacuations. Office Wardens 
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maintain a list of all personnel in their specific area. This list is compared with the 
physical presence of personnel who assemble at the staging areas. The Office 
Wardens report area accountability to the ACOWs. 

4 • EOC Staff-The EOC consists of a minimum staff of three MOC management positions 
5 (the Crisis Manager, a Safety Representative and an Operations Representative) to 
6 activate the EOC. The full EOC Staff includes the Crisis Manager, the Deputy Crisis 
7 Manager, a Safety Representative, an Operations Representative and the EOC 
a Coordinator. Additional technical and logistics personnel will provide support as 
9 necessary. The EOC is activated by the FSM. Since EOC staff are performing duties 

10 similar to their normal job functions and providing support related to their area of 
11 expertise, no specific RCRA training is required. 

12 D-3 Implementation 

13 The provis ions of this Contingency Plan will be implemented immediately whenever there is an 
14 emergency event (e.g., a fire, an explosion, or a natural occurrence that involves or threatens 
15 hazardous or TRU mixed wastes or a release of hazardous substances, hazardous materials, or 
16 hazardous wastes) that could threaten human health or the environment, or whenever the 
17 potential for such an event exists as determined by the RCRA Emergency Coordinator, as 
18 required under 20.4.1.500 NMAC (incorporating 40 CFR §264.51 (b)). The following information 
19 is utilized for categorization of events to determine implementation of the Contingency Plan: 

o 1. Medical Emergencies (does not implement the Contingency Plan) 

21 2. Non-emergency (does not implement the Contingency Plan) 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

a. Fire already out, did not involve any hazardous materials. 

b. Spill or release involved materials excluded according to the SARA Title Ill, 
Statute 42 U.S.C. 11021 (e) . Such as: 

1) Any substance present in the same form and concentration as product 
packaged for distribution and use by the general public. (Example: Cleaning 
solutions) 

2) Any substance to the extent it is used in a laboratory under the direct 
supervision of a technically qualified individual. 

3) Petroleum, including crude oil or any fraction thereof, which is not otherwise 
specifically listed or designated as a hazardous substance by Comprehensive 
Environmental Response, Compensation and Liability Act (CERCLA). 
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Incident Levell: According to the NFPA 471, Responding to Hazardous Materials 
Incidents (See Table D-3). If the product(s) involved in the fire, explosion, spill or 
leakage meets the following criteria, it will be classified as a Levell incident and does 
not implement the Contingency Plan. 

a. The product does not require a U.S. Department of Transportation (DOT) placard, 
is a NFPA listed 0 or 1 for all categories, or is Other Regulated Materials A, B, C, 
or D. 

b. The fire is under control and the reactivity rating of the material is less than a 
rating 2, indicating a low potential for subsequent explosion as the hazardous 
material can be considered normally stable. 

c. There was no release or the release can be confined with readily available 
resources. 

d. There is no life-threatening situation. 

e. There is no potential environmental impact. 

Incident Levell I: According to NFPA 471, Responding to Hazardous Materials 
Incidents, (See Table D-3). If the product(s) involved in the fire, explosion, spill or 
leakage meets the following criteria, it will be classified as a Level II incident and the 
Contingency Plan will be implemented by the RCRA Emergency Coordinator. 

a. The product requires a DOT placard, is an NFPA 2 for any categories, or is 
Environmental Protection Agency (EPA) regulated waste (Site-specific: Table D-1 
and TAU mixed waste) AND 

b. The incident involves multiple packages. 

c. There is potential for the fire to spread since the hazardous material's flammability 
level (rating 2) is below 200 degrees Fahrenheit, or the reactivity (rating 2) 
indicates that violent chemical changes are possible and thus may be explosive. 

d. The release may not be controllable without special resources. 

e. The incident requires evacuation of a limited area for life safety. 

f. The potential for environmental impact is limited to soil and air within incident 
boundaries. 

g. The container is damaged but able to contain the contents to allow handling or 
transfer of product. 
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1 5. Incident Level Ill : According to NFPA 471 , Responding to Hazardous Materials 
2 Incidents (See Table D--3). If the product(s) involved in the fire, explosion, spill or 
3 leakage meet the following criteria, it will be classified as a Level Ill incident and the 
4 Contingency Plan will be implemented by the RCRA Emergency Coordinator. 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

a. The product is a poison A (gas), an explosive AlB, organic peroxide, flammable 
solid, material that is dangerous when wet, chlorine, fluorine, anhydrous 
ammonia, NFPA 3 and 4 for any categories including special hazards, EPA 
extremely hazardous substances, and cryogenics. 

b. The site-specific container size for this incident level will be a tank truck. 

c. There is potential for the fire to spread since the hazardous material's flammability 
level (rating 3 or 4) is below 100 degrees Fahrenheit, or the reactivity (rating 3 or 
4) indicates that the material may explode. 

d. The release may not be controlled even with special resources. 

e. The incident requires mass evacuation of a large area for life safety. 

f. Even though the NFPA guidelines for this incident level indicate that the potential 
for environmental impact is severe, due to the site engineering controls, the 
impact is contained within the HWMUs. 

g. The container is damaged to such an extent that catastrophic rupture is possible. 

19 The above categories include fire situations, weather conditions, natural phenomena, and 
20 explosions which will have to be evaluated to make an incident level determination. A Level II 
21 (potential threat to human health in localized area, potential for moderate on-site environmental 
22 impact) or Levell II (potential threat to human health in a larger area, potential for severe 
23 environmental impact) incident by definition is considered to be a potential threat to human 
24 health or the environment and, therefore, is considered to be an emergency requiring activation 
25 of the Contingency Plan. 

26 D-4 Emergency Response Method 

27 Methods that describe how and when the WIPP Contingency Plan will be implemented cover 
28 the following 11 implementation areas: 

29 1 . Notification (Section D-4a) 
30 2. Identification of hazardous materials (Section D-4b) 
31 3. Assessment of the nature and extent of the emergency (Section D-4c) 
32 4. Control, containment, and correction of the emergency (Section D-4d) 
33 5. Prevention of recurrence or spread of fires, explosions, or releases (Section D-4e) 
34 6. Management and containment of released material and waste (Section D-4f) 
35 7. Incompatible waste (Section D-4g) 
36 8. Post-emergency facility and equipment maintenance and reporting (Section D-4h) 
37 9. Container spills and leakage (Section D-4i) 
38 10. Tank spills and leakage (Section D-4j) 
39 11 . Surface impoundment spills and leakage (Section D-4k) 
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2 Notification requirements in the event of an emergency at a RCRA hazardous waste 
3 management facility are defined by 20.4. 1 .500 NMAC (incorporating 40 CFR §§264.56(a) and 
4 (d)). Necessary notifications in case of an emergency at the WIPP facility are described in this 
5 section (Figure D-4a). Personnel at the WIPP faci lity are trained to respond to emergency 
6 notifications. 

7 D-4a(1) Initial Emergency Response and Alerting the RCRA Emergency Coordinator 

8 The first person to become aware of an incident shall immediately report the situation to the 
g CMRO, and provide the following information, as appropriate: 

10 • Name and telephone number of the caller 
11 • Location of the incident and the caller 
12 • Time and type of incident 
13 • Severity of the incident 
14 • Magnitude of the incident 
15 • Cause of the incident 
16 • Assistance needed to deal with or control the incident 
17 • Areas or personnel affected by the incident 

18 In addition to receiving incident reports, the CMRO, who is located in the Support Building 
19 (Building 451) (Figure D-1), continuously monitors (24 hours a day) the status of mechanical, 
20 electrical, and/or radiological conditions at selected points on the site, both above and below 
21 ground. Alarms to indicate abnormal conditions are located throughout the WIPP facility. The 
22 alarm(s) (e.g., fire, radiation) may be the first notification of an emergency situation received by 
23 the CMRO. The CMRO monitors alarms, takes telephone calls and radio messages, and 
24 initiates outgoing calls to emergency staff and outside agencies. 

25 Once the CMRO is notified of a fire, explosion, or a release anywhere in the facility (either by 
26 eyewitness or an alarm) , the RCRA Emergency Coordinator is immediately notified. Once 
27 notified, the RCRA Emergency Coordinator assumes responsibility for the management of 
28 activities related to the assessment, abatement, and/or cleanup of the incident. 

29 A RCRA Emergency Coordinator is on-site at all times and, therefore, can be reached at any 
3o time via a two-way radio or over the public address (PA) and plectrons on-site. If the RCRA 
31 Emergency Coordinator is unavailable or unable to perform these duties, a qualified alternate 
32 RCRA Emergency Coordinator is available. 

33 The EST/FPT is also notified in case of fire, explosion , or release. The RCRA Emergency 
34 Coordinator, as incident commander, determines if supplemental emergency responders are 
35 necessary. Notification of the ERT (surface) is made by using the ERT pagers and/or the public 
36 announcement system. Notification of the FLIRT is by using the Mine Page Phone System. If 
37 the MRT is needed the RCRA Emergency Coordinator will instruct the CMRO to make a PA 
38 announcement for the MRT to assemble in the Mine Rescue Room, located in a predetermined 
39 location. 
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1 Off-shift personnel may be notified using the on-call list, which is updated weekly by the 
2 Permittees. The FSM/CMRO, each individual on the on-call list, and WIPP Security receive 
3 copies of the on-call list. The CMRO may direct Security to make the notifications. 

4 The response to an unplanned event will be performed in accordance with procedures based on 
5 the applicable Federal, State, or local regulations and/or guidelines for that response. These 
6 include the U.S. Mine Safety and Health Administration (MSHA); NMAC; CERCLA; Chapter 74, 
7 Article 48, New Mexico Statutes Annotated 1978, New Mexico Emergency Management Act; 
8 and agreements between the Permittees and local authorities (Section D-6) for emergencies 
9 throughout the WIPP facility. 

10 After notification by the CMRO, the EST/FPT shall immediately investigate to determine 
11 pertinent information relevant to the actual or potential threat posed to human health or the 
12 environment. The information will include the location of release, type, and quantity of spilled or 
13 released material (or potential for release due to fire, explosion , weather conditions, or other 
14 naturally occurring phenomena), source, areal extent, and date and time of release. The 
15 EST/FPT shall provide information for classification of the incident, according to the emergency 
16 response guidelines, to the RCRA Emergency Coordinator. The RCRA Emergency Coordinator 
17 then classifies the incident after evaluation of all pertinent information. This classification will 
18 consider both direct and indirect effects of the release , fire , or explosion (e.g., the effects of any 
19 toxic, irritating, or asphyxiating gases that are generated, or the effects of any hazardous 
20 surface water run-off from water or chemical agents used to control fire and heat-induced 
21 explosions). 

2 When the RCRA Emergency Coordinator determines that an Incident Level II or Ill has 
23 occurred, the Contingency Plan is implemented. The RCRA Emergency Coordinator then may 
24 choose to activate the EOC for additional support (Figure D-4). If the RCRA Emergency 
25 Coordinator determines that due to extenuating circumstances the potential to upgrade to an 
26 incident Level II or Ill exists, the RCRA Emergency Coordinator also may activate the EOC. The 
27 EOC will assist the RCRA Emergency Coordinator in mitigation of the incident with use of 
28 communications equipment and technical expertise from any WIPP organization (see Section 
29 D-4c). 

30 The EOC staff will assess opportunities for coordination and the use of mutual-aid agreements 
31 with local outside agencies making additional emergency personnel and equipment available 
32 (Section D-6), as well as the use of specialized response teams available through various State 
33 and Federal agencies. As a DOE-owned facility, the WIPP facility may use the resources 
34 available from the Federal Response Plan, signed by 27 Federal departments and agencies in 
35 April 1987, and developed under the authorities of the Earthquake Hazards Reduction Act of 
36 1977 (42 U.S.C. 7701 et seq.) and amended by the Stafford Disaster Relief Act of 1988. Most 
37 resources are available within 24 hours. The WIPP facility maintains its own emergency 
38 response capabilities on-site. In addition to the supplemental emergency responders, 
39 radiological control technicians, environmental sampling technicians, wildlife biologists, and 
40 various other technical experts are available for use on an as-needed basis. 
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D-4a(2) Communication of Emergency Conditions to Facility Employees 

2 Procedures for notifying facility personnel of emergencies depend upon the type of emergency. 
3 Methods of notification are: 

4 • Local Fire Alarms 

5 

6 

The local fire alarms sound a bell tone and may be activated automatically or manually 
in the event of a fire . · 

7 • Surface Evacuation Signal 

8 

9 

10 

The evacuation signal is a yelp2 tone and is manually activated by the CMRO when 
needed. The CMRO shall follow the evacuation signal with verbal instructions and 
ensure the Site Notification System (i.e., the plectron) has been activated. 

11 • Underground Evacuation Warning System 

12 

13 

14 

15 

16 

17 

18 

19 

The evacuation signal is a yelp tone and flashing strobe light. In the event of an 
evacuation signal, underground personnel will proceed to the nearest egress hoist 
station (Section D-7b) to be apprised of the nature of the emergency and the 
evacuation route to take. Underground personnel are trained to report to the 
underground assembly areas and await further instruction if all power fails or if 
ventilation stops. If evacuation of underground personnel is required, this will be done 
using the backup electric generators and in accordance with the applicable 
requirements of MSHA. 

20 • Contingency Evacuation Notification 

21 If the primary warning system consisting of alarms and signals fails to operate when 
22 activated (as in a total power outage and failure of the back-up power systems) , WIPP 
23 Security will be notified by the CMRO to initiate the contingency evacuation plan. In 
24 this event Security officers will alert personnel to evacuate the area and will check 
25 trailers, if possible, to ensure that personnel have been alerted/evacuated. 

26 WIPP facility personnel are trained and given instruction during General Employee Training to 
21 recognize the various alarm signals and the significance of each alarm. WIPP facility employees 
28 and site visitors are required to comply with directions from emergency personnel and alarm 
29 system notifications and to follow instructions concerning emergency equipment, shutdown 
30 procedures, and emergency evacuation routes and exits. 

31 D-4a(3) Notification of Local. State. and Federal Authorities 

32 If it is determined that the facility has had a fire, an explosion, a spill, or a release of hazardous 
33 waste or hazardous waste constituents (included in 20.4.1.200 NMAC (incorporating 40 CFR § 
34 261)) in the miscellaneous unit or TRU mixed waste handling areas, or an emergency resulting 
35 in a release of a hazardous substance (included in 40 CFR §302.4 and §302.6 or the New 

2 The yelp tone increases from 500 to 1,000 hertz and drops to 500 hertz. 
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Mexico Emergency Management Act, §74-48-3 and §74-48-5) that could threaten human 
2 health or the environment outside the facility, the RCRA Emergency Coordinator, after 
3 consultation with the DOE as the owner of the facility, will assure that local authorities are 
4 notified by telephone and/or radio, including: 

5 • Carlsbad Police Department (telephone number: (575] 885-2111) (or 911) 
6 • Carlsbad Fire Department (telephone number: [575] 885-2111) (or 911) 
7 • Eddy County Sheriff (telephone number: [575] 887-7551) 
8 • Hobbs Fire Department (telephone number: [575] 397-9265) 

9 After local authorities are notified, the RCRA Emergency Coordinator will ensure notification of 
10 the following : 

11 • New Mexico Environment Department (NMED) 
12 Department of Public Safety 
13 24-Hour Emergency Reporting Telephone Number: (505) 827-9329 
14 FAX number: (505) 827-9368 

15 • Department of Public Safety WIPP Coordinator 
16 Telephone Number: (505) 827-9221 
17 FAX number: (505) 829-3434 

18 • Hazardous Materials Emergency Response, Chemical Safety Office, Department of 
9 Public Safety, State Emergency Response Commission 

20 Telephone number: (505) 476-9681 
21 FAX number: (505) 476-9695 

22 • National Response Center 
23 Telephone number: 1-800-424-8802 
24 FAX number: (202) 479-7181 

25 • Local Emergency Planning Committee 
26 Telephone number: (575) 885-3581 
27 Fax number: (575) 628-3973 

28 The first notification of public safety and regulatory agencies will include the following: 

29 • The name and address of the facility and the name and phone number of the reporter 

30 • The type of incident (fire, explosion, or release) 

31 • The date and time of the incident 

32 • The type and quantity of material(s) involved, to the extent known 

33 • The exact location of the incident 

34 • The source of the incident 
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2 • Possible hazards to human health and the environment (air, soil, water, wildl ife, etc.) 
3 outside the facility 

4 • The name, address, and telephone number of the party in charge of or responsible for 
5 the facility or activity associated with the incident 

6 • The name and the phone number of the RCRA Emergency Coordinator 

7 • The identity of any surface and/or groundwater involved or threatened and the extent 
8 of actual and potential water pollution 

9 • The steps being taken or proposed to contain and clean up the material involved in the 
10 incident 

11 The RCRA Emergency Coordinator will also be available to advise the appropriate local , State, 
12 or Federal officials on whether or not local areas should be evacuated. 

13 D-4a(4) Notification of the General Public 

14 Immediate notification of the general public through the public safety and emergency agencies 
15 listed above will be made by, or under the direction of, the RCRA Emergency Coordinator 
16 · following an evaluation to determine if local adjacent areas need to be evacuated. This 
17 evaluation will be made in consultation with the DOE who, as the owner of the facility, has 
18 management responsibility for the land withdrawal area. DOE policy is to provide accurate and 
19 timely information to the public by the most expeditious means possible concerning emergency 
20 situations at the WIPP site that may affect off-site personnel, public health and safety, and/or 
21 the environment. A DOE (DOE) Management representative is always on-call . This person is 
22 available by pager or telephone 24 hours a day. 

23 A Hazards Assessment was conducted, which indicated no need for protective actions or 
24 emergency action levels, as defined by the Permittees, for the facility. Therefore, no procedures 
25 are in place for evacuation of the public. Procedures are in place for notification of the public by 
26 radio, television, and newspapers for news items which might include notification of on-site 
27 emergency situations. These procedures include a Public Affairs Coordinator in the EOC who 
28 writes and transmits press releases to the DOE office, where formal press conferences are 
29 conducted. 

30 D-4b Identification of Hazardous Materials 

31 The identification of hazardous wastes, hazardous waste constituents, or hazardous materials 
32 involved in a fire, an explosion, or a release to the environment is a necessary part of the 
33 assessment of an incident, as described in 20.4.1.500 NMAC (incorporating 40 CFR 
34 §264.56(b)) . RCRA hazardous waste and hazardous substances and materials listed in 40 CFR 
35 §302.4 and §302.6 or New Mexico Emergency Management Act, §74-48-3 and §74-48-5 and, 
36 involved in any release at the WIPP facil ity will be identified. The identification of likely 
37 hazardous materials at any location is enhanced because hazardous materials and hazardous 
38 waste are only stored or managed in specified locations throughout the WIPP facility. An 
39 attempt will be made to identify products involved by occupancy/location, container shape, 
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markings/color, placards/labels, United Nations/North America/Product Identification Number, 
2 on-site technical experts, or field sampling. Further, the ES&H department maintains an updated 
3 inventory of hazardous materials/substances that are brought on site, and a master MSDS 
4 listing in the Safety and Emergency Services Facility, Building 452. 

5 Sources of information available to identify the hazardous wastes, substances, or materials 
6 involved in a fire, an explosion, or a release at the WIPP facility include operator/supervisor 
7 knowledge of their work areas, materials used, and work activities underway; the WIPP Waste 
8 Information System (WWIS), which identifies the location within the facility of emplaced TRU 
9 mixed waste, including emplaced derived waste; and waste manifests and other waste 

10 characterization information in the operating record. The WWIS also includes information on 
11 wastes that are in the waste handling process. Also available are MSDSs for hazardous 
12 material in the various user areas throughout the facility, waste acceptance records, and 
13 materials inventories for buildings and operating groups at the WIPP facility. Information or data 
14 from the derived waste accumulation areas, the hazardous waste staging area, satellite staging 
15 areas, and nonregulated waste accumulation areas are included. 

16 TRU mixed waste received by the WIPP facility during the Disposal Phase will be characterized 
17 for hazardous constituents prior to receipt, and acceptable knowledge will be used to 
18 characterize derived waste prior to emplacement. 

19 Information required for identifying TRU mixed hazardous constituents in case of an incident is 
20 readily available through the WWIS and the waste acceptance records. Waste accepted at 

1 WIPP is already known to be compatible with all materials used to respond to an emergency. All 
2 non-TRU mixed waste materials received on site, other than those listed in Table D-1, are in 

23 such small quantities that no reaction could develop which would trigger an Incident Level II or 
24 Ill response. 

25 The RCRA Emergency Coordinator will have access to the WWIS through Operations, or 
26 through the Facility Shift Manager's Office. 

27 The RCRA Emergency Coordinator has access to the inventory lists and MSDSs in the Safety 
28 and Emergency Services Facility at all times. 

29 D-4c Assessment of the Nature and Extent of the Emergency 

30 Once the required notifications have been made, the RCRA Emergency Coordinator will ensure 
31 that the identity, exact source, amount, and areal extent of any released materials are 
32 determined, as required under 20.4.1 .500 NMAC (incorporating 40 CFR §264.56(b)). The 
33 RCRA Emergency Coordinator will determine whether the occurrence constitutes an emergency 
34 based on knowledge of the area and access to the waste identification/characterization 
35 information described in Section D-4b. An emergency will require response by only trained 
36 emergency response personnel. The RCRA Emergency Coordinator will be responsible for 
37 responding to immediate and potential hazards, using the services of trained personnel to 
38 determine: 1) the identity of hazardous wastes, hazardous waste constituents, and other 
39 hazardous materials involved in a release, as described in Section D-4b; 2) whether or not a 
40 release involved a reportable quantity of a hazardous substance; 3) the areal extent of a 
41 release; 4) the exact source of a release; and 5) the potential hazards to human health or to the 
42 environment. 
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After the materials involved in an emergency are identified, the specific information on the 
2 associated hazards, appropriate personal protective equipment (PPE), decontamination, etc., 
3 will be obtained from MSDSs and from appropriate chemical reference materials at the same 
4 location. These information sources may be accessed by the RCRA Emergency Coordinator or 
5 through several WIPP facility organizations. 

6 The emergency assessment requires determination of hazards involving evaluation of several 
7 criteria, including: 

8 • Exposure: magnitude of actual or potential exposure to employees, the general public, 
g and the environment; duration of human and environmental exposure; pathways of 

10 exposure 

11 • Toxicity: types of adverse health or environmental effects associated with exposures; 
12 the relationship between the magnitude of exposure and adverse effects 

13 • Reactivity: hazardous materials or hazardous wastes, which are not TRU mixed 
14 wastes, involved in an incident will be assessed for reactivity through accessing the 
15 MSDSs for the affected material and the recommended method(s) for managing such 
16 waste 

17 • Uncertainties: considerations for undeterminable or future exposures; uncertain or 
18 unknown health effects, including future health effects 

19 D-4d Control. Containment, and Correction of the Emergency 

20 The WIPP facility is requ ired to control an emergency and to minimize the potential for the 
21 occurrence, recurrence, or spread of releases due to the emergency situation, as described in 
22 20.4.1 .500 NMAC (incorporating 40 CFR §264.56 (e)). The WIPP Emergency Response 
23 procedures util ize the incident mitigation guidelines in NFPA 471 , Responding to Hazardous 
24 Materials Incidents, with initial response priority being on control , and those actions necessary 
25 to ensure confinement and containment (the first line of defense) in the early, critical stages of a 
26 spill or leak. The RCRA Emergency Coordinator is responsible for stopping processes and 
27 operations when necessary, and removing or isolating containers. TRU mixed waste will remain 
28 within the WHB Unit, the Parking Area Unit, and the underground HWDU. 

29 D-4d(1) All Emergencies 

3o The WIPP Emergency Response procedures include, but are not limited to, the following 
31 actions appropriate for control: 

32 1. Isolate the area from unauthorized person by fences, barricades, warning signs, or 
33 other security and site control precautions. Isolation and evacuation distances vary, 
34 depending upon the chemical/product, fire, and weather situations. 

35 2. Identify the chemical/product according to Section D-4b. 

36 3. Drainage controls. 

37 4. Stabilization of physical controls (such as dikes or impoundment[s]) . 
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5. Capping of contaminated soils to reduce migration. 

2 6. Using chemicals and other materials to retard the spread of the release or to mitigate 
3 its effects. 

4 7. Excavation, consolidation, removal, or disposal of contaminated soils. 

5 8. Removal of drums, barrels, or tanks where it will reduce exposure risk during situations 
6 such as fires. 

7 If the facility stops operations in response to a fire, explosion, or release, the RCRA Emergency 
8 Coordinator shall ensure continued monitoring for leaks, pressure buildup, gas generation, or 
9 ruptures in valves, pipes, or other equipment, wherever appropriate. If operations continue, 

10 personnel normally assigned to these tasks will continue. 

11 Both natural and synthetic methods will be employed to limit the releases of hazardous 
12 materials so that effective recovery and treatment can be accomplished with minimum additional 
13 risk to human health or the environment. A combination of the above methods to achieve 
14 protection of human health and the environment, with emphasis on two basic methods for 
15 mitigation of hazardous materials incidents- Physical and Chemical (Tables D-4, D-5) 
16 mitigation, will be used. 

17 1. Physical methods of control involve any of several processes to reduce the area of the 
8 spill/leak, or other release mechanism (such as fire suppression) . 

19 A. Absorption is the process in which materials hold liquids through the process of 
20 wetting. Absorption is accompanied by an increase in the volume of the 
21 sorbate/sorbent system through the process of swelling. Some of the materials 
22 utilized in response to Levell incidents or Levell I incidents involving liquids will be 
23 absorbent sheets of polyolefin-type fibers , spill control bucket materials 
24 (specifically for solvents, neutralization, or for acids/caustics) , and absorbent 
25 socks for general liquids or oils . 

26 B. Covering refers to a temporary form of mitigation for radioactive incidents that will 
27 be utilized in response to Level II or Levell II incidents involving CH TRU mixed 
2s waste. These could include absorbent sheets, plastic, or actual ambulance 
29 blankets. 

30 C. Dikes or Diversions refer to the use of physical barriers to prevent or reduce the 
31 quantity of liquid flowing into the environment. Dikes may be soil or other barriers 
32 temporarily utilized to hold back the spill or leak. Diversion refers to the methods 
33 used to physically change the direction of the flow of the liquid. Absorbent socks 
34 or earth may be utilized as dikes or diversions for all levels of incidents. 

35 D. Overpacking is accomplished by the use of an oversized container. Overpack 
36 containers will be compatible with the hazards of the materials involved. 

37 

38 

39 

E. Plug and Patch refers to the use of compatible plugs and patches to reduce or 
temporarily stop the flow of materials from small holes, rips, tears, or gashes in 
containers. A Series "A" hazardous response kit containing nonsparking 
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2 

equipment to control and plug leaks may be utilized for response to all levels of 
incidents. 

3 

4 

5 

6 

F. Transfer refers to the process of moving a liquid, gas, or some forms of solids, 
either manually or by pump, from a leaking or damaged container. Scoops, 
shovels, jugs, and pails as well as drum transfer pumps for chemical and 
petroleum transfer are utilized as needed in response to all levels of incidents. 

7 G. Vapor Suppression refers to the reduction or elimination of vapors emanating from 
8 a spilled or released material through the most efficient method or application of 
9 specially designed agents such as an aqueous foam blanket. 

10 2. Chemical Methods of Mitigation 

11 

12 

13 

A. Neutralization is the process of applying acids or bases to a spill to form a neutral 
salt. The application of solids for neutralizing can often result in confinement of the 
spilled material. This would include using the neutralizing adsorbents. 

14 B. Solidification is the process whereby a hazardous liquid is added to material such 
15 as an absorbent so that a solid material results. 

16 The established procedures are based upon the incident level and a graded approach for 
17 nonradioactive or CH TRU waste emergencies and initiated to: 

18 1. Minimize contamination or contact (through PPE, etc.) 
19 2. Limit migration of contaminants 
20 3. Properly dispose of contaminated materials 

21 For RH TRU mixed waste that is not managed in shielded containers, the detection of 
22 contamination on or damage to a RH TRU mixed waste canister or a facility canister may occur 
23 outside the Hot Cell during cask to cask transfer of the canister or during loading of the Shielded 
24 Insert in the Transfer Cell. When such contamination or damage is found, the Permittees have 
2s the option to decontaminate or return the canister to the generator/storage site or another site 
26 for remediation. In the case of a damaged facility canister, the Shielded Insert may be used as 
27 an overpack to facilitate further management. Contamination may also be detected with in the 
28 Hot Cell during the unloading of the CNS 10-1608 shipping cask. In this case, the Permittees 
29 may decontaminate the 55-gallon drums or return them to the generator/storage site or another 
30 site for remediation . Spills or releases that occur within the RH Complex or the underground as 
31 the result of RH TRU mixed waste handling will be mitigated by using appropriate measures 
32 which may include the items above. 

33 D-4d(2) Fire 

34 The incident level emergency response identified in Section D-3 includes fire/explosion 
35 potential. WIPP fire response includes incipient, exterior structure fires, and internal structure 
36 fires. The RCRA Emergency Coordinator can implement the Memoranda of Understanding 
37 (MOU) for additional support. 

38 The first option in mine fire response will be to apply mechanical methods to stop fires (e.g., cut 
39 electrical power). The last option in mine fire response will be to reconfigure ventilation using 
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1 control doors associated with the underground ventilation system. The following actions are 
2 implemented in the event of a fire: 

3 1. All emergency response personnel at an incident will wear appropriate PPE. 

4 2. Only fire extinguishing materials that are compatible with the materials involved in the 
5 fire will be used to extinguish fires. Compatibility with materials involved in a fire are 
6 determined by pre-fire plans, Emergency Response Guide Book (DOT, 1993), DOT 
7 labeling, and site-specific knowledge of the emergency response personnel. Water 
8 and dry chemical materials have been determined to be compatible with all 
9 components of the TAU mixed waste. Pre-fire plans for the WHB are included in 

1 o Figures D-1 0 and D-11. 

11 Fires in areas of the WHB Unit should not propagate, due to limited amount of 
12 combustibles, and the concrete and steel construction of the structures. Administrative 
13 controls, such as landlord inspections and EST/FPT inspections, help to insure good 
14 housekeeping is maintained. Combustible material and TAU mixed waste will be 
15 isolated, if possible. Firewater drain trenches collect the water and channel it into a 
16 sump. In areas not adjacent to the trenches, portable absorbent dikes (pigs) will be 
17 used to retain as much as possible, until it can be transferred to containers or sampled 
18 and analyzed for hazardous constituents. 

19 3. If the fire spreads or increases in intensity, personnel will be directed to evacuate. 

o 4. The RCRA Emergency Coordinator will remain in contact with responding personnel to 
21 advise them of the known hazards. 

22 5. In order to ensure that storm drains and/or sewers do not receive potentially 
23 hazardous runoff, dikes will be built around storm drains to control discharge as 
24 needed. Collected waste will be sampled and analyzed for hazardous constituents, 
25 before being discharged to evaporation ponds. There are two ponds south of the 
26 security fence, opposite the WHB Unit, that will collect drainage from the parking area. 
27 The rest of the site, inside the security fence, drains to the large pond to the west. 
28 Samples will be taken from these ponds, after the emergency has been abated, to 
29 determine any cleanup requirements. NMED will approve any procedures associated 
30 with the sampling and analysis of the ponds . 

31 6. The RCRA Emergency Coordinator maintains overall control of the emergency and 
32 may accept and evaluate the advice of WIPP facility personnel and emergency 
33 response organization members, but retains overall responsibility. 

34 7. The RCRA Emergency Coordinator will be in overall control of WIPP facility 
35 emergency response efforts until the emergency is terminated. 

36 8. Materials involved in a fire can be identified in the following ways: 

37 • According to Section D-4b. 

38 

39 

• If the contents of the waste container cannot be determined based on its 
location and the label is destroyed by fire, the material will be treated as an 
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unknown, evaluated for radiological contamination, and analyzed according to 
methods in the EPA's "Test Methods for Evaluating Solid Waste 
Physical/Chemical Methods" (SW-846), Third Edition, after the fire has been 
extinguished. 

• Airborne radioactivity samples may be obtained during a fire involving 
radioactive materials, using portable and fixed air samplers. Response 
personnel will be adequately protected from airborne radioactivity by their PPE 
required for fire response. 

9 9. Only materials compatible with the waste may be used for fire response. 

10 10. When cleanup has proceeded to the point of finding no radionuclide activity, then the 
11 "swipe" can be sent for analysis for hazardous constituents. The use of these 
12 confirmation analyses is as follows: 

13 

14 

15 

16 

17 

18 

19 

• For waste containers, once radiologically clean and free of any visible 
evidence of hazardous waste spills on the container, it will be placed in the 
underground without further action. 

• For area contamination, once the area is cleaned up and is shown to be 
radiologically clean, it will be sampled for the presence of hazardous waste 
residues (for further information see Section 0-4d, Emergency Termination 
Procedures). 

20 11 . Fire suppression materials used in response to incidents will be retained on-scene, 
21 where an evaluation will be performed to determine appropriate recovery and disposal 
22 methods. 

23 0-4d(3) Explosion 

24 The following actions will be implemented in the event that an explosion that involves or 
25 threatens hazardous or TRU mixed waste or hazardous materials has occurred: 

26 1. The area will be evacuated immediately. 

27 2. The CMRO will immediately notify the appropriate emergency response personnel and 
28 the RCRA Emergency Coordinator about the explosion. 

29 3. Injured personnel will be treated and transported as necessary. 

30 4. The RCRA Emergency Coordinator will remain in contact with responding personnel to 
31 advise them of the known hazards involved and the degree and location of the 
32 explosion and associated fires. 

33 5. The RCRA Emergency Coordinator will be in command and may accept and evaluate 
34 the advice of WIPP facility personnel and emergency response organization members, 
35 but retains the overall responsibility. Selections of methods and tactics of response are 
36 the responsibility of the Incident Commander. 
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6. The RCRA Emergency Coordinator will be in overall control of WIPP facility 
2 emergency response efforts until the emergency is terminated. 

3 7. When cleanup has proceeded to the point of finding no radionuclide activity, then 
4 samples may be taken for chemical analysis if there is visible evidence to suspect 
5 additional hazardous waste residues . Chemical residues on floor surfaces resulting 
6 from a hazardous waste explosion will be evaluated, sampled, analyzed (if required) , 
7 isolated, and returned to appropriate containers, and surfaces will be cleaned using 
8 appropriate cleaners. 

9 8. The RCRA Emergency Coordinator may shut down operational units (e.g. , process 
10 equipment and ventilation equipment) that have been affected directly or indirectly by 
11 the explosion. Once the areas have been determined safe for reentry, processes may 
12 be reactivated. 

13 D-4d(4) Spills 

14 Protection of response personnel at a hazardous material incident is paramount. The primary 
15 methods to protect personnel are time, distance, and shielding. If a Levell I or Ill incident exists, 
16 the RCRA Emergency Coordinator will implement the following actions: 

17 1. The immediate area will be evacuated. 

8 2. The RCRA Emergency Coordinator will review facility records to determine the identity 
9 and chemical nature of released material. 

20 3. Entry team procedures will be utilized, with special attention to the following: 

21 • Buddy system 
22 • Appropriate PPE 
23 • Backup rescue team 
24 • Supplemental communication signals (hand signals and hand-light signals) 
25 • Monitoring equipment 
26 • Exposure time limitations 

27 4. If possible, the source of the release will be secured. 

28 5. A dike to contain runoff may be built. 

29 6. Emergency responders will ensure that storm drains and/or sewers do not receive 
30 potentially hazardous runoff or spilled material. They may build dikes around storm 
31 drains to control discharge. 

32 7. Released wastes may be collected and contained by stabilizing or neutralizing the 
33 spilled material, as appropriate, pouring an absorbent over the spilled material, and 
34 sweeping or shoveling the absorbed material into drums or other appropriate 
35 containers . The absorbents have been determined to be compatible with all 
36 components of the TRU mixed waste. 
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8. No TAU mixed waste that may be incompatible with the released material will be 
2 managed in the affected area until cleanup procedures are complete. 

3 9. The RCRA Emergency Coordinator will direct spill control, decontamination, and 
4 termination procedures described below. 

5 DAd(5) Decontamination of Personnel 

6 Decontamination of personnel with radioactive contamination is the responsibility of the 
7 Radiological Control (RC) section. If a person is contaminated with radioactivity during a site 
8 evacuation to the staging areas, the contaminated area will be covered before the person can 
9 be moved (under escort by RC personnel) to the staging area. The RC personnel will ensure the 

10 contaminated person remains segregated from other site personnel while under RC supervision. 

11 In the event of an emergency that requires immediate evacuation of the area, the contamination 
12 can be covered by any method warranted, given the circumstance (e.g., clean clothing wrapped 
13 around the area). If the size of the radioactive contamination on the body is small and localized, 
14 it can be covered with clothing (e.g., glove, shoe cover, coveralls) . If the size of the radioactive 
15 contamination on the body is large, it may be covered by dressing the individual in a full set of 
16 Anti-Contamination clothing (coveralls, hood, gloves, shoe covers, etc.). 

17 If time and location permit and the contamination is on the face, it will be decontaminated 
18 immediately using a cloth moistened with tepid water (and a mild detergent, if necessary). If the 
19 size of the radioactive contamination on the individual's body is small and localized, it will be 
20 decontaminated using the same method as for the face, but after the individual has been 
21 transferred to an area appropriate for conducting decontamination. 

22 If the individual is transferred to the staging area prior to decontamination, he/she will be 
23 decontaminated at the staging area using site procedures for personnel decontamination and 
24 using decontamination supplies and equipment as appropriate for the extent and magnitude of 
25 the contamination. 

26 D-4d(6) Control of Spills or Leaking or Punctured Containers of CHand RH TAU Mixed Waste 

27 In the event of spills or leaking or punctured containers of CH and RH TAU mixed waste, the 
28 WIPP responds to three distinct phases: 1) the event, 2) the re-entry, and 3) the recovery. 

29 During the event, the following immediate actions are completed: 1) stop work, 2) warn others 
30 (notify CMR), 3) isolate the area, 4) minimize exposure, and 5) close off unfiltered ventilation. 
31 These actions can take place simultaneously, as long as they are completed before proceeding 
32 to the re-entry phase. 

33 CH TAU Mixed Waste 

34 Prior to the re-entry following an event involving containers that are managed as ef..CH TAU 
35 mixed waste, a Radiological Work Permit (RWP) is written for personnel to enter with protective 
36 clothing to assess the conditions, take surveys and samples, and mitigate problems that could 
37 compound the hazards in the area (cover up spilled material with plastic material sheeting and 
38 or any approved fixatives such as polyvinyl alcohol (PVA) or paint, place equipment in a safe 
39 configuration, etc.) . During the re-entry phase, smears and air sample filters are taken and 
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counted. This information is used by cognizant managers, RC personnel, and As Low As 
2 Reasonably Achievable (ALAR A) Committee representatives to determine an appropriate 
3 course of action to recover the area. A plan to decontaminate and recover affected areas and 
4 equipment will be approved with a separate RWP written to establish the radiological controls 
5 required for the recovery. 

s During the recovery phase, the plan will be executed to utilize the necessary resources to 
7 conduct decontamination and/or overpacking operations as needed. The completion of this 
8 phase will occur prior to returning the affected area and/or equipment to normal activities. The 
9 recovery phase will include activities to minimize the spread of contamination to other areas. 

10 These activities will involve placing the waste material in another container; vacuuming the 
11 waste material; overpacking or plugging/patching the spilled, leaking, or punctured waste 
12 container; and/or decontaminating the affected area(s). If an affected surface cannot be 
13 decontaminated to releasable levels, it may be covered with a fixative coating and established 
14 as a Fixed Contamination Area to prevent spread of contamination, or it may be removed using 
15 heavy machinery and tools, packaged in approved waste containers, and emplaced in the 
16 underground. Every reasonable effort to minimize the amount of derived waste, while providing 
17 for the health and safety of personnel, will be made. 

18 Should a breach of a CH TAU mixed waste container occur at the WIPP that results in 
19 removable contamination exceeding the small area "spot'' decontamination levels, the affected 
20 container(s) (e.g., breached and contaminated) will be placed into an available overpack 
21 container (e.g., 85-gal drum, SWB, TDOP), except that TOOPs and SLB2s will be 

2 decontaminated, repaired/patched in accordance with 49 CFR §173 and §178 (e.g., 49 CFR 
3 § 173.28), or returned to the generator. The decontamination of equipment and the overpacking 

24 of contaminated/damaged waste containers will be performed in the vicinity of the incident. For 
25 example, under normal operations CH TAU mixed waste will be handled only in the areas of the 
26 WHB Unit. Therefore, it is within these same areas that decontamination and/or overpacking 
27 operations would occur. By eliminating the transport of contaminated equipment to other areas 
28 for decontamination or overpacking, the risk of spreading contamination is reduced. 

29 Equipment used during a spill cleanup or CH TAU mixed waste overpacking operation could 
30 include: cloths, brushes, scoops, absorbents, squeegees, tape, bags, pails, slings, hand tools, 
31 and others as needed for a given incident. 

32 At the underground emplacement room, salt contaminated by a spill of CH TAU mixed waste 
33 would be either covered or cleaned up, depending on location, extent, and spilled material , due 
34 to potential radioactive contamination spread via the salt dust. The contaminated salt would be 
35 covered to isolate it from the workers, and the stacking of waste containers would resume or 
36 would be removed and packaged as site-derived waste using applicable site procedures for 
37 decontaminating surfaces. 

38 The decontamination methods will initially involve wiping down structures, equipment, and other 
39 containers in the area with absorbent cloths moistened with tepid water. Surveys of these 
40 structures will take place and the need to continue decontamination activities will be 
41 established. If further decontamination is required, nonhazardous decontaminating agents, such 
42 as Liquinoxe, Simple Greene, Windexe, citric acid, Bartlett Strip Coate, and high pressure C02 
43 will be used to prevent generating CH TAU mixed waste. 
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1 RWPs and other administrative controls provide protective measures to help ensure that new 
2 hazardous constituents will not be added during decontamination activities. 

3 Certain structures and/or equipment may be disassembled to facil itate decontamination or may 
4 be placed directly into a derived waste container. Items used in the spill cleanup and 
s decontamination operations (e.g., swipes, tools, PPE, etc.) may also be placed into a derived 
6 waste container. 

7 When decontamination is deemed by the recovery team to be complete, RC personnel will 
8 conduct one final , intensive radcon survey of the area and components in the area to release it 
9 for uncontrolled use. The free release criteria for items, equipment, and areas is < 20 dpm/1 00 

10 cm2 for alpha radioactivity and< 200 dpm/100 cm2 for beta-gamma radioactivity. Personnel will 
1 1 then perform hazardous material sampling after decontamination efforts are complete to verify 
12 the removal of hazardous waste substances. After cleanup is complete, facility personnel will 
13 complete an inspection and include the details of the spill and cleanup in the log. 

14 RH TAU Mixed Waste 

15 For RH TAU mixed waste , the detection of contamination on or damage to a RH TAU mixed 
16 waste canister or a facility canister may occur outside the Hot Cell during cask to cask transfer 
11 of the canister or during loading of the Shielded Insert in the Transfer Cell. When such 
18 contamination or damage is found, the Permittees have the option to decontaminate or return 
19 the canister to the generator/storage site or another site for remediation. In the case of a 
20 damaged facility canister, the Shielded Insert may be used as an overpack to facilitate further 
21 management. Contamination may also be detected with in the Hot Cell during the unloading of 
22 the CNS 10-160B shipping cask. In this case, the Permittees may decontaminate the 55-gallon 
23 drums or return them to the generator/storage site or another site for remediation . Spills or 
24 releases that occur within the RH Complex or the underground as the result of RH TAU mixed 
25 waste handling will be mitigated by using the following measures, as appropriate: 

26 During the re-entry phase, an evaluation of the incident, including the nature of the release, 
27 amount, location, and other appropriate factors , will be performed. A RWP will be written and 
28 approved prior to personnel entering the Hot Cell with the appropriate PPE to further assess the 
29 situation, perform surveys and take samples, and, if possible, mitigate problems that could 
30 compound the hazards in the area. Based on the results of the evaluation, a determination will 
31 be made by the RCRA Emergency Coordinator, with input from the cognizant managers, 
32 radiological control personnel, and ALARA Committee representatives whether to implement the 
33 Contingency Plan and to determine the appropriate course of action to recover from the event. 
34 An action response plan to decontaminate and recover affected areas and equipment, together 
35 with an RWP establishing the radiological controls required for the recovery will be developed 
36 and approved. 

37 Should a breach of a RH TAU mixed waste container occur in the Hot Cell that results in 
38 removable contamination exceeding the small area "spof' decontamination levels, the affected 
39 container(s) (e.g., breached and contaminated) will be placed into a canister and processed for 
40 disposal. The decontamination of equipment, cleanup of spilled material and the overpacking of 
41 contaminated/damaged waste containers will be performed in the vicinity of the incident. For 
42 example, under normal operations RH TAU mixed waste in 55-gallon drums will be handled 
43 only in the Hot Cell. Therefore, it is within this area that decontamination and/or overpacking 
44 operations would occur. By eliminating the transport of contaminated equipment to other areas 
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1 for decontamination or overpacking, the risk of spreading contamination is reduced. 
2 Contaminated materials for the cleanup and overpacking of a breached RH TAU mixed waste 
3 container may be managed as CH TAU mixed waste, depending on the surface dose rate. 

4 Equipment used during a spill cleanup or RH TAU mixed waste overpacking operation could 
5 include: cloths, brushes, scoops, absorbents, squeegees, tape, bags, pails, slings, hand tools, 
6 and other equipment as needed for a given incident. 

7 The decontamination methods may initially involve wiping down structures, equipment, and 
8 other containers in the area with absorbent cloths moistened with tepid water. Surveys of these 
9 structures will take place and the need to continue decontamination activities will be 

10 established. If further decontamination is required, nonhazardous decontaminating agents, such 
11 as Liquinoxe, Simple Greene, Windexe, citric acid, Bartlett Strip Coate, and high pressure C02 
12 will be used to prevent generating CH TAU mixed waste. 

13 RWPs and other administrative controls provide protective measures to help ensure that new 
14 hazardous constituents will not be added during decontamination activities. 

15 Certain structures and/or equipment within the Hot Cell may be disassembled to facilitate 
16 decontamination or may be placed directly into a derived waste container. Items used in the spill 
17 cleanup and decontamination operations (e.g., swipes, tools, PPE, etc.) may also be placed into 
18 a derived waste container. 

When decontamination of the Hot Cell is deemed by the recovery team to be complete, RC 
personnel will conduct one final, intensive radcon survey of the area and components in the 

21 area to release it for continued use. The free release criteria for items and equipment that will be 
22 released for uncontrolled use are < 20 dpm/1 00 cm2 for alpha radioactivity and < 200 dpm/1 00 
23 cm2 for beta-gamma radioactivity. Personnel will then perform hazardous material sampling 
24 after decontamination efforts are complete to confirm the removal of hazardous waste 
25 substances. After cleanup is complete, facility personnel will complete an inspection and include 
26 the details of the spill and cleanup in the log. The recovery phase must be completed before the 
27 affected area and/or equipment are returned to service. 

28 D-4d(7) Natural Emergencies 

29 After a natural emergency (earthquake, flood, lightning strike, etc.) that involves hazardous 
30 waste or hazardous materials, the FSM will ensure the following actions are taken: 

31 1. Inspect containers which have not been disposed and containment for signs of 
32 leakage or damage. Inspect areas where containers are stored looking for leaking 
33 containers and for deterioration of containers and the containment system. 

34 2. Inspect affected equipment or areas associated with hazardous waste management 
35 activities for proper operating mode in accordance with site procedures and manually 
36 check to ensure automatic and alarmed features on the units are working. 

37 3. Inspect affected equipment or areas within the HWMUs in accordance with site 
38 procedures for damage. 

39 4. Inspect electrical boards and overhead electrical lines for damage. 
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5. Check container areas for signs of leakage or damage to drums and containers. 

2 6. Check affected buildings and fencing directly related to hazardous waste management 
3 activities for damage. 

4 7. Conduct a general survey of the site looking for signs of land movement, etc. 

5 8. Take any necessary corrective measures, however temporary, to rectify potential or 
6 real problems. 

7 9. Record inspection results. 

8 D-4d(8) Roof Fall 

9 Roof fall is not expected to affect RH TRU mixed waste because it is emplaced in the rib of the 
10 disposal room and not subject to impact from a roof fall. The following incident description and 
11 mitigation apply to CH TRU mixed waste. 

12 The WIPP underground is routinely evaluated for stability and safety of the underground 
13 openings. These evaluations can be as simple as the MSHA required visual checks by 
14 personnel working in the area or as extensive as the expert review of the roof support system 
15 for Room 1 Panel 1 conducted in 1991 . An in-depth evaluation of all of the accessible 
16 underground is performed on an annual basis as part of the formal ground control operating 
17 plans. Weekly visual and sounding inspections are performed by the Permittees. More frequent 
18 inspections and evaluations are performed in areas where roof or ribs are in need of 
19 evaluations, based on visual observations, analysis of rock deformation data, excavation effects 
20 program data acquired from observation holes, and support system performance. 

21 This process applies not only to the waste disposal rooms but to the entire WIPP underground. 
22 Prior to waste emplacement, stability of each room will be evaluated. This evaluation will 
23 concentrate on the age and current performance of the installed support systems (if any) and 
24 the rate of roof beam expansion based on data from installed instrumentation. The roof support 
25 system's performance and surety, to provide the support necessary for the required time will be 
26 addressed. Criteria used will include design parameters such as the amount of load, the 
27 deformation of the installed system, and the number and type of component failures observed, if 
28 any. Geotechnical criteria will include parameters such as the type and quantity of fracturing, 
29 roof beam expansion rates, and future ground performance based on a predictive model. 

30 Should the evaluation results indicate that remedial actions are necessary prior to placement of 
31 waste, experiences at the WIPP indicate that rebolting or installing supplemental support can 
32 extend the safe life of a room for several years. 

33 After waste emplacement commences, geomechanical monitoring will continue with monitors 
34 that are tied into a computer network program. The readings obtained will provide information 
35 needed for the roof beam stability assessment. Visual observations of the ground and the 
36 support systems will also continue in all accessible areas. Based on the experiences from the 
37 Site and Preliminary Design Validation test rooms, it has been proven that any developing 
38 instability will be detected through monitoring. Multiple measures to deal with the observed 
39 conditions can be implemented months before an event to mitigate any risk associated with a 
40 roof fall in the storage room or any affected area within the mine. At a minimum, the affected 
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area will be isolated and withdrawn from ventilation flow. Isolation operations will utilize current 
2 available methods, materials, and equipment. 

3 Ground control conditions which could result in a fall can be divided into two scenarios: The first 
4 consists of spalling (falling) of individual small and localized rock falling on waste containers. 

5 By definition, they can be considered insignificant as no damage to the drums can occur. The 
6 second consists of an entire section of roof falling on multiple stacks of waste containers. Each 
7 of these scenarios is discussed below. 

8 Spalling-of-Ground Scenario 

9 The maximum distance between the room roof and a container of waste is 10ft. Waste 
10 containers are designed to withstand impact loads of at least 1,000 pounds (lbs) dropped 
11 from a height of 6ft. flat or 450 lbs dropped on a circumferential edge from a height of 4 ft. 
12 Both of which correspond to an allowable impact stress of 25,450 pounds per square inch 
13 (psi). Rocks from spalling are small and would not be of sufficient weight when striking a 
14 drum from a 10ft vertical height to cause an impact stress of more than 25,450 psi. Taking 
15 into account the falling distance, average weight, and the typical shape of the salt rock, the 
16 conclusion is that puncturing a drum by spalling is non-credible. 

17 Fall-of-Ground Scenario 

8 Fall-of-ground occurs when a large section of roof beam falls onto the waste containers. 
9 As previously discussed, the possibility of this occurring in an active room is remote, due 

20 to continuous monitoring and engineered roof support systems. 

21 The following actions have been developed and will be taken by the RCRA Emergency 
22 Coordinator should a rock fall occur in an active waste emplacement area of the repository: 

23 Spallinq-of-Ground Actions 

24 1 . Determine whether the roof conditions allow for safe entry and if the waste container or 
25 containers in question are accessible. 

26 The process used to determine if a roof condition of a room will allow for safe entry is 
27 the same as the ground control inspection process used for inspection of the ground 
28 conditions and roof bolt integrity. The inspection will begin at a safe and sound roof 
29 starting point and consist of visual inspections of roof bolts, roof, and rib areas for 
3o missing or damaged bolts; deformed roof bolt plates; or roof and rib cracks, fractures, 
31 or separations. If during the visual inspection suspicious roof bolts, roof, or ribs are 
32 found, then operators will proceed with sounding the area in question with a scaling 
33 bar for loose roof bolts, bad roof, or ribs (loose roof bolts will not ring when sounded). 
34 Bad roof or ribs will have a drummy, hollow, or un-solid sound when struck with the 
35 scaling bar. When this operation is performed, a safe avenue for retreat is always 
36 maintained. Also maintained is a position such that an unexpected event will not place 
37 personnel in a position where the scaling bar or material being scaled could fall on 
38 personnel. If the inspection reveals ground that cannot be safely scaled manually or 
39 with the available mining equipment, the affected area, up to and including the entire 
40 room, will be barricaded and removed from ventilation flow. 
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The criteria used to determine whether a waste container is accessible is based on the 
2 location of the container, the amount of waste in the room, and the expense of 
3 reaching the waste container safely versus the expense of abandonment of the room. 
4 For example, if the room is 95% filled and spalling-of-ground punctured a waste 
5 container at or near the exit of the room, the decision to isolate the room and move 
6 waste emplacement activities to the next room would be prudent. 

1 2. Restrict access in ventilation flow path downstream of the incident. 

8 3. Restrict ventilation to the affected room to ensure that there is no spread of 
9 contamination that may have been released. Survey for contamination and establish 

10 the boundaries. 

11 4. Inspect accessible and affected containers and containment for signs of leakage or 
12 damage. 

13 5. Cover the spill area with material such as plastic or fabric sheets or PV A, in a way that 
14 would safely isolate the area. 

15 6. Determine if the covered spill area safely allows for continued waste disposal 
16 operations or whether further cleanup is required . If further cleanup is required , provide 
11 with cleanup methods described below. Note: Cleaning may not be required since this 
18 is the permitted disposal area. 

19 7. Inspect any affected equipment (vehicles, handling equipment, and communication 
20 and alarm equipment) for proper function . 

21 8. Repackage spilled waste and repackage, plug, or patch breached waste containers 
22 into 55 or 85-gallon drums, SWBs, or TOOPs, depending on volume. Temporarily 
23 locate overpack waste containers in an adjacent room. Remove only those intact 
24 waste containers necessary to clear the area for decontamination . 

25 9. At the underground emplacement room, salt contaminated by a spill of TRU mixed 
2s waste will be covered with materials such as salt, plastic or fabric sheets or PVA to 
21 isolate it from the workers or removed and packaged as site derived waste in 
2s accordance with site procedures for decontaminating surfaces. 

29 10. Manage the radioactive debris as derived waste. 

30 11. Characterize containers of waste based on the waste containers that were damaged. 

31 12. Replace the removed and derived waste containers into the waste stack as 
32 appropriate and update the WWIS. 

33 13. Document activities and record results. 

34 Fall-of-Ground Actions 

35 1 . Restrict access in ventilation flow path downstream of the incident. 
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2. Restrict the room from ventilation flow by closing bulkhead regulators. 

2 3. Survey for radiological contamination and establish the boundary for a Radiological 
3 Buffer Area. 

4 4. Install barricade devices to remove access. 

5 5. At the underground emplacement room, salt contaminated by a spill of TAU mixed 
6 waste will be covered with materials such as salt, plastic or fabric sheets, or PV A to 
7 isolate it from the worker or removed and packaged as site derived waste using damp 
8 rags, hand tools, and HEPA filtered vacuums. 

· 9 The criteria used to determine whether to close the entire panel or just the affected 
10 room of waste containers would include the location of the roof fall and the stability of 
11 the unaffected roof area in the panel. Techniques to determine the stability would be 
12 the same as previously described in this section. 

13 D-4d(9) Structural Integrity Emergencies 

14 In the event of a WIPP facility emergency involving underground structural integrity, the situation 
15 will be handled as a natural emergency. Monitoring and inspection procedures ensure the safety 
16 and integrity of the WIPP facility underground. 

7 D-4d(10) Emergency Termination Procedures 

18 For the transition from emergency phase to cleanup phase, the following items will be complete: 

19 • Emergency scene will be stable 

20 • Release of hazardous substance will be stopped 

21 • Reaction of hazardous substance will be controlled 

22 • The released hazardous substance will be contained within a localized and 
23 manageable area 

24 • The area of contamination will be adequately secure from unauthorized entry 

25 At every incident involving hazardous materials, there is a possibility that response personnel 
26 and their equipment will become contaminated. Emergency response personnel have 
27 procedures to minimize contamination or contact, and to properly dispose of contaminated 
28 materials. 

29 For nonemergencies and Incident Levell emergencies, the following methods of 
30 decontamination are available for personnel, environment, and/or equipment according to 
31 emergency response procedures: 

32 • Absorption 
33 • Adsorption 
34 • Chemical degradation 
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6 Any necessary verification of air, soil, or water samples will be directed by the RCRA 
7 Emergency Coordinator. Immediately after an emergency, the RCRA Emergency Coordinator 
8 will provide for treating, storing, or disposing of recovered waste, contaminated soil or surface 
9 water, or any other material that results from a release, fire, or explosion at the facility in 

10 accordance with standard operating procedures. 

11 For Level II and Ill incidents after the emergency itself is controlled and contained, the RCRA 
12 Emergency Coordinator will be responsible for the development and implementation of an 
13 incident-specific decontamination plan. 

14 PPE will be decontaminated or disposed according to procedure before it is returned to its 
15 storage location. 

16 As part of the facil ity's defense-in-depth approach, equipment will be assumed to be 
17 contaminated after each hazardous material response and a thorough check for radioactive 
18 contamination will be conducted. If contamination is found, a technically sound decontamination 
19 process will be followed . Many types of equipment are difficult to decontaminate and may have 
20 to be discarded as hazardous or derived waste. Whenever possible, pieces of equipment will be 
21 disposable or made of nonporous material. 

22 If radioactive contamination is detected on equipment or on structures, it will be assumed that 
23 hazardous constituents may also be present. Radiological surveys to determine whether a 
24 potential release of hazardous constituents has occurred (Permit Attachment 13) will be used 
25 along with other techniques as a detection method to determine when decontamination is 
26 required. Radiological cleanup standards will be used to determine the effectiveness of 
27 decontamination efforts. To provide verification of the effectiveness of the removal of hazardous 
28 waste constituents, once a contaminated surface is demonstrated to be radiologically clean, the 
29 "swipe" can be sent for analysis for hazardous constituents. The use of these confirmation 
30 analyses is as follows: 

31 For waste containers, the analyses become documentation of the condition of the 
32 container at the time of emplacement. These containers will be placed in the underground 
33 without further action, once the radiological contamination is removed, unless there is 
34 visible evidence of hazardous waste spills or hazardous waste on the container and this 
35 contamination is considered likely to be released prior to emplacement in the 
36 underground. In no case shall these containers contain a total liquid content equal to, or 
37 which exceeds, one volume percent of the container. 

38 For area contamination, once the area is cleaned up and is shown to be radiologically 
39 clean , it will be sampled for the presence of hazardous waste residues . If the area is large, 
40 a sampling plan will be developed. The sampling plan will be approved by the NMED 
41 before it is implemented. If the area is small, swipes will be used. If the results of the 
42 analysis show that residual contamination remains, a decision will be made whether 
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1 further cleaning will be beneficial or whether final clean up will be deferred until closure. 
2 Appropriate notations will be entered into the operating record to assure proper 
3 consideration of formerly contaminated areas at the time of closure. Furthermore, 
4 measures such as covering, barricading, and/or placarding will be used as needed to mark 
5 areas that remain contaminated. 

6 For all Contingency Plan emergency responses, the RCRA Emergency Coordinator will ensure, 
7 in keeping with standard operating procedures, that, in the affected area(s) of the facility: 

8 • No waste that may be incompatible with the released material is treated, stored, or 
9 disposed of until cleanup procedures are completed 

10 • All emergency equipment listed in the Contingency Plan is cleaned and fit for its 
11 intended use, or replaced before operations are resumed 

12 D-4e Prevention of Recurrence or Spread of Fires. Explosions. or Releases 

13 During an emergency, the RCRA Emergency Coordinator will ensure that reasonable measures 
14 are taken so that fires, explosions, and releases do not occur, recur, or spread to TAU mixed 
15 waste or other hazardous materials at the facility, as required under 20.4.1.500 NMAC 
16 (incorporating 40 CFR §§264.56(e) and (f)) . These measures include: 

17 • Stopping processes and operations. 

18 • Collecting and containing released wastes and materials. 

19 • Removing or isolating containers of waste or hazardous substances posing a threat. 

20 • Ensuring that wastes managed during an emergency are handled, stored, or treated 
21 with due consideration for compatibility with other wastes and materials on site and 
22 with containers utilized (Section D-4h}. 

23 • Restricting personnel not needed for response activities from the scene of the incident. 

24 • Evacuating the area. 

25 • Curtailing nonessential activities in the area. 

26 • Conducting preliminary inspections of adjacent facilities and equipment to assess 
27 damage. 

28 • Overpacking and/or removing damaged containers/drums from affected areas. 
29 Damaged equipment and facilities will be repaired as appropriate. 

30 • Constructing, monitoring, and reinforcing temporary dikes as needed. 

31 • Maintaining fire equipment on standby at the incident site in cases where ignitable 
32 liquids have been or may be released and ensuring that all ignition sources are kept 
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out of the area. Ignitable liquids will be segregated, contained, confined, diluted, or 
2 otherwise controlled to preclude inadvertent explosion or detonation. 

3 No operation that has been shut down in response to the incident will be restarted until 
4 authorized by the RCRA Emergency Coordinator. Sections D-4g, Incompatible Waste, and D-
5 4h, Post-Emergency Facility and Equipment Maintenance and Reporting, address specific 
6 issues related to decreasing the possibility of a recurrence or spread of a release, a fire, or an 
7 explosion. 

8 After resolution of the incident, a Root Cause Analysis will be conducted to review all Levell I 
9 and Levell II incidents for determination of cause, and the corrective action plan to prevent 

10 recurrence. 

11 D-4f Management and Containment of Released Material and Waste 

12 Once initial release or spill containment has been completed, the RCRA Emergency 
13 Coordinator will ensure that recovered hazardous materials and waste are properly stored 
14 and/or disposed, as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.56(g)) . For spills 
15 of liquid, the perimeter of the spill will be diked with an absorbent material that is compatible with 
16 the material(s) released. Free-standing liquid will be transferred to a marked compatible 
17 container. The remaining liquid will be absorbed with an absorbent material and swept or 
18 scooped into a marked compatible container. Spill residue will be removed. Spills of dry material 
19 will be swept or shoveled into a labeled compatible recovery container. Material recovered from 
20 the spill will be transferred to clean containers or tanks or to containers or tanks that have held a 
21 compatible material. All containers will meet DOT specifications for shipping the wastes, and 
22 materials will be recovered. 

23 Nonradioactive hazardous waste resulting from the cleanup of a fire, an explosion, or a release 
24 involving a nonradioactive hazardous waste or hazardous substance at the WIPP facility will be 
25 contained and managed as a hazardous waste until such time as the waste is disposed of, or 
26 determined to be nonhazardous, as defined in 20.4.1 .200 NMAC (incorporating 40 CFR §261) 
27 Subparts C and D. In most cases, hazardous materials inventories for the various buildings and 
28 areas at the facility will allow a determination of the hazardous materials present in any cleanup 
29 of a release or of the residues from an emergency condition (The quantities of such spills are so 
30 small, it is not likely to trigger an Incident Level II or Ill). When necessary samples of the waste 
31 will be collected and analyzed to determine the presence of any hazardous characteristics 
32 and/or hazardous waste constituents; this information is needed to evaluate disposal options. 
33 EPA-approved sampling and analytical methods will be utilized. Hazardous wastes will be 
34 transferred to the Hazardous Waste Staging Area. The staging area is used to store hazardous 
35 waste awaiting transfer to an off-site treatment or disposal facility in accordance with applicable 
36 regulations (e.g., 20.4.1 NMAC and DOT regulations) . The Hazardous Waste Staging Area for 
37 nonradioactive hazardous waste is Buildings 474A and 4748, as shown in Figure D-1 . 
38 Nonradioactive hazardous wastes will be shipped off-site for disposal at a RCRA permitted 
39 disposal facility. 

40 Under normal operations, administrative controls will be implemented to ensure that hazardous 
41 materials and incompatible materials will not be introduced to the radioactive materials area 
42 during TAU mixed waste handling operations. Examples of administrative controls include 
43 restricting the waste received in the TAU mixed waste management area(s) to TAU mixed 
44 waste properly manifested from the generator sites and ensuring that materials used in these 
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1 area(s) are restricted to only those that have previously been determined to be compatible with 
2 the TRU mixed waste. The RCRA Emergency Coordinator will have access to building design 
3 information and information on specific equipment used within an area upon which to base a 
4 determination of the compatibility of materials with the area. If necessary, the RCRA Emergency 
5 Coordinator will use EPA-600/2-80-076, "A Method for Determining the Compatibility of 
6 Hazardous Waste," (EPA, 1980) for making compatibility determinations. Waste resulting from 
7 the cleanup of a fire, explosion, or release in the miscellaneous unit, the CH TRU mixed waste 
8 handling areas, or the RH Complex will be considered derived from the received TRU mixed 
9 waste and may be treated and managed as CH TRU mixed waste depending on the surface 

10 dose rate. 

11 In the event of a prolonged cessation of TRU mixed waste handling operations, TRU mixed 
12 waste can be placed in areas of the WHB Unit that are available for such contingencies. These 
13 areas and the TRU mixed waste containers in them would be located so that adequate aisle 
14 space would be maintained for unobstructed movement of personnel and equipment in an 
15 emergency. Permit Attachments A1 and A2 describe the HWMUs in detail , including the facility 
16 description, support structures and equipment, security, waste handling areas, ventilation, and 
17 fire protection. 

18 The contaminated area will be decontaminated. If a release is to a permeable surface, such as 
19 soil, asphalt, concrete, or other surface, the surface material will be removed and placed in 
20 containers meeting applicable DOT requirements. Contaminated soil, asphalt, concrete, or other 
21 surface material, as well as materials used in the cleanup (e.g. , rags and absorbent material) 
.2 will be contained and disposed of in the same manner as dictated for the contaminant. Clean 
3 soil, new asphalt, or new concrete will be emplaced at the spill location . 

24 If a spill occurs on an impermeable surface, the surface will be decontaminated with water 
25 and/or a detergent. In the event that the spilled material is water reactive, a compatible 
26 nonhazardous cleaning solution will be used. Contaminated wash water or cleaning solution will 
27 be transferred to an appropriate container, marked, and managed as described above for 
28 nonradioactive or radioactive liquid wastes. 

29 In the event of a hazardous material or hazardous waste release, the RCRA Emergency 
30 Coordinator will ensure that no wastes will be received or disposed of in the affected areas until 
31 cleanup operations have been completed. This is to ensure that incompatible waste will not be 
32 present in the vicinity of the release. 

33 Because of the restrictions which the WIPP facility places on generators, and because of control 
34 of WIPP operations, TRU mixed wastes and derived wastes will not contain any incompatible 
35 wastes. However, the areas established for the temporary holding of nonradioactive waste 
36 routinely generated at the WIPP facility is divided into bays to accommodate the management of 
37 wastes that may be incompatible. If waste is generated as the result of a spill or release of 
38 hazardous materials or nonradioactive hazardous waste, the waste generated as a result of 
39 abatement and cleanup will be evaluated to determine its compatibility with other wastes being 
40 managed in the temporary holding areas. The evaluation will be by identifying the material or 
41 waste that was spilled or released and determining its characteristics (e.g., ignitable, reactive, 
42 corrosive, or toxic). The waste generated by the abatement and cleanup activities will be stored 
43 in that part of the temporary holding area that has been established to manage wastes with 
44 which it is compatible. 
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For small nonemergency liquid spills (e.g., a detergent solution leaking out of the pump handle 
2 during decontamination, a spill of hydraulic fluid while servicing a vehicle), spill control 
3 procedures will be used to contain and absorb free-standing liquid. The contaminated absorbent 
4 will be swept or shoveled into a compatible container and managed as described above. No 
5 notifications will be required, but site procedures require documentation of the incident. 

6 D-4g Incompatible Waste 

7 Implementation of the TSDF-WAC for the WIPP ensures that incompatible TRU mixed waste 
8 will not be shipped to the WIPP facility. Nonradioactive waste at the WIPP facility will be 
9 carefully segregated during handling and holding and will be transported within and off the 

10 facility. The RCRA Emergency Coordinator will not allow hazardous or TRU mixed waste 
11 operations to resume in a building or area in which incompatible materials have been released 
12 prior to completion of necessary post-emergency cleanup operations to remove potentially 
13 incompatible materials. In making the determination of compatibility, the RCRA Emergency 
14 Coordinator will have available the resources and information described in Section D-4b, 
15 Identification of Hazardous Materials. In addition, ES&H department personnel will be available 
16 for consultation. Finally, the RCRA Emergency Coordinator may use EPA-600/2-80-076, (EPA, 
17 1980). 

18 D-4h Post-Emergency Facility and Equipment Maintenance and Reporting 

19 The RCRA Emergency Coordinator will ensure that emergency equipment that is located or 
20 used in the affected area(s) of the facility and listed in the Contingency Plan is cleaned and 
21 ready for its intended use before operations are resumed, as specified in 20.4.1.500 NMAC 
22 (incorporating 40 CFR §264.56(h)(2)). Any equipment that cannot be decontaminated will be 
23 discarded as waste (e.g. , hazardous, mixed, solid), as appropriate. The WIPP facility is 
24 committed to replacing any needed equipment or supplies that cannot be reused following an 
25 emergency. After the equipment has been cleaned, repaired, or replaced, a post-emergency 
26 facility and equipment inspection will be performed, and the results will be documented. 

27 Cleaning and decontaminating equipment will be accomplished by physically removing gross or 
28 solid residue; rinsing with water or another suitable liquid, if required; and/or washing with 
29 detergent and water. Decontamination and cleaning will be conducted in a confined area, such 
30 as a wash pad or building equipped with a floor drain and sump isolated from the environment. 
31 Care will be taken to prevent wind dispersion of particles and spray. Liquid or particulate 
32 resulting from cleaning and decontamination of equipment will be placed in clean, compatible 
33 containers. Waste produced in an emergency cleanup in the TRU mixed waste handling areas 
34 is derived waste and will be emplaced in the underground derived waste emplacement area. 
35 Waste resulting from decontamination operations elsewhere iri the WIPP facility will be analyzed 
36 for hazardous waste constituents and/or hazardous waste characteristics to ensure proper 
37 management. 

38 When the WIPP facility has completed post-emergency cleanup of waste and hazardous 
39 residues from areas where waste management operations are ready to resume and the RCRA 
40 Emergency Coordinator has ensured that emergency equipment used in managing the 
41 emergency has been cleaned or replaced and is fit for service, the notifications will be made by 
42 the Permittees to the following : the EPA Region VI Administrator; the Secretary of the NMED; 
43 and any relevant local authorities. This post-emergency notification complies with 20.4.1 .500 
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NMAC (incorporating 40 CFR §264.56(i)), and is the responsibility of the RCRA Emergency 
2 Coordinator. 

3 D-4i Container Spills and Leakage 

4 The waste received at the WIPP facility will meet stringent TSDF-WAC (e.g., no more than one 
5 percent liquid), which will minimize the possibility of waste container degradation and liquid 
6 spills . Should a spill or release occur from a container, following an initial assessment of the 
7 event, the WIPP facility will immediately take the following actions, in compliance with 
8 20.4.1 .500 NMAC (incorporating 40 CFR §264.52(a) and §264.171 ): 

9 • Assemble the required response equipment, such as protective clothing and gear, 
10 heavy equipment, empty drums, overpack drums, and hand tools 

11 • Transfer the released material to a container that is in good condition or overpack the 
12 leaking container into another container that is in good condition 

13 • Once the release has been contained, determine the areal extent of migration of the 
14 release and proceed with appropriate cleanup action, such as chemical neutralization, 
15 vacuuming, or excavation 

16 D-4j Tank Spills and Leakage 

7 The TRU mixed waste handling areas at the WIPP facility do not include tank storage or 
18 treatment of hazardous waste, as defined in 20.4.1.1 01 NMAC (incorporating 40 CFR §260.1 0), 
19 and as regulated under 20.4.1.500 NMAC (incorporating 40 CFR §264) Subpart J . At the WIPP 
20 facil ity, tanks are used to store water and petroleum fuels only. The petroleum tanks store diesel 
21 and unleaded gasoline. 

22 D-4k Surface Impoundment Spills and Leakage 

23 The WIPP facility does not manage hazardous or TRU mixed waste using a surface 
24 impoundment, as defined in 20.4.1 .1 01 NMAC (incorporating 40 CFR §260.1 0) , and as 
25 regulated under 20.4.1.500 NMAC (incorporating 40 CFR, §264) Subpart K. Surface 
26 impoundment regulations are not applicable to the WIPP facility. 

27 D-5 Emergency Equipment 

2a A variety of equipment is available at the facility for emergency response, containment, and 
29 cleanup operations in both the HWMUs and the facility in general. This includes equipment for 
30 spill control, fire control, personnel protection , monitoring, first aid and medical attention, 
31 communications, and alarms. This equipment is immediately available to emergency response 
32 personnel. A listing of major emergency equipment available at the WIPP facil ity, as required by 
33 20.4.1.500 NMAC (incorporating 40 CFR §264.52(e)), is shown in Table D-6. Table D-7 
34 identifies the locations where fire suppression systems are provided. Locations of the 
35 underground emergency equipment are shown in Figure D-5. The firewater-distribution system 
36 map is shown in Figure D-6. The underground fuel area fire-protection system is shown in 
37 Figure D-7. 
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2 The Permittees have established MOUs with off-site emergency response agencies for 
3 firefighting, medical assistance, hazardous materials response, and law enforcement. In the 
4 event that on-site response resources are unable to provide all the needed response actions 
5 during either a medical, fire, hazardous materials, or security emergency, the RCRA Emergency 
6 Coordinator will notify appropriate off-site response agencies and request assistance. Once on 
7 site, off-site emergency response agency personnel will be under the direction of the RCRA 
8 Emergency Coordinator. 

9 The MOUs with off-site cooperating agencies are available from the Permittees. A listing and 
10 description of the MOUs with state and local agencies and mining operations in the vicinity of 
11 the WIPP facility, as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.37 and 
12 §264.52(c)), are: 

13 • An agreement among the Permittees, Intrepid Potash NM LLC, and Mosaic Potash 
14 Carlsbad Inc., provides for the mutual aid and assistance, in the form of MRTs, in the 
15 event of a mine disaster or other circumstance at either of the two facilities. This 
16 provision ensures that the WIPP MOC will have two MATs available at all times when 
17 miners are underground. 

18 • A memorandum of agreement between the City of Carlsbad, New Mexico, and the 
19 WIPP MOC for ambulance service assistance provides that, upon notification by the 
20 WIPP MOC, the Carlsbad Fire DepartmenVAmbulance Service will be dispatched from 
21 Carlsbad toward the WIPP site by a designated route and will accept the transfer of 
22 patient(s) being transported by the WIPP facility ambulance at the point both 
23 ambulances meet. If the patient(s) is not transferrable, the Carlsbad Fire 
24 DepartmenVAmbulance Service will provide equipment and personnel to the WIPP 
25 facility ambulance, as necessary. 

26 • A MOU between the DOE and the Carlsbad Medical Center provides for the treatment 
27 of radiologically contaminated personnel who have incurred injuries beyond the 
28 treatment capabilities at the WIPP facility . The DOE will provide transport of the 
29 patient(s) to the Carlsbad Medical Center for decontamination and medical treatment. 

30 • A MOU between the DOE and the Lea Regional Medical Center provides for the 
31 treatment of radiologically contaminated personnel who have incurred injuries beyond 
32 the treatment capabilities at the WIPP facility. The DOE will provide transport of the 
33 patient(s) to the Lea Regional Medical Center for decontamination and medical 
34 treatment. 

35 • A MOU between the DOE and the U.S. Department of Interior (DOl), represented by 
36 the Bureau of Land Management (BLM), Roswell District, provides for a fire-
37 management program that will ensure a timely, well-coordinated, and cost-effective 
38 response to suppress wild fire within the withdrawal area using the WIPP incident 
39 commander for fire-management activities. The DOl will provide firefighting support if 
40 requested. In addition, the MOU provides for responsibilities concerning cultural 
41 resources, grazing, wildlife, mining, gas and oil production, realty/lands/rights-of-way, 
42 and reclamation. 
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1 • A mutual-aid firefighting agreement between the Eddy County Commission and the 
2 DOE provides for the assistance of the Otis and Joel Fire Departments (a volunteer 
3 fire district created under the Eddy County Commission and the New Mexico State Fire 
4 Marshall's Office), including equipment and personnel, at any location within the WIPP 
5 Fire Protection Area upon request by an authorized representative of the WIPP 
6 Project. These responsibilities are reciprocal. 

7 • A mutual-aid agreement between the City of Hobbs and the DOE provides for mutual 
8 ambulance, medical, fire, rescue, and hazardous material response services; provides 
9 for joint annual exercises; provides for use of WIPP facility radio frequencies by the 

10 City of Hobbs during emergencies; and provides for mutual security and law 
11 enforcement services, within the appropriate jurisdiction limits of each party. 

12 • A mutual-aid agreement between the City of Carlsbad and the DOE provides for 
13 mutual ambulance, medical, fire, rescue, and hazardous material response services; 
14 provides for joint annual exercises; provides for use of WIPP facility radio frequencies 
15 by the City of Carlsbad during emergencies; and provides for mutual security and law 
16 enforcement services, within the appropriate jurisdiction limits of each party. 

17 • A MOU between the DOE and the New Mexico Department of Public Safety (DPS) 
18 concerning Mutual Assistance and Emergency Management applies to any actual or 
19 potential emergency or incident that: 1) involves a significant threat to employees of 
o the Permittees or general public; 2) involves property under the control or jurisdiction 

of either the DOE or the State; 3) involves a threat to the environment which is 
22 reportable to an off-site agency; 4) requires the combined resources of the DOE and 
23 the state; 5) requires a resource that the DOE has which the State does not have, or a 
24 resource the State has which DOE does not have; or 6) involves any other incident for 
25 which a joint determination has been made by the DOE and the State that the 
26 provisions of this MOU will apply. The MOU provides that the DPS shall permit 
27 qualified and security cleared DOE Emergency Management members into the State 
28 EOC for the purpose of: a) coordinating communications functions; b) evaluating and 
29 maintaining communications capabilities; c) participating in exercises; d) link the 
30 State's High Frequency radio communications network with the DOE; and e) assisting 
31 the State during radioactive materials accidents that require joint operations or the use 
32 of the DOE Radiological Assistance Program team. The DOE shall permit qualified 
33 and security cleared members the State Emergency Management community into the 
34 DOE's EOCs for the purposes of coordinating communications and activities. 
35 Additional duties for each participant are specified for assistance in incidents or 
36 emergencies. 

37 D-7 Evacuation Plan 

38 If it becomes necessary to evacuate the WIPP facility, the assigned on-site and off-site staging 
39 areas have been established. The off-site staging areas are outside the security fence. The 
40 WIPP facility has implementation procedures for both surface and underground evacuations. 
41 Drills are performed on these procedures at the WIPP facility at least once annually. The 
42 following sections describe the evacuation plan for the WIPP facility, as required under 
43 20.4.1.500 NMAC (incorporating 40 CFR §264.52(f)) . 
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2 Figure D-8 shows the surface staging areas. Personnel report to their Office Wardens at 
3 designated staging areas where accountability is conducted. If site evacuation is necessary, the 
4 RCRA Emergency Coordinator will decide which staging areas are to be used and will advise 
5 Office Wardens of the selections. The RCRA Emergency Coordinator will communicate the 
6 locations to Office Wardens via office warden pager, radio, plectron, WIPP Security, or 
7 telephone, as appropriate. Office Wardens will direct personnel to the selected staging area 
8 outside the security fence. Personnel who are working in a contaminated area when site 
9 evacuation is announced, will assemble at specific staging areas to minimize contact with other 

10 personnel during the evacuation (Figure D-8). 

11 Office Wardens conduct accountability of personnel assigned to their specific areas. For 
12 complete surface accountability, the Office Wardens report to their ACOW, who reports to the 
13 COW. When the COW has reports from all ACOWs, surface accountability is reported to the 
14 CMRO, who then notifies the RCRA Emergency Coordinator of the accountability. 

1s The COW and all ACOWs have radios for communication between them and the CMRO. The 
16 Office Wardens, Assistant Office Wardens, ACOWs, and COW also have pagers with which 
17 they are notified of evacuations. At the staging areas Office Wardens report directly to their 
18 ACOW. 

19 There are three off-site staging areas identified on Figure D-8. The RCRA Emergency 
20 Coordinator determines which staging area will be used. Security officers remain at the primary 
21 staging area gate 24 hours a day, and the vehicle trap is opened for personnel during 
22 emergency evacuations. The north gate has a single person gate and large gate which can be 
23 opened, similar to the main gates for the primary staging area. The east gate is a turnstile gate. 
24 Upon notification by the RCRA Emergency Coordinator, Security will respond, open gates, and 
25 facil itate egress for evacuation. 

26 The on-site staging areas are identified in Figure D-8. These are used for building or area 
27 evacuations as determined by the RCRA Emergency Coordinator. 

28 D-7b Underground Assembly Areas and Egress Hoist Stations 

29 In the event of an underground or surface event, the RCRA Emergency Coordinator can call for 
30 underground personnel to report to assembly areas (Figure 0-9) . Underground personnel are 
31 also trained to immediately report to assembly areas under specific circumstances (i.e. loss of 
32 underground power or ventilation) . If accountability is required, the underground will be 
33 evacuated. The Underground Controller is responsible for underground accountability by 
34 comparing the brass numbers with the brass tags signed out in the lamproom. Each assembly 
35 area contains a Mine Page Phone, miner's aid station , and evacuation maps. 

36 In accordance with 30 CFR §57. 11, the mine maintains two escapeways. These escapeways 
37 are designated as Egress Hoist Stations. When an underground evacuation is called for, all 
38 underground personnel report to the Egress Hoist Stations . 

39 Decontamination of underground personnel will be conducted the same way as described for 
40 surface decontamination . Contaminated personnel are trained to remain segregated from other 
41 personnel until RC personnel can respond to the incident at the underground location. 
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D-7c Plan for Surface Evacuation 

2 Surface evacuation notification is initiated by the RCRA Emergency Coordinator directing the 
3 CMRO to sound the surface evacuation alarm. The Office Wardens assist personnel in 
4 evacuation from their areas. Evacuation routes and instructions are posted throughout the site. 

5 If the EST/FPT notifies the EAT members by pager to respond to an identified area, these 
6 members will not depart the site during an evacuation, but will report to the EST/FPT for 
7 instructions and accountability. The EST/FPT notifies the COW of response members present. 
8 These personnel will not evacuate until released by the RCRA Emergency Coordinator. 

9 D-7d Plan for Underground Evacuation 

10 Notification for underground evacuation will be made using the underground evacuation alarm 
11 and strobe light signals. 

12 Personnel will evacuate to the nearest egress hoist station. Primary underground evacuation 
13 routes (identified by green reflectors on the rib) will be used, if possible. Secondary underground 
14 evacuation routes (identified by red reflectors on the rib) will be used if necessary (Figure D-5). 
15 Brass tags will be collected from personnel at the hoist collar on the surface, and taken to the 
16 Underground Controller, who functions as an Office Warden. When all brass tags are accounted 
17 for, underground accountability is reported to the RCRA Emergency Coordinator. 

8 Upon reaching the surface, personnel will report to their on-site staging area to receive further 
9 instructions. 

20 Members of the FLIRT and the MAT who may be underground, will evacuate the underground 
21 when an underground evacuation is called for. A reentry by the MAT will be performed 
22 according to 30 CFR 49 and MSHA regulations for reentry into a mine. The two MATs are 
23 trained in compliance with 30 CFR 49 in mine mapping, mine gases, ventilation , exploration, 
24 mine fires, rescue, and recovery. 

25 D-7e Further Site Evacuation 

26 In the event of an evacuation involving the need to transport employees, the following 
27 transportation will be available: 

28 • Buses/vans-WIPP facility buses/vans will be available for evacuation of personnel. 
29 The buses/vans are stationed in the employee parking lot. 

30 • Privately Owned Vehicles-Because many employees drive to work in their own 
31 vehicles, these vehicles may be utilized in an emergency. Personnel may be directed 
32 as to routes to be taken when leaving the facility. 

33 These vehicles may be used to transport personnel who have been released from the site by 
34 the RCRA Emergency Coordinator. 
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2 The RCRA Emergency Coordinator, on behalf of the Permittees, will note in the operating 
3 record the time, date, and details of any incident that requires implementing this Contingency 
4 Plan. This notation will be in the facility log maintained by the CMRO. In compliance with 
5 20.4.1 .500 NMAC (incorporating 40 CFR §264.560)}, within 15 days after the incident, the 
6 Permittees will ensure that a written report on the incident will be submitted to the EPA Region 
7 VI Administrator and to the Secretary of the NMED. The report will include: 

8 • The name, address, and telephone number of the Owner/Operator 

9 • The name, address, and telephone number of the facility 

10 • The date, time, and type of incident (e.g. , fire, explosion or release) 

11 • The name and quantity of material(s) involved 

12 • The extent of injuries, if any 

13 • An assessment of actual or potential hazards to human health or the environment, 
14 where this is applicable 

15 • The estimated quantity and disposition of recovered material that resulted from the 
16 incident 

17 In addition to the above report, the Permittees will ensure that the ES&H Manager, or designee, 
18 submits reports to the appropriate agencies as listed in Tables D-8 and D-9. 

19 In accordance with 20.4. 1.500 NMAC (incorporating 40 CFR §264.56(i)) , the Permittees will 
20 notify the Secretary of the NMED and EPA Region VI Administrator that the WIPP facility is in 
21 compliance with requirements for the cleanup of areas affected by the emergency and that 
22 emergency equipment used in the emergency response has been cleaned, repaired, or 
23 replaced and is fit for its intended use prior to the resumption of waste management operations 
24 in affected areas. The means the WIPP facility will use to meet these requirements are 
25 described in Sections D-4e, D-4f, D-4g, and D-4h. 

26 The WIPP requires the EST/FPT to initiate the 'WIPP Hazardous Materials Incident Report" if 
27 the Contingency Plan is implemented. A form is attached as Figure D-12. The form is initiated 
28 by the EST/FPT. The RCRA Emergency Coordinator, CMRO, and Environmental Compliance 
29 representatives complete their respective sections. 

30 D-9 Location of the Contingency Plan and Plan Revision 

31 The owner/operator of the WIPP facility will ensure that copies of this Contingency Plan are 
32 available through the WIPP electronic controlled-document distribution system or in appropriate 
33 controlled-document locations throughout the facility, and the alternate Emergency Operations 
34 Center and the Joint Information Center at the Skeen Whitlock Building, and are, consequently, 
35 available to all emergency personnel and organizations described in Section D-2. In addition, 
36 the owner/operator will make copies available to the following outside agencies: 
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1 • Intrepid Potash NM LLC and Mosaic Potash Carlsbad Inc. 
2 • Carlsbad Fire Department, Carlsbad 
3 • Carlsbad Medical Center, Carlsbad 
4 • Lea Regional Medical Center, Hobbs 
5 • Otis Fire Department, Otis 
6 • Hobbs Fire Department, Hobbs 
7 • Joel Fire Department, Carlsbad 
8 • BLM, Carlsbad 
9 • New Mexico State Police 

10 The owner/operator of the WIPP facil ity will ensure that this plan is reviewed annually and 
11 amended whenever: 

12 • Applicable regulations are revised 

13 • The RCRA Part B permit for the WIPP facility is revised in any way that would affect 
14 the Contingency Plan 

15 • This plan fails in an emergency 

16 • The WIPP facility design, construction, operation, maintenance, or other 
17 circumstances change in a way that materially increases the potential for fires , 
~ 8 explosions, or releases of hazardous waste or hazardous constituents or change the 
19 response necessary in an emergency 

20 • The list of RCRA Emergency Coordinators change 

21 • The list of WIPP facility emergency equipment changes. 

22 
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Hazardous Substances in Large Enough Quantities to Constitute a Level II Incident 

Chemical Description 

Ethylene Glycol Solution - 35% 

Gasoline, Unleaded 
GASC0001 

No. 1 Diesel Fuel Oil 
GASC0210 

Multiple containers of TRU Waste as 
described in Permit Section 3.3.1 

Hazardous materials in quantities that 
exceed 5 times the Reportable Quantity 
(Per DOE 0 151 .1) values as defined in 
40CFR 302 

Building Location 

Buildings 411; 412; 451 ; 452; 486; 
463; 474C; 

FAC414 

FAC 480 

Oil Depot U/G; 

FAGs 480,255.1 & 255.2; 

Transport Tank; 

Building 456 

Trailer 911 F 

WHB 

Waste Shaft 

U/G 

It should be noted that WIPP is not 
expected to possess such quantities. 
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Hazard Category 

Immediate (acute) 

Delayed (chronic) 

Fire 

Immediate (acute) 

Delayed (chronic) 

Fire 

Immediate (acute) 

Delayed (chronic) 

Delayed (chronic) 

Fire 

Immediate (acute) 

Delayed (chronic) 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
d~Re 29. 2912November 1. 2012 

Table D-2 
Resource Conservation and Recovery Act Emergency Coordinators 

Name Address* Office Phone 

R. C. (Russ) Stroble (primary)' 234-8276 or 234-8554 

J. E. (Joseph) Bealle~ 234-8276 or 234-8916 

M. G. (Mike) Proctor2 234-8276 or-234-8143 

G. L. (Gary) Kessle~ 234-8326 

A. E. (Aivy) Williams' (primary) 234-8276 or 234-8216 

P. J. (Paul) Paneral1 (primary) 234-8498 

J. R. (Joel) Howard2 234-8325 

M. L. (Mark) Long1 (primary) 234-8170 

A.C (Andy) Coope~ 234-8197 

Personal Phone* 

NOTE: Personal information (home addresses and personal phone numbers) has been removed from 
informational copies of this Permit. 

The on-duty Facility Shift Manager is the primary RCRA Emergency Coordinator pursuant to 20.4.1.500 NMAC 
(incorporating 40 CFR §264.52), and is designated to serve as the RCRA Emergency Coordinator. 

The on-duty Facility Operations Engineer is the alternate RCRA Emergency Coordinator and is available as 
needed. 
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Table D-3 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

J•me 2Q, 2Q12November 1. 2012 

Planning Guide for Determining Incident Levels and Response 

Incident Level 

Incident Condition I II* 

Product identifications Placard not required, NFPA 0 or 1 all DOT placarded, NFPA 2 for any 
categories, all Other Regulated categories, PCBs without fire, EPA 
Materials A, B, C, and D. regulated waste. 

SITE SPECIFIC: Table D-1 and TRU 
mixed waste 

AND 

Container size Container size does not impact this Involves multiple packages. 
incident level. 

Fire/explosion potential Under control. May spread/may be explosive. 

Leak severity No release or small release Release may not be controllable without 
contained or confined with readily special resources. 
available resources. 

Life safety No life-threatening situation from Localized area, limited evacuation area. 
materials involved. 

Environmental impact None. Limited to incident boundaries 
(Potential) 

Container integrity Not damaged. Damaged but able to contain the contents 
to allow handling or transfer of product. 

• Contingency Plan is implemented 
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Ill* 

Poison A (gas), explosive NB, organic 
peroxide, flammable , solid, materials 
dangerous when wet, chlorine, fluorine, 
anhydrous ammonia, radioactive materials, 
NFPA 3 and 4 for any categories including 
special hazards, PCBs and fire including 
special hazards, PCBs and fire DOT 
inhalation hazard, EPA extremely hazardous 
substances, and cryogenics. 

Tank truck. 

May spread/may be explosive. 

Release may not be controllable even with 
special resources. 

Localized area, limited evacuation area. 

Contained within the Hazardous waste 
Management Units. 

Damaged to such an extent that catastrophic 
rupture is possible. 

I 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
d!,lRe 29, 2912November 1. 2012 

Method 

Absorption 

Covering 

Dikes, diversions 

Overpack 

Plug/patch 

Transfer 

Vapor suppression 

Table D-4 
Physical Methods of Mitigation 

Chemical 

Liquid Solid 

Yes No 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 
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Radiological 

Liquid Solid 

Yes No 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

No No 
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Table D-5 
Chemical Methods of Mitigation 

Method Chemical 

Liquid Solid 

Neutralization Yes Yesl' ) 

Solidification Yes No 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

d!!Ae 29, 2912November 1, 2012 

Radiological 

Liquid Solid 

No No 

Yesl2l No 

(1) When solid neutralizing agents are used, they will be used simultaneously with water. 

(2) This method could be utilized for mitigation of firewater involving TAU-waste. 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
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Table D-6 
Emergency Equipment Maintained at the Waste Isolation Pilot Plant 

Equipment 

Building Fire Alarms 

Underground Fire 
Alarms 

Site-wide 
Evacuation Alarm 

Vehicle Siren 

Public Address 
System 

lntraplant Phones 

Description and Capabilities 

Communications 

Manual pull stations and automatic devices (sprinkler 
system flow, and smoke and thermal detectors) trigger fire 
alarm; locally visible and audible; visual display and alarm 
in Central Monitoring Room (CMR) 

Automatic/Manual; have priority over other paging channel 
signals but not override intercom channels; alarms sound in 
the general area of the control panel and are connected to 
the underground evacuation alarms; they also interface with 
theCMR . 

Transmitted over paging channel of the public address 
system, overriding its normal use; manually initiated 
according to procedures requiring evacuation; audible alarm 
produced by tone generator at 10 decibels above ambient 
noise level (or at least 75 decibels) ; flashing strobe lights; 
radios and/or pagers are used to notify facility personnel 
outside alarm range. Monthly test are performed on the PA, 
site notification alarms, and plectrons. 

Manual; oscillating; emergency services/surface response 
vehicles, is mechanical and electronic. 

Includes intercom phones; handset stations and 
loudspeaker assemblies, each with own amplifiers; 
multichannel, one for public address and pages, and others 
for independent party lines. 

Private automatic branch exchange; direct dial; provide 
communication link between surface and underground 
operations 
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Location 

Guard and Security Building, 
Pumphouse, 
Warehouse/Shops, Exhaust 
Filter Building, Support 
Building, CMR/ Computer 
Room, Waste Handling 
Building, TRUPACT 
Maintenance Facility, 
SH Hoisthouse, Maintenance 
Shops, Guard Shack', 
Auxiliary Warehouse, Core 
Storage Building, 
Engineering Building, 
Training Facility, Safety 
Building, Maintenance Shop, 
Hazardous Waste Storage 
(non-TRU) Area (Facility 474) 

' local alarms; not connected 
totheCMR 

Fire detection and control 
panel locations: Waste Shaft 
Underground Station, SH 
Shaft Underground Station, 
Between E-140 and E-300 in 
S-2180 Drift, E-0/N-1200, 
Fuel Station 

Site-wide 

WIPP surface emergency 
vehicles 

Surface and underground 

Throughout surface and 
underground 

0'2621 



Equipment 

Mine Page Phones 

Emergency Pagers 

Plectrons 

Portable Radios 

Plant Base Radios 

Mobile Phones 

SPILL-X-S Guns 
and Recharge 
Powder 

Absorbent Sheets 

Absorbents 

Absorbent Material 

Description and Capabilities 

Battery-operated paging system 

Manual; , intermittent alarm signals 

Tone-alert radio receivers placed in areas not accessible by 
the public address system 

Two-way, portable; transmits and monitors information 
to/from other transmitters 

Two-way, stationary, VHF-FM; linked to Eddy County 
Sheriff Department, NM State Police, and Otis Fire 
Department), and WIPP Channels 1-18 (Communication 
with the Lea County Sheriff's Department, the Hobbs Fire 
Department, Carlsbad Medical Center and Lea Regional 
Hospital is available via the Eddy County dispatcher) (Site 
Security, Site Operations and Site Emergency, 
maintenance, repeater to Carlsbad). Wireless 
communications such as cellular phones may be used to 
contact the Eddy County emergency responders. 

Provide communications link between WIPP Security and 
key personnel 

Spill Response 

Containment; 

(1)SPILL-X model SC-30-C(Gun) 

{1)SPILL-X model XC-30-S(Gun) 

{1)SPILL-X model SC-30-A(Gun); 

{1) A-Acid, 5 gallon bucket (Recharge Powder) 

( 1 )S-Solvent, 5 gallon bucket (Recharge Powder) 

( 1 )C-Caustic, 5 gallon bucket (Recharge Powder) 

Containment or cleanup; 

(1) 3' x 100' Sheet 

Grab and Go container; spill control bucket; 

( 1) for solvents and neutralizing absorbents; 5 gallon bucket 

(1) for acids/caustics; 5 gallon bucket 

Containment or cleanup; 

(1) 100ft. rolled or equivalent socks "Pig" for general liquid 

( 1) 1 00 ft. rolled or equivalent socks "Pig" for oil 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 

d~Re 29, 2012November 1. 2012 

Location 
CMR, Mine Rescue Room, 
EOC, lamproom, 
underground at S550/W30, 
S100/W30, S1950/E140, SH 
Shaft Collar and 
Underground Station, Waste 
Shaft Collar and 
Underground Station, FSM 
desk. 

Issued to appropriate 
emergency personnel 

Site-wide 

Issued to individuals 

Various site locations 

Issued to individuals plus 
emergency vehicles, 

HAZMAT trailer 

HAZMA T trailer 

HAZMA T trailer 

HAZMAT trailer 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
d~o~Ae 29, 2912November 1. 2012 

Equipment 

Air Bag System 

Air Chisel 

Drum Transfer 
Pumps and Drum 
Opener 

Floor Squeegee 

Foam Concentrate 

Gas Cylinder Leak 
Control Kit 

Portable Generator 

Description and Capabilities 

Extrication, Stabilization, Cribbing 

(1) bag system with tank kit and the following bag sizes: 

(1)12-ton, 

(1) 21.8-ton, 

(1)17-ton 

Extrication 

(1) Capable of cutting 3/16" steel 

Containment or cleanup; 

(1) unit for chemical transfer 

(1) hand operated pump for petroleum transfer 

(1) drum opener 

Containment or cleanup; 

(1) straight rubber blade, nonwood handle 

AFFF6% 

(4) 5-gallon pail 

(1)Series A Hazardous Material Response Kit; contains 
nonsparking equipment to control and plug leaks 

( 1 )Backup power; 5,000 watt; 120 or 240 volt 

PERMIT ATTACHMENT D 
Page D-56 of 95 

Location 

Surface rescue truck 

Surface rescue truck 

HAZMAT trailer 

HAZMAT trailer 

Fire truck # 1 

HAZMAT trailer 

Surface rescue truck 



Equipment 

Hand Tools 

Come-a-longs 

Porta-power 

Jugs 

Pails 

Portable Lighting 

Patching Kit 

Scoops and 
Shovels 

Description and Capabilities 

Containment and cleanup; 

Underground rescue truck: 

(1)12# Sledge Hammer 

(1)3/8" Drive Socket Set 

( 1 )Y2 Drive Socket Set 

(1)3/4" Drive Socket Set 

(1)25' Y2' Chain 

(1 )6' Wrecking Bar 

( 1 )Bottle Jack 

(1)4# Hammer 

(1)18" Crescent Wrench 

(1)5' Pry Bar 

(1 )2' Pry Bar 

(1)100' Extension Cord 

(1)4' Nylon Sling 

(1 )6' Nylon Sling 

(1)10' Nylon Sling 

These tools are located in the HAZMAT Trailer. They are 
non-sparking. 

(1)14"L adjustable pipe wrench 

(1)15" multi-opening bung wrench 

(1)hammer/crate opener 

(1)8" pipe pliers 

(1)8" blade Phillips 

( 1 )#2 screwdriver 

( 1 )6" blade standard screwdriver 

(1)Ciaw Hammer 

(1) 4-ton; cable-type Ratchet lever tool designed specifically 
for lifting, lowering and pulling applications including jobs 
requiring rigging, positioning, and stretching. Used in rescue 
for extrication. 

(1) 10-ton hydraulic, hand-powered jaws used for extrication 
during rescues. 

Containment or cleanup; 

(4) 1-gallon plastic 

Containment or cleanup; 

(3) 5-gallon plastic with lid 

(1) Emergency lighting system; 120 volts ; 500-watt bulbs, 
suitable for wet location 

Series A Hazardous Response Kit; Class A; contains 
nonsparking equipment to control and plug leaks. 

Cleanup; plastic; various sizes; nonsparking; nonwood 
handles 

(1) Scoop 

(3) Shovels 
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Location 

Underground rescue truck, 
HAZMA T trailer 

Surface rescue truck and 
underground rescue truck 

Surface rescue truck 

HAZMAT trailer 

HAZMA T trailer 

Underground rescue truck 

HAZMA T trailer 

HAZMA T trailer 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
dtJRe 29, 2912November 1. 2012 

Equipment 

Ambulance #1 

Ambulance #2 

Rescue Truck 

Building Smoke, 
Thermal Detectors, 
or Manual Pull 
Stations 

Fire Truck# 1 

Rescue Truck # 2 
(U/G) 

Extinguishers 

Automatic Dry 
Chemical 
Extinguishing 
Systems 

Sprinkler Systems 

Description and Capabilities 

Medical Resources 

Equipped as per Federal Specifications KKK-A-1822 and 
New Mexico Emergency Medical Services Act General 
Order 35; equipped with a radio to Carlsbad Medical 
Center, VHF radio, UHF medical frequency, cellular phone 

Diesel and/or electric ambulance equipped with first aid kit, 
2 stretchers, and other associated medical supplies 

Special purpose vehicle; light and heavy duty rescue 
equipment; transports 1 litter patient, medical oxygen and 
supplies for mass casualties, fire suppression support 
equipment (rescue tool, air bag, K-12 Rescue Saw, 5,000-
watt generator, self-contained breathing apparatus (SCBA), 
and much more equipment 

Fire Detection and Fire Suppression Equipment 

Ionization and photoelectric or fixed temperature/rate of rise 
detectors; visual display and alarm in CMR; manual pull 
stations. The underground has manual fire alarm pull 
stations located where personnel have access when 
evacuating. These are connected to the U/G evacuation 
alarm. 

Equipped per Class "A" fire truck per NFPA; capacity 750 
gallons, with pump capacity of 1200 gallons per minute 

(1) 125-pound dry chemical extinguisher 

(1) 150-pound foam extinguisher 

Individual fire extinguisher stations; various types located 
throughout the facility, conforming to NFPA-10. 

Automatic; 1 ,000-pound system (Dry Chemical); actuated 
by thermal detectors or by manual pull stations 

Fire alarms activated by water flow 
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Location 

Surface (Safety and 
Emergency Services Facility) 

Underground 

Surface (Safety and 
Emergency Services Facility) 

Guard and Security Building, 
Warehouse/Shops, Support 
Building, CMR/Computer 
Room, Waste Handling 
Building, TRUPACT 
Maintenance Facility, Waste 
Shaft Collar, Underground 
Fuel Station, SH Hoisthouse, 
Engineering Building, 
Industrial Safety Building, 
Training Facility 

Surface (Safety and 
Emergency Services Facility) 

Underground 

Buildings, underground, and 
underground vehicles 

Underground fuel station 

Pumphouse, Guard and 
Security Building, Support 
Building, Waste Handling 
Building (contact- transuranic 
waste area only}, 
Warehouse/Shops Building, 
Auxiliary Warehouse 
Building, TRUPACT 
Maintenance Facility, 
Training Facility, SH Shaft 
Hoisthouse, Exhaust Filter 
Building, Engineering 
Building, and Safety Building 



Equipment 

Water Tanks, 
Hydrants 

Fire Water Pumps 

Headlamps 

Underground Sell-
Rescuer Units 

Sell-Contained Sell-
Rescuer 

Self-Contained 
Breathing 
Apparatus (SCBA) 

Chemical and 
Chemical-
Supported Gloves 

Suit, Acid 

Suit, Fully 
Encapsulated 

Antishock Trousers 

Zoll 1600 Heart 
Monitor and 
Defibrillator 

Oxygen 

Description and Capabilities 

Fire suppression water supply; one 180,000-gallon capacity 
tank, plus a second tank with 100,000 gallon reserve 

Fire suppression water supply; 125 pounds per square inch, 
1,500 gallons per minute centrifugal pump, one with electric 
motor drive, the other with diesel engine; pressure 
maintenance pump 

Personal Protection Equipment 

Mounted on hard hat; battery operated 

Short-term rebreathers; approximately 300 

At least 60 minutes of oxygen available. Approximately 400 
units cached throughout the underground 

Oxygen supply; 4-hour units; approximately 14 Mine 
Rescue Team Draeger units 

Body protection; 

(12 pair) inner-cloth, 

(12 pair) outer-pvc, 

(5 pair) outer-viton 

Body protection; 

(4) acid 

Body protection; used with SCBAs; lull outerboot; 

(4) Level A; 

(4) Level B 

Emergency Medica l Equipment 

Shock treatment; 

(2) inflatable, one on each ambulance 

Heart Monitor/defibrillator 

Patient care; 

SizeD: 

(2) Ambulance #1 

(1) Underground Ambulance 

(1) Health Services 

Size E: 

(1) Rescue Truck 

(2) Underground Ambulance 

SizeM: 

(1) Ambulance #1 
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Location 

Tanks are at southwestern 
edge of WIPP facility; 
pipelines and hydrants are 
throughout the surface 

Pumphouse 

Each person underground 

Each person underground 

Cached throughout the 
underground 

Mine Rescue Training Room 

HAZMA T trailer 

HAZMA T trailer 

HAZMA T trailer 

Ambulance # 1 and # 2 

Ambulance# 1 and# 2 

Ambulance# 1 and# 2, 
surface rescue truck 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
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Equipment 

Resuscitators (Bag) 

Splints 

Stretchers 

Suctions 

Trauma Kits 

Description and Capabilities 

Disposable bag resuscitation 

Ambulance #1 : 

(2) adult size 

( 1) child size 

Underground Ambulance: 

(2) adult size 

Immobilize limbs; 

(1) Adult traction splint, lower extremity, with limb-
supporting slings, padded ankle hitch and traction device 
per ambulance. 

(2) Rigid splinting devices or equivalents, suitable for 
immobilization of upper extremities per ambulance. 

(2) Rigid splinting devices or equivalents, suitable for the 
immobilization of lower extremities. 

(1) Set of Airsplints: 

6 assorted splints; hand/wrist, half arm , full arm, foot/ankle, 
half leg, and full leg per miner's aid stations. 

Patient transport; 

(2) Spine Boards, one short and one long, with nylon straps 
per ambulance. (also used to perform cardiopulmonary 
resuscitation) 

(2) Emergency Stretchers or scoops, or combination per 
ambulance 

(1) All-purpose multi-level ambulance stretch (gurney), with 
3 safety straps and locking mechanism per ambulance. 

(1) Stretcher in each miner's aid station. 

For medical emergencies: 

Portable 

(1) Suction unit, capable of delivering at least 300 mm. HG 
on each ambulance. 

(1) adult blood pressure cuff and stethoscope 

(4) soft-roller bandages 

(3) triangular bandages 

( 1) pkg. band-aids 

(2) trauma dressings 

{25) 4X4 sponges 

(1) roll adhesive tape 

(1) bite stick 

(1) penlight 

( 1) sterile burn sheet 

(1) oropharyngeal airway 

( 1) glucose substance 

(2) sterile gauze dressings 
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Location 

Ambulance# 1, 

Ambulance # 2 

Ambulance# 1 and # 2, 

Miner's Aid Stations 

Various combinations in 
Ambulance# 1 and # 2, 
Miner's Aid Station 

Ambulances #1 and #2 

( 1) kit in each: 

Ambulances #1 and #2, 
surface rescue truck 
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Eauipment 

Miner's Aid Station 

First Aid Supplies 

First Aid Supplies 

Descriotion and Capabilities 

For First Aid Stations in the Underground 

(1) Stretcher--as referenced above per station 

{1) Set of airsplints--as referenced above per station 

{1) Blanket per station 

(1) Box of latex gloves (50) per station 

(5) Pathogen Wipes per station 

( 1) First Aid Kit (24) per station; includes, 

(3) Band-Aid Combo Paks 

(2) Swabs, PVP 

{1) Antibiotic Ointment 

(1) Sting-Kill Swab 

(2) Dressing, compresses 

(2) Roller Bandages 

{2) Tape 

(2) Triangle Bandage 

(1) Eyedressing Pak 

(1) Burn Dressing 

(1) Ammonia Inhalants 

(1) User Log Sheet 

According to General Order #35 

{12) bandages, soft roller, self-adhering type--4" or 6" x 5 
yards. 

(6) triangular bandages, 40" 

(1) box band-aids 

( 1) 1 pair bandage shears 

(6) Trauma dressings, 30" x 10" 

(6) Trauma dressings, 5" x 7" 

(50) 4" x 4" sponges, individually wrapped and sterile 

(2) rolls adhesive tape 

(1) penlight 

(2) sterile burn sheets 

{2) oropharyngeal airways -- adult 

(2) oropharyngeal airways -- child (Ambulance #1 only) 

(2) oropharyngeal airways -- infant (Ambulance #1 only) 

(1) Glucose substance 

(3) Occlusive dressings 

(1) Roll aluminum foil 

(6) Rigid cervical collars--2 each small , medium and large 
sizes 

(4) Cold packs 

(4) Heat packs 

(2) Bite sticks 

(2) Transfer sheets 

(2) Blankets 
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Location 

Miner's Aid Stations - Various 
Underground Locations 

Ambulance #1 

Ambulances #1 and #2 
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Equipment 

First Aid Supplies 

Emergency Lighting 

Backup Power 
Sources 

Hoists 

Radiation 
Monitoring 
Equipment 

Emergency Shower 

EyeWash 
Fountains 

Decon Shower 
Equipment 

Overpack 
containers 

HEPA Vacuums 

Aquaset or Cement 

Polyvinyl Alcohol or 
Paint 

TDOP Upender 

Non hazardous 
Decontaminating 
Agents 

Description and Capabilities 

(2) #16g angiosets 

(2) #18g angiosets 

(2) #20g angiosets 

(1) 1000cc LA IV fluid 

( 1) 500cc NS IV fluid 

General Plant Emergency Equipment 

For employee rescue and evacuation, and fire/spill 
containment; linked to main power supply, and selectively 
linked to back up diesel power supply and/or battery-backed 
power supply 

Two diesel generators, and battery-powered uninterruptible 
power supply (UPS); use limited to essential loads; manual 
or remote starting 1,1 00-kilowatt diesel generators with on-
site fuel for 62% load for 3 days for selected loads; 30-
minute battery capacity for essential loads 

Hoists in Waste Shaft, Air Intake Shaft, and SH Shaft 

(5) Portable alpha and beta survey meters, portable air 
samplers, and portable continuous air monitors 

For emergency flushing of contaminated individual 

For emergency flushing of affected eyes 

Self-contained decon shower trailer, portable decon shower 
unit, disposable decon shower 

14-85 Gallon drums 

4-SWBs 

1-TDOP 

2 HEPA Vacuums to be utilized for removal of 
contamination. 

100 lbs. of aquaset or cement material for solidification of 
liquid waste generated as a result of fire fighting water or 
decontamination solutions. 

1 - 5 gallon bucket of approved fixative to be used during 
recovery. 

Upender facilitates overpacking standard waste boxes 

4-1 Gallon bottles for decontamination of surfaces, 
equipment, and personnel 
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Location 

Ambulances #1 and #2, 
surface rescue truck 

Surface and underground 

Generators are east of Safety 
and Emergency Services 
Building; UPS is located at 
the essential loads 

Waste Shaft, Air Intake Shaft, 
SH Shaft 

Building 412 

Surface 

Various locations on surface 
and in the underground 

Surface 

Building 481 

Building 481 

Building 481 

Building 481 

Building 481 

Building 481 

Building 481 

Building 481 
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Table D-7 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

J;me 29, 2912November 1. 2012 

Types of Fire Suppression Systems by Location 

location AS AD MPS PFE 

Waste Handling Building . . . 
Support Building . . . 
Exhaust Filter Building . . . 
Water Pumphouse . . . 
Underground Support Areas . . . 
(also has rescue truck) 
(as illustrated in Figure D-5) 

Station A Effluent Monitoring Shed . . 
Station B Effluent Monitoring Shed . . 
(1) Symbols for WIPP fire-protection systems: 

AS Automatic Wet Pipe Sprinkler System 
AD Automatic Dry Chemical Extinguishing System 
MPS Manual Pull Stations 
PFE Portable Fire Extinguishers 

(2) The Waste Handling Building and the Support Building contain the following: 

Automatic wet pipe sprinklers 
Fire detection in the heating, ventilation, and air conditioning instrumentation (Support Building, only) 
Manual pull stations 
Portable fire extinguishers 
Automatic detectors 

The Safety and Emergency Services Building contains the following: 

Automatic wet pipe sprinklers 
Manual pull stations 
Portable fire extinguishers 
Automatic detectors 

The Core Storage Building contains the following: 

Automatic wet pipe sprinklers 
Portable fire extinguishers 

(3) The Exhaust Filter Building, Underground Facilities, Warehouse/Shops Building, Water Pumphouse, and Salt 
Handling Hoist house also have portable fire extinguishers, manual pull stations, and automatic detectors. 
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Chemical Releases 
Statute Covered 

Comprehensive "Reportable quantities" of 
Environmental Response, CERCLA/SARA 
Compensation and "hazardous substances." 
Liability Act 
(CERCLA)/Superfund 
Amendments and 
Reauthorization Act 
(SARA) {40 CFR 
Part 302) 

Emergency Planning and SARA Title Ill "extremely 
Community Right-to-Know hazardous substances." 
Act (SARA Title Ill ) 

(40 CFR Parts 302 and 
355) 

Resource Conservation Any imminent or actual 
and Recovery Act emergency situation. 
(RCRA), 40 CFR 
§§264.56(a) and 
265.56(a) 

Table D-8 
Hazardous Release Reporting, Federal 

What Will Be Reported 

To Whom Report Will Be Made Immediately (Oral) 

National Response Center: (800) 1) Chemical identification; 2) what 
424-8802, State Emergency hazardous substance; 3) quantity 
Response Commission: (505) released; 4) time, location and 
476-9681 (New Mexico State duration of release; 5) media of 
Police, Hazardous Materials release; 6) health risks and 
Emergency Response), and Local medical advice; 7) proper 
Emergency Planning Committee: precautions (e.g., evacuation); 
(575) 885-3581 and 8) name and phone number 

of reporter and facility. 

National Response Center: (800) 1) Chemical identification; 2) what 
424-8802, State Emergency extremely hazardous substance; 
Response Commission: {505) 3) quantity released; 4) time, 
476-9681 (New Mexico State location and duration of release; 
Police, Hazardous Materials 5) media of release; 6) health risks 
Emergency Response) , and Local and medical advice; 7) proper 
Emergency Planning Committee: precautions (e.g. evacuation); and 
{575) 885-3581. 8) name and phone number of 

reporter and facility. 

State or local agencies with What assistance is required. 
designated response roles, if their 
help is needed: Carlsbad Police 
Department: 885-2111; Carlsbad 
Fire Department: 885-2111; Eddy 
County Sheriff: 887-7551 . 
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Subsequently (Written) 

As soon as practicable, update of oral 
notice and response action taken. 
Send report to: New Mexico State 
Emergency Response Commission, 
Department of Public Safety, Title Ill 
Bureau, P.O. Box 1628, Santa Fe, 
New Mexico, 87504-1628, and Local 
Emergency Planning Committee, 324 
S. Canyon Street, Suite B, Carlsbad, 
New Mexico 88220. National 
Response Center will contact the U.S. 
Environmental Protection Agency 
(EPA). EPA may request a written 
report. 

As soon as practicable, update of oral 
notice and response action taken. 
Send report to: New Mexico State 
Emergency Response Commission, 
Department of Public Safety, Title Ill 
Bureau, P.O. Box 1628, Santa Fe, 
New Mexico, 87504-1628, and Local 
Emergency Planning Committee, 324 
S. Canyon Street, Suite B, Carlsbad, 
New Mexico 88220. National 
Response Center will contact the U.S. 
Environmental Protection Agency 
(EPA) for an address if a written report 
is requested by EPA. 

Not Applicable {NA) 
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Statute 

RCRA, 40 CFR 
§§264.56(d) , 264.56(i) , 
265.56(d), and 265.56(i) 

RCRA, 40 CFR 
§§264.56(i), 264.56(j), 
265.56(i) , and 265.560) 

Chemical Releases 
Covered 

RCRA "hazardous waste" 
release, fire, or explosion, 
which could threaten 
human health or 
environment outside the 
facility. 

Any incident which triggers 
implementation of 
Contingency Plan. 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

d~o~Aa 2Q, 2Q12November 1. 201 2 

What Will Be Reported 

To Whom Report Will Be Made Immediately (Oral) 

National Response Center: (800) (1) Name and telephone number 
424-8802 and State Emergency of reporter; (2) name and 
Response Commission: (505) telephone number of facility; (3) 
476-9681 (New Mexico State time and type of incident; (4) 
Police, Hazardous Materials name and quantity of materials 
Emergency Response). involved; (5) extent of injuries, if 

any; and (6) possible health or 
environmental hazards outside the 
facility. 

New Mexico Environment NA 
Department, Emergency 
Response Office, 24-hour 
telephone: (505) 827-9329 
(emergencies); for non-
emergencies contact (866) 428· 
6535 (24 hour voice mail) or 
Monday to Friday, 8 am to 5 pm: 
(505) 476-6000. 
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Subsequently (Written) 

Prior to resumption of operations, 
notify that: ( 1) no waste that may be 
incompatible with released material is 
treated, stored, or disposed of until 
cleanup is complete, and (2) all 
emergency equipment listed in the 
Contingency Plan is cleaned and fit for 
its intended use. Send to Secretary, 
New Mexico Environment Department, 
P.O. Box 26110, Santa Fe, New 
Mexico, 87502. 

Within 15 days: 1) name, address and 
telephone number of owner/operator; 
2) name, address and telephone 
number of facility; 3) date, time and 
type of incident (e.g. fire, explosion); 4) 
name and quantity of materials 
involved; 5) extent of injuries, if any; 6) 
possible hazards to human health or 
the environment; 7) estimated quantity 
of material that resulted from the 
incident. Prior to resumption of 
operations, notify that: 1} no waste that 
may be incompatible with released 
material is treated, stored, or disposed 
of until cleanup is complete, and 2) all 
emergency equipment listed in the 
Contingency Plan is cleaned and fit for 
its intended use. Send to Secretary, 
New Mexico Environment Department, 
P.O. Box 26110, Santa Fe, New 
Mexico, 87502. 
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Hazardous Waste Permit 
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Chemical Releases 
Regulations Covered 

20.4.1.500 and RCRA "hazardous waste" 
600 NMAC releases, fire, or 

explosion, which could 
threaten human health or 
environment outside the 
facility. 

20.4.1.500 and Any incident which 
.600 NMAC triggers implementation of 

Contingency Plan. 

----- ----

Table D-9 
Hazardous Release Reporting, State of New Mexico 

What Will Be Reported 

To Whom Report Will Be Made Immediately (Oral) 

National Response Center: (800) 1) Name and telephone number of 
424-8802; State Emergency reporter; 2) name and telephone number 
Response Commission and (505) of facility; 3) time and type of incident; 4) 
476-9620 (New Mexico State Police, name and quantity of material involved; 5) 
Hazardous Materials Emergency extent of injuries, if any; and 6) possible 
Response) health or environmental hazards outside 

the facility. 

New Mexico Environment 1) Name and telephone number of 
Department, Emergency Response reporter; 2) name and address of facility; 
Office, 24-hour telephone: (505) 827- 3) name and quantity of materials 
9329 (emergencies); for non- involved, to extent known; 4) extent of 
emergencies contact (866) 428-6535 injuries, if any; and 5) possible hazards to 
(24 hour voice mail) or Monday to human health or the environment, outside 
Friday, 8 am to 5 pm: (505) 476-6000. the facility. 

----
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Subsequently (Written) 

Prior to resumption of operations, notify 
that: 1) no waste that may be 
incompatible with released material is 
treated, stored, or disposed of until 
cleanup is complete, and 2) all 
emergency equipment listed in the 
Contingency Plan is cleaned and fit for 
its intended use. Send to Secretary, 
New Mexico Environment Department, 
P.O. Box 26110, Santa Fe, New 
Mexico, 87502. 

Within 15 days: 1) name, address and 
telephone number of owner/operator; 2) 
name, address and telephone number 
of facility; 3) date, time and type of 
incident (e.g., fire, explosion); 4) name 
and quantity of materials involved; 5) 
extent of injuries, if any; 6) possible 
hazards to human health or the 
environment; and 7) estimated quantity 
of material that resulted from the 
incident. Prior to resumption of 
operations, notify that: 1) no waste that 
may be incompatible with released 
material is treated, stored or disposed 
of until cleanup is complete, and 2) all 
emergency equipment listed in the 
Contingency Plan is cleaned and fit for 
its intended use. Send to Secretary, 
New Mexico Environment Department, 
P.O. Box 26110, Santa Fe, New 
Mexico, 87502. 

~-
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Regulations 

New Mexico 
Emergency 
Management Act, 

Section 74-4B-5 

New Mexico Water 
Quality Control 
Commission, 
Part 1, 
Section 203 

Chemical Releases 
Covered 

Any accident (spill} 
involving hazardous 
materials (including 
hazardous substances, 
radioactive substances, or 
a combination thereof) 
which may endanger 
human health or the 
environment. 

Any discharge from any 
facility of oil or any other 
water contaminant in such 
quantities as may, with 
reasonable probability, 
injure or be detrimental to 
human health, animal or 
plant life, or property. 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

Jl!Ae 29, 2Q12November 1, 2012 

What Will Be Reported 

To Whom Report Will Be Made Immediately (Oral) 

New Mexico Environment 1) Name, address and telephone number 
Department: {505) 827-9329, State of owner or operator; 2) name, address 
Emergency Response Commission: and telephone number of facility; 3) date, 
(505) 476-9681 (New Mexico State time and type of incident; 4) name and 
Police, Hazardous Materials quantity of material{s) involved; 5} extent 
Emergency Response), and Local of any injuries; 6) assessment of actual or 
Emergency Planning Committee: potential threat to environment or human 
(575) 885-3581 health; and 7) estimated quantity and 

disposition of recovered material. 

Chief, Ground Water Quality Bureau, Within 24 hours: 1) the name, address, 
New Mexico Environment and telephone number of the person or 
Department, or his counterpart in any persons in charge of the facility; 2) the 
constituent agency delegated name, address, and telephone number of 
responsibility for enforcement of the the owner/operator of the facility; 3) the 
rules as to any facility subject to such date, time, location, and duration of the 
delegation (505) 827-2918. discharge; 4) the source and cause of the 

discharge; 5) a description of the 
discharge, including its chemical 
composition; and 6} the estimated volume 
of discharge, and immediate damage from 
the discharge . 

PERMIT ATIACHMENT D 
Page D-67 of 95 

Subsequently (Written) 

Written submission within one week of 
time permittees become aware of 
discharge. Same as oral and 
description of noncompliance and its 
cause, the period of noncompliance 
including exact dates and times, and if 
the noncompliance has not been 
corrected, the anticipated time it is 
expected to continue; and steps taken 
or planned to reduce, eliminate, and 
prevent reoccurrence. Send reports to 
New Mexico Environment Department, 
Chief, Ground Water Quality Bureau, 
P.O. Box 26110, Santa Fe, New 
Mexico, 87502, New Mexico State 
Emergency Response Commission 
Department of Public Safety, Title Ill 
Bureau, P.O. Box 1628 Santa Fe, New 
Mexico, 87504-1628, and Local 
Emergency Planning Committee, 324 
S. Canyon Street, Suite B, Carlsbad, 
New Mexico 88220. 

Submit within seven days: verification of 
the prior oral notification, also provide 
any appropriate additions or corrections 
to the information contain\)d in the prior 
oral notification. Within 15 days: submit 
a written report describing any 
corrective actions taken and/or to be 
taken relative to the discharge. Send 
reports to Chief, Ground Water Quality 
Bureau, New Mexico Environment 
Department, P.O. Box 26110, Santa Fe, 
New Mexico, 87502. 

I 
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Chemical Releases 
Regulations Covered 

New Mexico Any known or suspected 
Underground release from an 
Storage Tank Underground Storage 
Regulations-2 Tank (UST) system, any 

spill or any other 
emergency situation. 

-~ ------·--

What Will Be Reported 

To Whom Report Will Be Made lmmediatei}'_(_Oral} 

New Mexico Environment Department Within 24 hours: 1) the name, address, 
Petroleum Storage Tank Bureau and telephone number of the agent in 
(505) 984-1741 . charge of the site at which the UST 

system is located, as well as the 
owner/operator of the system; 2) the name 
and address of the site and the location of 
the UST system on that site; 3) the date, 
time, location, and duration of the spill , 
release, or suspected release; 4) the 
source and cause of the spill , release, or 
suspected release; 5) a description of the 
spill , release, or suspected release, 
including its chemical composition; 6) the 
estimated volume of the spill , release, or 
suspected release; and 7) action taken to 
mitigate immediate damage from the spill, 
release, or suspected release. 
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Subsequently (Written} 

Mail or deliver within seven days of the 
incident, a written notice describing the 
spill , release, or suspected release and 
any investigation or follow-up action 
taken or to be taken. Send reports to 
Petroleum Storage Tank Bureau, New 
Mexico Environment Department, 2044 
Galisteo Street, Santa Fe, New Mexico, 
87504. 

I 
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Figure D-1 
WIPP Surface Structures 
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SLOGJ 
FN; .• DESCRIPTION 

.,., EQUIPMENT SHED .,., GUAADSHACK 

"" SALT HAULING TRUCKS SHELTER .,., TRUPPCT TRAILER SHELTER ., .. MgO STORAGE SHELTER .,, 13.6 KV SINITCHGEAA 25p-SING1511 

1254.1 AREA SUBSTATION NO. 1 25P..SW15.1 
W254.2 AREI\SUBSTA.TlON NO. 22SP-SW15.2 
W254 .3 AREA SUBSTATION NO. 325P-SW15.3 

125U AREA SUBSTATION NO. 4 25P..SW15.4 
11254., AREA SUBSTATION NO. 5 25P·SW15.5 

#254.8 AREA SUBSTATION NO. 6 25P-SW15.8 

1254.7 AREA SUBSTATION NO.7 2SP-SW15.7 

125U AREA SUBSTATION NO. 8 25P-SW15.& .,. ... 4&1V SWITCHGEAR (2:5P-SWG04/i) ., ... , BACK-UP DIESEL GENERATOR 11 lS-PE 503 

#2~.1 BACK-UP DIESEl GENERATOR 112 lS-PE 504 

#.256.4 SWITCH90ARO iM (2SP.SBDCUI4) 

.,, WASTE SHAFT 

.,., EXHAUST SHAFT 

.,., AIR INTAKE SHAFT 

.,.., AIR INTAKE SHAFTJHO$ST HOUSE 

1363 AIR INTAKE SIWTIWtNCH HOUSE 
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EFFLUENT MONITORING INSTRUMENT .,., SHEOB .,.. AIR INTAKE SHAFT HEAOFRAME .,, SALT HANDLING SHAFT 

11372 SALT HAN DUNG StWT HEADFRAME 
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,,.. .,.. .. 
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111'453 .... 
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14575 .. ,. .... .. ., ... , 
1468 
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14740 

14HE 

J.474F 

DESCRIPTION 

SAlT HANDLING SHAFT HOISTHOUSE 

MINING OPERATIONS 
WASTE H.'.HDliNG BUILDING 
TRUPACTMAJNTENANCE BUILDING 
EXHAUST SHAFT FillER BUILDING 
MONITORING STATK>N A 

MONITORING STATION B 
WATER CHilLER F.tCILITY & BLDG 
SUPPORT BUILDING 
SAFETY & EMERGENCY SERVICES 
FAC/UTY 
WAREHOUSE/SHOPS BUILDING 

AUXILIARY WAREHOUSE BUILDING 

WATER PUMPHOUSE 

WATER TANK ~0.0018 

WATER TANK 2~0.001A 

GUARD AND SECURITY BUILDING 

CORE STORAGE BUILDING 

COMPRESSOR BUILDING 

AUXIUAAY AIR fHTAKE 

TELEPHONE HUT 

.ARMORY BUilDING 

HAZARDOUS WASTE STORAGE FACILITY 

HAZAROOUSW~E STORAGE BUILDING 

HAZAROOUSWASTE STORAGE BLHLDING 

OIL & GREASE STORAGE BUILDING 

GAS BOTTLE STORAGE BUILDING 

HAZARO MATERIAL STORAGE BUILOING 

WASTE OIL RETAINER 

.Figure D-1a 
Legend to Figure D-1 
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SLOGJ 
FACJI DESCRIPTION 

141$ GATEHOUSE 
mo VEHIClE FUEL STATION 
.481 WAREHOUSE ANNEX ... , EXHAUST SHN'T HC»ST EQUIP. WAREHOUSE .... SULLAIR COMPRESSOR BUILDING . ... ENGINEERING BUlLOING .... TRAINING BUILDING 
fH-16 SNIDIA TEST WELL 
f917 AIS MONITORING 

'918 VOC TRAILER 
A'i1&A VOC AIR MONITORING STATION 

#9188 VOC LAB TRAILER 

1950 WORK CONTROl TRAILER ... , PROCUREMENT/PURCHASING ... , TRAILER . .., MODULAR OFFICE COMPLEX .. , HUMAN RESOURCES TRAilER .... PUBUCAnONS & PROCEDURES TRAILER 
SWRNO . 

• SVIITQiAACK HO. 6 
SWRNO. 
7 7A.78 swrTCHRACKH0. 7,7A.78 
SWRNO. 
7C SWTTCHRACK N0. 7C 
SWRNO. 
10 SWITCHRACK NO. 10 
SWRNO. 
11 SWITCHRACK NO. 11 
SWRNO. 
12 SWITCHRACK NO. 12 
SWRNO. 

" SWITCHRACK N0. 15 
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Figure 0-2 
Spatial View of the WIPP Facility 
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.figure 0-3 
WIPP Underground Facilities 
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,Figure D-4 
Direction and Control Under Emergency Conditions in Which the Plan Has Been Implemented 
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.Figure D-4a 
WIPP Facility Emergency Notifications 
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Underground Emergency Equipment Locations and Underground Evacuation Routes 

PERMIT ATTACHMENT D 
Page D-77 of 95 

Field Code Changed 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
d~o~Ae 29, 2912November 1. 2012 

~f , I ' I 
\ t ~ 

s /;'f,';,;/,.1::5. ·ti l:. ;)JI)f/'ll,;-;,, ;jfj 
&: •\\\ \\,\ \\ \ \\\ 1\\ \ \\\, \ ,\ht q 

,Figure D-6 
Fire-Water Distribution System 
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Underground Diesel Fuel-Station Area Fire-Protection System 
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WIPP On-Site Assembly Areas and WIPP Staging Areas 
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Figure D-8a 
RH Bay Evacuation Routes 
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.Figure 0-Sb 
RH Bay Hot Cell Evacuation Route 
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Evacuation Routes in the Waste Handling Building 
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,Figure 0-9 
Designated Underground Assembly Areas 
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WIPP HAZARDOUS MATERIAL INCIDENT REPORT 

Date: Location: 

I. INITIAL INFORMATION DATE: TIME: 
EST: REPORTED LOCATION: 
REPORTED BY: DEPT.: 
INITIALLY REPORTED TO: DEPT : 
RESPONSIBLE MANAGER: DEPT : 

II. WEATHER CONDITIONS WIND DIRECTION WIND SPEED: ___ mph TEMP .. ___ F 
CONDITIONS (i.e .. , icy, snowing, raining, cloudy, sunny) : 

Ill . TYPE OF INCIDENT (SPILL, LEAK, ETC.): Fire involved: [ ]YES [ ]NO 
(If fire is involved attach a copy of the fire report) 

MATERIALS INVOLVED UN/NANO QUANTITY HAZARD CLASS NFPACLASS 

IV. PERSONNEL INVOLVED IN CLEAN-UP ACTIVITIES 

PERSONNEUDEPT DECON METHOD/MEDICAL TREATMENT 

V. PERSONNEL CONTAMINATED NOT INVOLVED IN THE CLEANUP ACTIVITIES 

PERSONN!i!.LQEPT MATERIA!. CONTACTED DECON/MEDICAL TREATME~T 

,Figure D-12 
WIPP Hazardous Materials Incident Report, Page 1 of 3 

PERMIT ATTACHMENT 0 
Page 0-89 of 95 

Field Code Changed 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
d~Ae 29, 291 2November 1, 2012 

WIPP HAZARDOUS MATERIAL INCIDENT REPORT 

Date: Location: 

VI. EQUIPMENT USED FOR CLEAN-UP AND CONTROL MEASURES 

EQUIPMENI/MAIERIAUEE!i; QUANTITY QISEOSITION (decon or re(llacement} 

VII. DESCRIPTION OF INCIDENT AND RESPONSE (including containment and controQ 

VIII. ENVIRONMENTAL COMPLIANCE 
Date: 
Waste Category 

Disposition 

ORGANIZATION 

EC Representative: 

Time: of evaluation. 

DATE 

Print name Signature Date 

,,Figure D-12 (Continued) 
WIPP Hazardous Materials Incident Report, Page 2 of 3 
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WIPP HAZARDOUS MATERIAL INCIDENT REPORT 

Date: Location: 

IX. INITIAL NOTIFICATION BY CMRO 

DEPARTMENT PERSON CONTAQTED TIME 

Facilj!y OQs (FSMJ 
!;;m~ rg Mgmt (EST} 
~Q 
Industrial Safe)}: 
Facili)}: Q12s. (FM/FMQl 

CMRO: 
Print name Signature Date 

FSM: 
Print name Signature Date 

X. CONTINGENCY PLAN IMPLEMENTATION 

Contingency Plan implemented [ ]YES []NO 

FSM: 
Print name Signature Date 

XI . REVIEWS 

Report submitted by: 
Print name Signature Date 

Emergency Management Manger: 
Print name Signature Date 

EC Manager: 
Print name Signature Date 

COMMENTS: 

.figure 0-12 (Continued) 
WIPP Hazardous Materials Incident Report, Page 3 of 3 
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INSPECTION SCHEDULE, PROCESS AND FORMS 

3 Introduction 

4 This Permit Attachment describes the facility inspections (including container inspections) that 
s are conducted to detect malfunctions, deterioration, operator errors, and discharges that may 
s cause or lead to releases of hazardous waste or hazardous waste constituents to the 
1 environment or that could be a threat to human health. 

8 E-1 Inspection Schedule 

s Equipment instrumental in preventing, detecting, or responding to environmental or human 
10 health hazards, such as monitoring equipment, safety and emergency equipment, security 
11 devices, and operating or structural equipment are inspected. The equipment will be inspected 
12 for malfunctions, deterioration, potential for operator errors, and discharges which could lead to 
13 a release of hazardous waste constituents to the environment or pose a threat to human health. 

14 The WIPP facility has developed and will maintain a series of written procedures that include all 
15 the detailed inspection procedures and forms necessary to comply with 20.4.1.500 NMAC 
16 (incorporating 40 CFR §264.15(b)), during the Disposal Phase. Tables E-1 and E-1a list each 
11 item or system requiring inspection under these regulations, the inspection frequency, the 
18 organization responsible for the inspection, the applicable inspection procedure, and what to 
19 look for during the inspection. 20.4.1.500 NMAC (incorporating 40 CFR §§264.15(b), 264.174, 
20 and 264.602) list requirements that are applicable to the WIPP facility. 

21 Operational procedures detailing the inspections required under 20.4.1.500 NMAC 
22 (incorporating 40 CFR §§264.15(a) and (b)), are maintained in electronic format on the WIPP 
23 computer network, in the Operating Record and, as appropriate, in controlled document 
24 locations at the WIPP facility. Frequency of inspections is discussed in detail in Section E-1a(2). 
25 Inspections are conducted often enough to identify problems in time to correct them before they 
za pose a threat to human health or the environment and are based on regulatory requirements. 
21 The operational procedures assign responsibility for conducting the inspection, the frequency of 
2s each inspection, the types of problems to be watched for, what to do if items fail inspection, 
29 directions on record keeping, and inspector signature, date, and time. The operational 
30 procedures are maintained at the WIPP facility. Tables E-1 and E-1a summarize inspections, 
31 frequencies, responsible organizations, personnel making the inspection (by job title), and the 
32 types of anticipated problems as well as the references for the operational procedures. 
33 Inspection records are maintained at the WIPP site for three years. Beginning with the effective 
34 date of this Permit, records that are over the three year retention period are either maintained at 
35 the WIPP site or transferred to the WIPP Records Archive located in Carlsbad, NM until closure. 
36 The records maintained at the WIPP Records Archive are stored in facilities that are 
37 temperature and humidity controlled especially for the long term storage of records and readily 
38 retrievable and available for inspection. 

39 Waste handling equipment and area inspections are typically controlled through established 
40 procedures and the results are recorded in logbooks or on data sheets. Operators are trained to 
41 consult the logbook to identify the status of any piece of waste handling equipment prior to its 
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use. Once a piece of equipment is identified to be operable, a preoperational inspection is 
2 initiated in accordance with the appropriate inspection procedure in Tables E-1, E-1a, or in 
3 operational procedures. Inspection results as described below are entered in the applicable 
4 logbook. 

5 Inspections include identifying malfunctions or deteriorating equipment and structures. 
6 Inspection results and data, including deficiencies, discrepancies, or needed repairs are 

recorded. A negative inspection result does not necessarily lead to a repair. A deficiency, such 
8 as low fluid level, may be corrected by the inspector immediately. A discrepancy, such as an 
9 increasing trend of a data point, may necessitate additional inspection prior to the next 

10 scheduled frequency. The actions taken (corrected, additional inspection, or Action Request 
11 (AR) for repair submitted) are recorded on the inspection form, the WIPP automated 
12 Maintenance Management tracking program (CHAMPS) work order sheet, or the equipment 
13 logbook, whichever is applicable. 

14 Items that are operational with restrictions are tagged with those restrictions. Items that are not 
15 operational are tagged and locked to prevent their use. Tagged and locked items are listed on 
16 the TagouULockout Index. Once a scheduled repair or replacement is accomplished in 
17 accordance with the work authorization procedures, the tag or lock is removed from the item in 
18 accordance with the equipment tagouUiockout procedures. Normally, the individual inspecting 
19 the equipmenUsystem is not qualified to make repairs and consequently, prepares an AR if 
20 repairs are needed. The AR is tracked by the CHAMPS system through the work control 
21 process. When parts are received and work instructions are completed, the work order can be 

scheduled on the Plan of the Day (POD). The POD is held daily to ensure facility configuration 
can support scheduled work items and to allocate and coordinate the resources necessary to 

24 complete the items. 

25 Work orders are released for work by the responsible organization. When repairs are complete 
26 the responsible organization tests the equipment to ensure the repairs corrected the problem, 
21 then closes out the work order, to return the equipment to an operational status for normal 
28 operations to resume. Implementation of these procedures constitutes compliance with 
29 20.4.1 .500 NMAC (incorporating 40 CFR §264.15(c)). 

30 Requirements of 20.4.1 .500 NMAC (incorporating 40 CFR §264.15(d)), are met by the 
31 inspections for each item or system included in Tables E-1 and E-1a. Beginning with the 
32 effective date of this Permit, the results of the inspections are maintained in the operating record 
33 for three years and are then transferred to the WIPP Records Archive where they are 
34 maintained until closure. The inspection logs or summary records include the date and time of 
35 inspection, the name of the inspector, a notation of the observations made, and the date and 
36 nature of any repairs or other remedial actions. Major pieces of waste handling equipment are 
37 inspected using proceduralized inspections. Current copies of inspection forms are maintained 
38 in the Operating Record. Non-administrative changes (i.e., changes that affect the frequency or 
39 content of inspections) to inspection forms must be submitted to the NMED in accordance with 
40 the appropriate portions of 20 NMAC 4.1.900 (incorporating 40 CFR §270.42). The status of 
41 these pieces of equipment is maintained in an equipment logbook that is separate from the 
42 checklist. The logbook contains information regarding the condition of the equipment. 
43 Equipment operators are required , by the inspection checklist, to consult the logbook as the first 
44 activity in the inspection procedure. This logbook is maintained in the operating record. CH 
45 transuranic (TRU) mixed waste equipment that is controlled by a logbook includes the waste 
46 handling forklifts, all waste handling cranes, the adjustable center of gravity lift fixture, the CH 
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TRU underground transporter, the facility transfer vehicle, the trailer jockey, and the push-pull 
attachment. RH TRU mixed waste equipment that is controlled by a logbook includes the 

3 140/25-ton RH Bay overhead bridge crane, cask transfer cars , 25-ton cask unloading room 
4 crane, transfer cell shuttle car, RH Bay cask lifting yoke, facility grapple, 6.2- ton overhead hoist, 
5 facility cask rotating device , hot cell overhead powered manipulator, 15-ton hot cell crane, 
6 facility cask transfer car, 41-ton forklift, facility cask, and emplacement equipment. Inspections 
7 of the Cask Unloading Room, Hot Cell, Transfer Cell, Facility Cask Loading Room, RH Bay and 
8 radiation monitoring equipment will be recorded on data sheets. In addition to the inspections 
9 listed in Tables E-1 and E-1a, many pieces of equipment are subject to regular preventive 

10 maintenance. This includes more in-depth inspections of mechanical systems, load testing of 
11 lifting systems, calibration of measurement equipment and other actions as recommended by 
12 the equipment manufacturer or as required by DOE Orders. These preventive maintenance 
13 activities along with the inspections in Tables E-1 and E-1a make mechanical failure of waste 
14 handling equipment unlikely. The WIPP Safety Analysis Report (DOE, 1999) and the WIPP 
15 Remote-Handled Waste Preliminary Safety Analysis Report (RH PSAR) (DOE, 2000) contain 
16 the results of a systematic analysis of waste handling equipment and the hazards associated 
17 with potential mechanical failures. Equipment subject to failures that cannot practically be 
18 mitigated is retained for analysis and is the basis for contingency planning. The inspection 
19 procedures maintained in the Operating Record for operational and preventive maintenance are 
20 implemented to assure the equipment is maintained. An example equipment inspection 
21 checklist and a typical logbook form are shown as Figures E-1 and E-2. Actual checklists or 
22 forms are maintained within the Operating Record. 

23 =E~-1~a~ __ ~G~e~n~e~ra~l~ln~s~p~e~c~tio~n~R~e~q~u~ire~m~e~nt=s 

24 Tables E-1 , E-1 a, and E-2 of this Permit Attachment list the major categories of monitoring 
25 equipment, safety and emergency systems, security devices, and operating and structural 
26 equipment that are important to the prevention or detection of, or the response to, 
21 environmental or human health hazards caused by hazardous waste. These systems may 
2a include numerous subsystems. These systems are inspected according to the frequency listed 
29 in Tables E-1 and E-1 a, a copy of which is maintained at the WIPP facility. The frequency of 
30 inspections is based on the nature of the equipment or the hazard and regulatory requirements. 
31 When in use, daily inspections are made of areas subject to spills , such as TRU mixed waste 
32 loading and unloading areas in the WHB Unit, looking for deterioration in structures, mechanical 
33 items, floor coatings, equipment, malfunctions, etc., in accordance with 20.4. 1.500 NMAC 
34 (incorporating 40 CFR §264.15(b)(4)). 

35 As required in 20.4.1.500 NMAC (incorporating 40 CFR §264.33), the WIPP facility inspection 
36 procedures for communication and alarm systems, fire-protection equipment, and spill control 
37 and decontamination equipment include provisions for testing and maintenance to ensure that 
38 the equipment will be operable in an emergency. 

39 E-1a(1) Types of Problems 

40 The inspections for the systems, equipment, structures, etc., listed in Tables E-1 and E-1a, 
41 include the types of problems (e.g., malfunctions, visible cracks in coatings or welds, and 
42 deterioration) to be looked for during the inspection of each item or system, if applicable, and 
43 are in ·compliance with 20.4.1.500 NMAC (incorporating 40 CFR §264.15(b)(3)). 
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E-1a(2) Frequency of Inspections 

Tables E-1 , E-1 a, and E-2 of this Permit Attachment list the inspection frequencies and 
3 monitoring schedule for equipment and systems subject to the 20.4.1 NMAC hazardous waste 
4 management requirements. The frequency is based on the rate of possible deterioration of the 
5 equipment and the probability of an environmental or human health incident if the deterioration 
e or malfunction, or any operator error, goes undetected between inspections. Areas subject to 

spills , such as loading and unloading areas, are inspected daily when in use, consistent with the 
s requirements of 20.4.1.500 NMAC (incorporating 40 CFR §264.15(b)(4)). 

9 When RH TRU mixed waste is present in the RH Complex, inspections are conducted visually 
10 and/or using closed-circuit video cameras in order to manage worker dose and to minimize 
11 occupational radiation exposures to as low as reasonably achievable (ALARA). More extensive 
12 inspections of these areas are performed at least annually during routine maintenance periods 
13 and when RH TRU mixed waste is not present. 

14 E-1 a(3) Monitoring Systems 

15 There are two monitoring systems used at the WIPP to provide assurance that facility systems 
16 are operating correctly, that areas can be used safely, and that there have been no releases of 
17 hazardous waste constituents. These systems are shown in Table E-2 and include the 
18 geomechanical monitoring system and the central monitoring system (CMS). The 
19 geomechanical monitoring system is used to assess the condition of mined excavations to 

assure no unsafe conditions are allowed to develop. The CMS continuously assesses the status 
of the fixed radiation monitoring equipment, electrical power, fire alarm systems, ventilation 

22 system, and other facility systems including water tank levels. In addition, the CMS collects data 
23 from the meteorological monitoring system. 

24 .=E'-- 1.!.!b"----"'S""p"'e""ciC!!fi"'c_,_P_,_ro""c,e,s"'s'-'l'-'ns,p~e,_,c~tic:::o,_,n_,_R_,_,e,_,q'""u'-"ir_,e"-'m"-'=e'-'-n=ts 

25 20.4.1.500 NMAC (incorporating 40 CFR §264.15(b)(4)), requires inspections of specific 
2s portions of a facility, rather than the general facility. These include container storage areas and 
21 miscellaneous units. Both are addressed below. 

28 E-1b(1) Container Inspection 

29 Containers are used to manage TRU mixed waste at the WIPP facility. These containers are 
30 described in Permit Part 3. Off-site waste that will be managed and stored as CH TRU mixed 
31 waste will arrive in 55-gallon drums arranged as seven (?)-packs, in Ten Drum Overpacks 
32 (TDOP), in 85-gallon drums arranged as four (4) packs, in 100-gallon drums arranged as three 
33 (3) packs, in standard waste boxes (SWB), in standard large box 2s (SLB2s) or shielded 
34 containers as (3)-packs. The waste containers will be visually inspected to ensure that the 
35 waste containers are in good condition and that there are no signs that a release has occurred. 
36 This visual inspection shall not include the center drums of 7 -packs and waste containers 
37 positioned such that visual observation is precluded due to the arrangement of waste 
38 assemblies on the facility pallets. If CH TRU mixed waste handling operations should stop for 
39 any reason with containers located on the TRUPACT-11 Unloading Dock (TRUDOCK storage 
40 area of the WHB Unit) or in room 108 while still in the Contact-Handled Packages, primary 
41 waste container inspections could not be accomplished until the containers of waste are 
42 removed from the shipping containers. 
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As described in Permit Attachment A 1, Section A 1-1d(3), off-site waste that will be managed 
and stored as RH TRU mixed waste will arrive in containers inside Nuclear Regulatory 

3 Commission (NRC)-certified casks designed to provide shielding and facilitate safe handling. 
4 Canisters, will be loaded singly into an RH-TRU 72-8 cask. Drums will be loaded into a CNS 10-
s 1608 cask. The cask will be visually inspected upon arrival. Because RH TRU mixed waste is 
6 stored in the Parking Area Unit in sealed casks, there are no additional requirements for 

engineered secondary containment systems. Following removal of the canisters and drums, the 
8 interior of the cask will be inspected and surveyed for evidence of contamination that may have 
9 occurred during transport. 

10 Off-site waste that will be managed and stored as RH TRU mixed waste is managed and stored 
11 in the RH Complex of the WHB. The RH Complex includes the following: RH Bay, the Cask 
12 Unloading Room, the Hot Cell , the Transfer Cell, and the Facility Cask Loading Room. As RH 
13 TRU mixed waste is held in canisters within a canister rack the physical inspection of the drum 
14 or canister is not possible. Inspections of RH TRU mixed waste in these areas occurs remotely 
15 via closed-circuit cameras a minimum of once weekly when stored waste is present. Because 
16 RH TRU mixed waste is in sealed casks, there are no additional requirements for engineered 
11 secondary containment systems. However, the floors in the RH Complex (including the RH Bay, 
18 Facility Cask Loading Room and Cask Unloading Room) are coated concrete and during normal 
19 operations (i.e. , when waste is present), the floor of the RH Complex is inspected visually or by 
20 using close-circuit cameras on a weekly basis to verify that it is in good condition and free of 
21 visible cracks and gaps. 

22 Inspections of RH TRU mixed waste containers stored in the Hot Cell and Transfer Cell are 
23 conducted using remotely operated cameras. RH TRU mixed waste in the Hot Cell is stored in 
24 either drums or canisters. The containers in the Hot Cell are inspected to ensure that they are in 
25 acceptable condition. RH TRU mixed waste in the Transfer Cell is stored in the RH-TRU 72-B 
26 cask or shielded insert; therefore, inspections in this area focus on the integrity of the cask or 
21 shielded insert. RH TRU mixed waste in the Facility Cask Loading Room is stored in the facility 
28 cask; therefore, inspections in this area focus on the integrity of the facility cask. 

29 Inspections will be conducted in the Parking Area Unit at a frequency not less than once weekly 
30 when waste is present. These inspections are applicable to loaded Contact- Handled and 
31 Remote-Handled Packages. The perimeter fence located at the lateral limit of the Parking Area 
32 Unit, coupled with personnel access restrictions into the WH8 Unit, will provide the needed 
33 security. The perimeter fence and the southern border of the WHB shall mark the lateral limit of 
34 the Parking Area Unit. Radiologically controlled areas can be established temporarily with 
35 barricades. More permanent structures can be installed. The western boundary can be 
36 established with temporary barricades since this area is within the perimeter fence. Access to 
J7 radiologically controlled areas will only be permitted to personnel who have completed General 
38 Employee Radiological Training (GERT), a program defined by the Permittees, or escorted by 
39 personnel who have completed GERT. This program ensures that personnel have adequate 
40 knowledge to understand radiological posting they may encounter at the WIPP site. The fence 
41 of the Radiologically Controlled Area, south from the WH8 airlocks, was moved to provide more 
42 maneuvering space for the trucks delivering waste. Since TRU mixed waste to be stored in the 
43 Parking Area Unit will be in sealed Contact-Handled or Remote-Handled Packages, there will be 
44 no additional requirements for engineered secondary containment systems. Inspections of the 
45 Contact-Handled and Remote-Handled Packages stored in the Parking Area Unit shall be 
46 conducted at a frequency no less than once weekly and will focus on the inventory and integrity 
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of the shipping containers and the spacing between trailers carrying the Contact-Handled or 
Remote-Handled Packages. This spacing will be maintained at a minimum of four feet. 

3 Container inspections will be included as part of the surface TRU mixed waste handling areas 
4 (i.e. Parking Area Unit and WHB Unit) inspections described in Tables E-1 and E-1a. These 
5 inspections will also include the Derived Waste Storage Areas of the WHB Unit. The Derived 
6 Waste Storage Areas will consist of containers of 55 or 85-gallon drums or SWBs for CH TRU 
7 mixed waste and 55-gallon drums for RH TRU mixed waste. A Satellite accumulation area 
8 (SAA) may be required in an area adjacent to the TRUDOCKs for CH TRU mixed waste. A SAA 
s may also be required in the RH Bay and Hot Cell for RH TRU mixed waste. These SAAs will be 

10 set up on an as needed basis at or near the point of generation and the derived waste will be 
11 discarded into the active derived waste container. All SAAs will be inspected in accordance with 
12 20.4.1.300 NMAC (incorporating 40 CFR §262.34). 

13 E-1b(2) Miscellaneous Unit Inspection 

14 20.4.1 .500 NMAC (incorporating 40 CFR §264.602), requires that inspections required in 
15 20.4.1 .500 NMAC (incorporating 40 CFR §264.15 and §264.33), as well as any additional 
16 requirements needed to protect human health and the environment, be met. The requirements 
17 of 20.4.1.500 NMAC (incorporating 40 CFR §264.15 and §264.33) are discussed in Section E-1 
18 of this Permit Attachment, along with how the WIPP facility complies with those requirements for 
19 standard types of inspections. Inspection frequencies for geomechanical monitoring equipment 
20 are provided in Table E-1. The monitoring schedule for geomechanical instrumentation is given 

in Table E-2. 

22 References 

23 DOE, 1999. ''WIPP Safety Analysis Report," DOEIWIPP-95-2065. Rev. 4, U.S. Department of 
24 Energy. Washington, D.C. 

25 DOE, 2000. "WIPP Remote-Handled Waste Preliminary Safety Analysis" (RH PSAR), U.S. 
26 Department of Energy. Washington, D.C. 

27 
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TYPICAL EQUIPMENT 
WEEKLY CHECK LIST 

...}_OK __!__Adjustment Made 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 1, 2012 

_Q_ Repairs Required 

AR Written [ ] Yes [ ] No AR# 

(check or complete appro rlate Information I 

ITEM INSPECTED Condition Comments/Corrective Action · 

Mechanical Checks: (examples} 

Oil level 

Radiator fluid level 

Automatic transmission fluid level 

Operate all valves/check gauges 

Emerqencv brake 

Fuel level (> '!. full) 

Oil pressure (at warm idle} 

Tire Pressure 

Sirens hom & back-up alarm 

Deterioration Checks: (examples) 

Fan belts 

Battery (terminals, cables) 

Run generator 5 min. 

Hose nozzles & valves 

Leaks/Spills Checks: (examples) 

Leaks around pump 

Foam tank level 

Required Equipment: (examples) 

Inspect SCBAs (> 4050 psi) 

Hand tools & equipment 

Trauma Kit 

Inspected by: 

Print Name Signature Time/Date 
Inspected by: 

Print Name Signature Time/Date 
Reviewed by: 

Print Name Signature Time/Date 
Comments: 

NOTE: All items that are mandatory for every inspection form are shown in bold. 

Figure E-1 
Typical Inspection Checklist 
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HOUR METER READING 

DEFICIENCIES NOTED: 

PRE OPS COMPLETED PER 

EQUIPMENT NO 

{Procedure Number} SAT ---
CORRECTIVE ACTIONS TAKEN: 

OPERATOR DATE TIME 
SIGNATURE 

PROBLEMS NOTED --

SUPERVISOR 
SIGNATURE/DATE 

NOTE: All items that are mandatory for every inspection form are shown in bold. 

Figure E-2 
Typical Logbook Entry 
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System/Equipment Name 

Air Intake Shaft Hoist 

Ambulances (Surface and 
Underground) and related 
emergency supplies and 
equipment 

Adjustable Center of Gravity 
Lift Fixture 

Backup Power Supply Diesel 
Generators 

Facility Inspections (Water 
Diversion Berms) 

Central Monitoring Systems 
(CMS) 

Contact-Handled (CH) TRU 
Underground Transporter 

Conveyance Loading Car 

Facility Transfer Vehicle 

Table E-1 
Inspection Schedule/Procedures 

Inspection a 
Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Underground Preoperational c See 
Operations Lists 1 b and c 

Emergency Weekly 
Services See List 11 

Waste Handling Preoperational 

See List 8 

Facility Monthly 
Operations See List 3 

Facility Annually 
Engineering See List 4 

Facility Continuous 
Operations See List 3 

Waste Handling Preoperational 

See List 8 

Waste Handling Preoperational 

See List 8 

Waste Handling Preoperational 

See List 8 
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Procedure Number and 
Inspection Criteria 

WP 04-H01004 

Inspecting for Deteriorationb, 
Safety Equipment, Communication 
Systems, and Mechanical 
Operabilitym in accordance with 
Mine Safety and Health 
Administration (MSHA) 
requirements 

12-FP0030 

Inspecting for Mechanical 
Operabilitym, Deteriorationb, and 
Required Equipment" 

WP 05-WH1410 

Inspecting for Mechanical 
Operabilitym and Deteriorationb 

WP 04-ED1301 

Inspecting for Mechanical 
Operabilitym and Leaks/Spills by 
starting and operating both 
generators. Results of this 
inspection are logged in 
accordance with WP 04-AD3008. 

WP 1 O-WC3008 

Inspecting for Damage, 
Impediments to water fiow, and 
Deteriorationb 

Automatic Self-Checking 

WP 05-WH1603 

Inspecting for Mechanical 
Operabilitym, Deterioration•, and 
area around transporter clear of 
obstacles 

WP 05-WH1406 

Inspecting for Mechanical 
Operabilitym, Deterioration•. path 
clear of obstacles, and guards in 
the proper place 

WP 05-WH1204 

Inspecting for Mechanical 
Operabilitym, Deteriorationb, path 
clear of obstacles, and guards in 
the proper place 
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System/Equipment Name 

Exhaust Shaft 

Eye Wash and Shower 
Equipment 

Fire Detection and Alarm 
System 

Fire Extinguishersl 

Fire Hoses 

Fire Hydrants 

Fire Pumps 

Fire Sprinkler Systems 

Fire and Emergency 
Response Trucks (Seagrave 
Fire Apparatus, Emergency 
One Apparatus, and 
Underground Rescue Truck) 

Forklifts Used for Waste 
Handling (Electric and Diesel 
forklifts, Push-Pull 
Attachment) 

Inspection a 
Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Underground Quarterly 
Operations See List 1a 

Equipment Weekly 
Custodian See List 5 

Semi-annually 

See List 2a 

Emergency Semiannually 
Services See List 11 

Emergency Monthly 
Services See List 11 

Emergency Annually (minimum) 
Services See List 11 

Emergency Semi-annual/ annually 
Services See List 11 

Emergency Weekly/annually 
Services See List 11 

Emergency Monthly/ quarterly 
Services See List 11 

Emergency Weekly 
Services See List 11 

Waste Handling Preoperational 

See List 8 
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Procedure Number and 
Inspection Criteria 

PM041099 

Inspecting for Deteriorationb and 
Leaks/Spills 

WP 12-IS1832 

Inspecting for Deteriorationb 

WP 12-IS1832 

Inspecting for Deteriorationb and 
Fluid Levels--Replace as Required 

12-FP0027 

Inspecting for Deteriorationb, 
Operability of indicator lights and, 
underground fuel station dry 
chemical suppression system. 
Inspection is per NFPA 17 

12-FP0036 

Inspecting for Deteriorationb, 
Leaks/Spills, Expiration, seals, 
fullness, and pressure 

12-FP00311nspecting for 
Deteriorationb and Leaks/Spills 

12-FP0034 

Inspecting for Deteriorationb and 
Leaks/Spills 

WP 12-FP0026 

Inspecting for Deteriorationb, 
Leaks/Spills, valves , and panel 
lights 

WP 12-FP0025 

Inspecting for Deteriorationb, 
Leaks/Spills, static pressures, and 
removable strainers 

12-FP0033 

Inspecting for Mechanical 
Operabilitym, Deteriorationb, 
Leaks/Spills, and Required 
Equipment" 

WP 05-WH1201 , WP 05-WH1207, 
WP 05-WH1401 , WP 05-WH1402, 
WP 05-WH1403, and WP 05-
WH1412 

Inspecting for Mechanical 
Operabilitym, Deteriorationb, and 
On board fire suppression system 
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System/Equipment Name 

Hazardous Material 
Response Equipment 

Miners First Aid Station 

Mine Pager Phones 
(between surface and 
underground) 

MSHA Air Quality Monitor 

Perimeter Fence, Gates, 
Signs 

Personal Protective 
Equipment (not otherwise 
contained in emergency 
vehicles or issued to 
individuals): 
-Self-Contained Breathing 
Apparatus 

Public Address (and 
Intercom System) 

Radio Equipment 

Rescue Truck (Surface and 
Underground) 

Salt Handling Shaft Hoist 

Inspection a 
Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Emergency Weekly 
Services See List 11 

Emergency Quarterly 
Services See List 11 

Facility Monthly 
Operations See List 3 

Maintenance/ Daily' 
Underground See Lists 1 and 1 o 
Operations 

Security Daily 

See List 6 

Emergency Weekly 
Services See List 11 

Facility Monthly 
Operations See List 3 

Facility Daily' 
Operations See List 3 

Emergency Weekly 
Services See List 11 

Underground Preoperational 
Operations See List 1b and c 
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Procedure Number and 
Inspection Criteria 

12-FP00331nspecting for 
Mechanical Operabilitym, 
Deteriorationb, and Required 
Equipment" 

12-FP00351nspecting for Required 
Equipment" 

WP 04-PC3017 

Testing of PA and Underground 
Alarms and Mine Page Phones at 
essential locations 

WP 12-IH1828 

Inspecting for Air Quality 
Monitoring Equipment Functional 
Check 

PF0-010 

Inspecting for Deteriorationb and 
Posted Warnings 

12-FP00291nspecting for 
Deteriorationb and Pressure 

WP 04-PC3017 

Testing of PA and Underground 
Alarms and Mine Page Phones at 
essential locations Systems 
operated in test mode 

Radios are operated daily and are 
repaired upon failure 

12-FP0030 and 12-FP0033 

Inspecting for Mechanical 
Operabilitym, Deteriorationb, 
Leaks/Spills, and Required 
Equipment" 

WP 04-H01002 

Inspecting for Deteriorationb, 
Safety Equipment, Communication 
Systems, and Mechanical 
Operabilitym in accordance with 
MSHA requirements 
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System/Equipment Name 

Self-Rescuers 

Surface TRU Mixed Waste 
Handling Area ' 

TRU Mixed Waste 
Decontamination Equipment 

Underground Openings-
Roof Bolts and Travelways 

Underground-

Geomechanical 
Instrumentation System 
(GIS) 

Underground TRU Mixed 
Waste Disposal Area 

Uninterruptible Power 
Supply (Central UPS) 

TDOP Upender 

Vehicle Siren 

Ventilation Exhaust 

Inspection a 
Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Underground Quarterly 
Operations See List 1c 

Waste Handling Preoperational or 
Weekly " 

See List 8 

Waste Handling Annually 

See List 8 

Underground Weekly 
Operations See List 1a 

Geotechnical Monthly 
Engineering See List 9 

Waste Handling Preoperational 

See List 8 

Facility Daily 
Operations See List 3 

Waste Handling Preoperational 

See List 8 

Emergency Weekly 
Services See List 11 

Maintenance Quarterly 
Operations See List 10 
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Procedure Number and 
Inspection Criteria 

WP 04-AU1026 

Inspecting for Deterioration• and 
Functionality in accordance with 
MSHA requirements 

WP 05-WH1101 

Inspecting for Deterioration•, 
Leaks/Spills, Required Aisle 
Space, Posted Warnings, 
Communication Systems, 
Container Condition, and Floor 
coating integrity 

WP 05-WH1101 

Inspecting for Required 
Equipment" 

WP 04-AU1007 

Inspecting for Deterioration• 

WP 07-EU1301 

Inspecting for Deterioration• 

WP 05-WH1810 

Inspecting for Deterioration•, 
Leaks/Spills, mine pager phones, 
equipment, unobstructed access, 
signs, debris, and ventilation 

WP 04-ED1542 

Inspecting for Mechanical 
Operabilitym and Deterioration• 
with no malfunction alarms. 
Results of this inspection are 
logged in accordance with WP 04-
A03008. 

WP 05-WH1010 

Inspecting for Mechanical 
Operabilitym and Deterioration• 

Functional Test included with 
inspection of the Ambulances, Fire 
Trucks, and Rescue Trucks 

IC041098 

Check for Deterioration• and 
Calibration of Mine Ventilation 
Rate Monitoring Equipment 
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System/Equipment Name 

Waste Handling Cranes 

Waste Hoist 

Water Tank Level 

Push-Pull Attachment 

Trailer Jockey 

Explosion-Isolation Walls 

Bulkhead in Filled Panels 

Bolting Robot 

Yard Transfer Vehicle 

Payload Transfer Station 

Monorail Hoist 

Inspection ·a 
Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Waste Handling Preoperational 

See List 8 

Underground Preoperational 
Operations See List 1 b and c 

Facility Daily 
Operations See List 3 

Waste Handling Preoperational 

See List 8 

Waste Handling Preoperational 

See List 8 

Underground Quarterly 
Operations See List 1 

Underground Monthly 
Operations See List 1 

Waste Handling Preoperational 

See List 8 

Waste Handling Preoperational 

See List 8 

Waste Handling Preoperational 

See List 8 

Waste Handling Preoperational 

See List 8 
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Procedure Number and 
Inspection Criteria 

WP 05-WH1407 

Inspecting for Mechanical 
Operabilitym, Deteriorationb, and 
Leaks/Spills 

WP 04-H01 003 

Inspecting for Deteriorationb, 
Safety Equipment, Communication 
Systems, and Mechanical 
Operabilitym, Leaks/Spills, in 
accordance with MSHA 
requirements 

SDD-WDOO 

Inspecting for Deteriorationb, and 
water levels. Results of this 
inspection are logged in 
accordance with WP 04-AD3008. 

WP 05-WH1401 

Inspecting for Damage and 
Deteriorationb 

WP 05-WH1405 

Inspecting for Mechanical 
Operabilitym and Deteriorationb 

Integrity and Deteriorationb of 
Accessible Areas 

Integrity and Deteriorationb of 
Accessible Areas 

WP 05-WH1203 

Mechanical Operabilitym 

WP 05-WH1 205 

Mechanical Operabilitym, 
Deteriorationb, Path clear of 
obstacles and Guards in proper 
place 

WP 05-WH1208 

Mechanical Operabilitym, 
Deterioration b. and Guards in 
proper place 

WP 05-WH1202 

Mechanical Operabilitym, 
Deteriorationb, and leaks/spills 
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System/Equipment Name 

Bolting Station 

Inspection a 
Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Waste Handling Preoperational 

See List B 
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Procedure Number and 
Inspection Criteria 

WP 05-WH1203 

Mechanical Operabilitym, 
Deteriorationb, and Guards in 
proper place 
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Table E-1 (Continued) 
Inspection Schedule/Procedures Lists 

List 1: Underground Operations 

a. Mining Technician • 

Senior Mining Technician • 

Continuous Mining Specialist • 

Senior Mining Specialist • 

Mine OPS Supervisor • 

b. Waste Hoist Operator 

Waste Hoist Shaft Tender 

List 5: General 

Equipment Custodian• 

List 6: Security 

Security Protective • 

Security Protective Supervisor • 

List 8: Waste Handling 

Manager, Waste Operations 

TRU-Waste Handler 
c. U/G Facility Operations* - Self Rescuers 

Shaft Technician • 
List 9: Geotechnical Engineering 

Engineer Technician • 

Associate Engineer* 
d. Operations Engineer 

Supervisor U/G Services* 

Senior Operations Engineer* 

List 2: Industrial Safety 

a. Safety Technician • 

Senior Safety Technician • 

Safety Specialist • 

Safety Engineer • 

Industrial Hygienist • 

b. Fire Protection Engineering • 

List 3: Facility Operations 

Facilities Technician • 

Senior Facilities Technician • 

Facility Operations Specialist • 

Central Monitoring Room Operator * 

Central Monitoring Room Specialist * 

Operations Engineer 

Senior Operations Engineer * 

Facility Shift Manager 

Operations Technical Coordinator • 

List 4: Facility Engineering 

Senior Engineer * 

Engineer • 

Senior Engineer • 

Principal Engineer* 

List 1 D: Maintenance Operations 

Maintenance Technician* 

Maintenance Specialist* 

Senior Maintenance Specialist • 

Contractor * 

List 11 : Emergency Servi~es 
Qualified Emergency Services Personnel 

Fire Protection Technician 
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Table E-1 (Continued) 
Inspection Schedule/Procedures Notes 

Inspection may be accomplished as part of or in addition to regularly scheduled preventive maintenance 
inspections for each item or system. Certain structural systems of the WHB, Waste Hoist and Station A are also 
subject to inspection following severe natural events including earthquakes, tornados, and severe storms. 
Structural systems include columns, beams, girders, anchor bolts and concrete walls. 

Deterioration includes: obvious visible cracks, erosion, salt build-up, damage, corrosion, loose or missing parts, 
malfunctions, and structural deterioration. 

"Preoperational" signifies that inspections are required prior to the first use during a calendar day. For calendar 
days in which the equipment is not in use, no inspections are required. For an area this includes: area is clean 
and free of obstructions (for emergency equipment) ; adequate aisle space; emergency and communications 
equipment is readily available, properly located and sign-posted, visible, and operational. For equipment, this 
includes: checking fluid levels, pressures, valve and switch positions, battery charge levels, pressures, general 
cleanliness, and that all functional components and emergency equipment is present and operational. 

These weekly inspections apply to container storage areas when containers of waste are present for a week or 
more. 

In addition, the water tank levels are maintained by the CMR and level readouts are available at any time. 

This organization is responsible for obtaining licenses for radios and frequency assignments. They do periodic 
checks of frequencies and handle repairs which are performed by a vendor. 

Radios are not routinely "inspected." They are operated daily and many are used in day-to-day operations. They 
are used until they fail, at which time they are replaced and repaired. Radios are used routinely by Emergency 
Services, Security, Environmental Monitoring, and Facility Operations. 

Fire extinguisher inspection is paperless. Information is recorded into a database using barcodes. The database 
is then printed out. 

Surface CH TRU mixed waste handling areas include the Parking Area Unit, the WHB unit, and unloading areas. 

No log forms are used for daily readings. However, readings that are out of tolerance are reported to the CMR 
and logged by CMR operator. Inspection includes daily functional checks of portable equipment. 

Mechanical Operability means that the equipment has been checked and is operating in accordance with site 
safety requirements (e.g. proper fluid levels and tire pressure; functioning lights, alarms, sirens, and 
power/battery units; and belts, cables, nuts/bolts, and gears in good condition), as appropriate. 

Required Equipment means that the equipment identified in Table F-6 is available and usable (i.e. not 
expired/depleted and works as designed). 

Positions are not considered RCRA positions (i.e., personnel do not manage TRU mixed waste). 
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1 

2 

System/ 
Equipment 

Name 

Cask 
Transfer 
Car(s) 

RH Bay 
Overhead 
Bridge Crane 

Facility Cask 

RH Bay Cask 

Lifting Yoke 

Facility Cask 
Transfer Car 

Facility Cask 
Rotating 
Device 

Facility 
Grapple 

6.25-Ton 
Grapple Hoist 

ransferCe/1 
Shuttle Car 

Table E-1a 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 1, 2012 

RH TRU Mixed Waste Inspection Schedule/Procedures 

Responsible 
Organization J 

Waste 
Operations 

Waste 
Operations 

Waste 
Operations 

Waste 
Operations 

Waste 
Operations 

Waste 
Operations 

Waste 
Operations 

Waste 
Operations 

Waste 
Operations 

Inspection a 

Frequency and Job Procedure 
Title of Personnel Number 
Normally Making (Latest 

Inspection J Revision) Deteriorationb 

Pre-evolution c,o,e WP05-WH1701 Yes 

See List 1 PM041187 
(Semi-Annual) 

Preoperational c,d.e,, WP05-WH1741 Yes 

See List 1 PM041232 
(Quarterly) 

PM041117 
(Annual) 

Pre-evolution c.o.e.l WP05-WH1713 Yes 

See List 1 PM041201 
(Annual) 

PM041203 
(Annual) 

Preoperational c,d,e,t WP05-WH1741 Yes 

See List 1 PM041169 
(Annual) 

Pre-evolution c.e~.e .l WP05-WH1704 Yes 

See.List 1 PM041186 
(Quarterly) 

PM041195 
(Annual) 

Pre-evolution c.o.e.• WP05-WH1713 Yes 

See List 1 PM041175 
(Annual) 

PM041176 
(AnnuaQ 

Pre-evolution c,o.e,r WP05-WH1721 Yes 

See List 1 PM041172 
(Quarterly) 

PM041177 
(Annual) 

Pre-evolution c,o.e.• WP05-WH1721 Yes 

See List 1 PM041173 
(Annual) 

Pre-evolution c.a.eJ WP05-WH1705 Yes 

See List 1 PM041184 
(Semi-Annual) 

PM041222 
(Annual) 
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Inspection Criteria 

Leaks/ 
spills Other 

NA Pre-evolution Checks and 
Operating Instructions. 

Mechanical Inspection for 
Wear and Lubrication 

Yes Pre-operational Checks 
and Operating 
Instructions. 

Mechanical Inspection for 
Wear and Lubrication 

NA Pre-evolution Checks and 
Operating Instructions. 

Mechanical Inspection for 
Wear and Lubrication. 

Electrical PM. 

NA Pre-operational Checks 
and Operating 
Instructions. 

Mechanical Inspection for 
Wear and Lubrication 

Yes Pre-evolution Checks and 
Operating Instructions. 

Mechanical Inspection for 
Wear and Lubrication 

Electrical Inspection 

Yes Pre-evolution Checks and 
Operating Instructions. 

Mechanical Inspection for 
Wear and Lubrication 

Electrical Inspection 

NA Pre-evolution Checks and 
Operating Instructions. 

Mechanical Inspection for 
Wear. Non-Destructive 
Examination 

Yes Pre-evolution Checks and 
Operating Instructions. 

Mechanical inspection for 
Wear and Lubrication 

Yes Pre-evolution Pre-
operational Checks and 
Operating Instructions. 

Mechanical Inspection for 
Wear and Lubrication. 

Electrical Inspection. 
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System/ 
Equipment Responsible 

Name Organization J 

Cask Waste 
Unloading Operations 
Room 

Hot Cell Waste 
Operations 

Hot Cell Waste 
Overhead Operations 
Powered 
Manipulator 

Hot Cell Waste 
Bridge Crane Operations 

Transfer Cell Waste 
Operations 

Facility Cask Waste 
Loading Operations 
Room 

Closed Waste 
Circuit Operations 
Television 
Camera 

Radiation Radiation 
Monitoring Control 
Equipment 

Cask Waste 
Unloading Operations 
Room Crane 

Inspection • 
Frequency and Job Procedure 
Title of Personnel Number 
Normally Making 

Inspection J 

(latest 
Revision) Deteriorationb 

Preoperational r:.u.•.•·''·' WP05-WH1744 Yes 
See List 1 

Preoperational c.cl.tu.gM WP05-WH1744 Yes 
See List 1 

Preoperational c.o .•. l WP05-WH1743 Yes 

See List 1 PM041215 
(Annual) 

PM041216 
(Annual) 

IC411037 
(Annual) 

Preoperational c.o.e., WP05-WH1742 Yes 

See List 1 PM041217 
(Annual) 

PM041209 
(Annual) 

IC411038 
(Annual) 

Preoperational c,a,e.tn.• WP05-WH1744 Yes 

See List 1 

Preoperational cA . .eJ.n.• WP05-WH1744 Yes 
See List 1 

Preoperational '·' WP05-WH1757 NA 

See List 1 

Preoperational c,O:,I WP12-HP1245 Yes 

See List 2 IC240010 

WP12-HP1307 

IC240007 

WP12-HP1314 
(Annual) 

Preoperational c.a.-.1 WP05-WH1719 Yes 

See List 1 PM041190 
(Quarterly) 

PM041191 
(Annual) 

PM041192 
(Annual) 

IC411035 
(Annual) 
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Inspection Criteria 

Leaks/ 
spills Other 

NA Floor integrity 

NA Floor integrity 

Yes Pre-operational Checks 
and Operating 
Instructions. 

Mechanical Inspection for 
Wear and Lubrication. 

Electrical Inspection. 

Load Cell Calibration 

Yes Pre-operational Checks 
and Operating 
Instructions. 

Mechanical Inspection for 
Wear and Lubrication. 

Electrical Inspection. 

Load Cell Calibration. 

NA Floor integrity 

NA Floor integrity 

NA Operability 

NA Operability Checks, 
Functional Checks, 
Instrument calibrations, 
Flow Calibration, 
Efficiency Checks. 

Yes Pre-operational Checks 
and Operating 
Instructions. 

Mechanical Inspection for 
Wear and Lubrication. 

Electrical Inspection. 

Load Cell Calibration. 
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System/ 
Equipment Responsible 

Name Organization J 

Horizontal Waste 
Emplacement Operations 
and Retrieval 
Equipment or 
functionally 
equivalent 
equipment 

41-Ton Waste 
Forklift Operations 

RH Bay Waste 
Operations 

Surface RH Waste 
TRU Mixed Operations 
Waste 
Handling 
Area 

Inspection 1 

Frequency and Job Procedure 
Title of Personnel Number 
Normally Making (Latest 

Inspection J Revision) Deteriorationb 

Pre-evolution c.o.o,, WP05-WH1700 Yes 

See List 1 PM052010 
(Semi-Annual)' 

PM052011 
(Annual) 

PM052013 

PM052012 

PM052014 
(Annual) 

Preoperational c.c~.• . • WP05-WH1602 Yes 

See List 1 PM074061 

PM052003 
(Hours of Use) 

PM074027 
(Quarterly) 

PM074029 & 
PM074051 
(Annual) 

Preoperational c,cu.n.• WP05-WH1744 Yes 

See List 1 

Preoperational ' WP-05 Yes 

See List 1 WH1744 
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Inspection Criteria 

Leaks/ 
spills Other 

Yes Assembly and Operating 
Instructions. Electrical 
Inspection. Position 
Transducer Calibration. 
Tilt Sensor Calibration. 

Yes Pre-Operational Checks. 

PM performed every 100 
hours of operation , every 
500 hours of operation or 
every 5 Years. 

Quarterly Engine 
Emission Test. 

Annual Electrical 
Inspection. 

Annual NDE. 

NA Floor integrity 

Yes Posted Warning, 
Communications 
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Table E-1a (Continued) 
RH TRU Mixed Waste Inspection Schedule/Procedures Lists 

List 1: Waste Operations 

RH Waste Handling Engineer 

Qualified TRU-Waste Handler 

List 2: Radiological Control 

Radiological Control Technician 
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RH TRU Mixed Waste Inspection Schedule/Procedures Notes 

Inspection may be accomplished as part of or in addition to regularly scheduled preventive maintenance 
inspections for each item or system. Certain structural systems of the WHB are also subject to inspection 
following severe natural events including earthquakes, tornados, and severe storms. Structural systems include 
columns, beams, girders, anchor bolts, and concrete walls. 

Deterioration includes: visible cracks, erosion, salt build-up, damage, corrosion, loose or missing parts, 
malfunctions, and structural deterioration. 

"Pre-evolution" signifies that inspections are required prior to equipment use in the waste handling process. (An 
evolution is considered to be from the receipt of a cask into the RH Bay through canister emplacement in the 
underground.) For an area, preoperational inspection includes: area is clean and free of obstructions (for 
emergency equipment) ; adequate aisle space; emergency and communications equipment is readily available, 
properly located and sign-posted, visible, and operational. For equipment, this includes: checking fluid levels, 
pressures, valve and switch positions, battery charge levels, pressures, general cleanliness, and that functional 
components and emergency equipment are present and operational. When the equipment is not in use, no 
inspections are required. 

When equipment needs to be inspected while handling waste (i.e., during waste unloading or transfer 
operations), general cleanliness and functional components will be inspected to detect any problem that may 
harm human health or the environment. The inspection will verify that emergency equipment is present. 

Inspection of RH TRU mixed waste equipment and areas in the RH Complex applies only after RH TRU mixed 
waste receipt begins. 

The inspection/maintenance activities assodated with these pieces of equipment are perfonned when the RH 
Complex is empty of RH TRU mixed waste. If contamination is present, a radiation work permit may be needed. 

For the Hot Cell and Transfer Cell , if RH TRU mixed waste is present, camera inspections will be performed in 
lieu of physical inspection. 

The integrity of the floor coating will be inspected weekly if RH TRU mixed waste is present. 

"Preoperational" signifies that inspections are required prior to the first use in a calendar day. 

Responsible organizations refers to the organization that owns the equipment. Preventive Maintenance (PM) 
procedures are conducted by either mine maintenance or surface operations maintenance personnel and 
Instrument Calibration (JC) procedures are conducted by instrument and calibration maintenance personnel. 

Inspection will be perfonned after 250 evolutions (actual and training emplacements), if such usage occurs prior 
to the semi-annual inspection. 
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System/Equipment Name 
- -

Geomechan1cal b 

Central Monitoring System 

Table E-2 
Monitoring Schedule 

Responsible Monitoring 
Organization Frequency 

Geotechnical Monthly 
Engineering 

Facility Operations System 
Dependent 

Purpose 

To evaluate the geotechnical 
performance of the underground 
facility and to detect ground 
conditions that could affect 
operational safety 

Monitor and provide status for the 
following facility parameters: 

Electrical Power Status • 

Fire Alarm System ' 

Ventilation System Status 1 

Meteorological Data System 9 

Facility Systems (compressors 9 , 

pumps ", water tank levels ', waste 
hoists 1) 

Equipment is listed as Underground-Geomechanicallnstrumentation System (GIS) in Table E-1. 

Equipment listed as Backup Power Supply Diesel Generator in Table E-1. 

Equipment listed as Fire Detection and Alarm System in Table E-1. 

Equipment listed as Ventilation Exhaust in Table E-1 . 

Not RCRA equipment. 

Equipment listed as Fire Pumps in Table E-1. 

Equipment listed as Water Tank Level in Table E-1 . 

Equipment listed as Waste Hoist in Table E -1 . 
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Figure E-1 
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2 INSPECTION SCHEDULE, PROCESS AND FORMS 

3 Introduction 

4 This Permit Attachment describes the facility inspections (including container inspections) that 
5 are conducted to detect malfunctions, deterioration, operator errors, and discharges that may 
6 cause or lead to releases of hazardous waste or hazardous waste constituents to the 
7 environment or that could be a threat to human health. 

8 E-1 Inspection Schedule 

9 Equipment instrumental in preventing, detecting, or responding to environmental or human 
10 health hazards, such as monitoring equipment, safety and emergency equipment, security 
11 devices, and operating or structural equipment are inspected. The equipment will be inspected 
12 for malfunctions, deterioration, potential for operator errors, and discharges which could lead to 
13 a release of hazardous waste constituents to the environment or pose a threat to human health. 

14 The WIPP facility has developed and will maintain a series of written procedures that include all 
15 the detailed inspection procedures and forms necessary to comply with 20.4.1.500 NMAC 
16 (incorporating 40 CFR §264.15(b)), during the Disposal Phase. Tables E-1 and E-1 a list each 
17 item or system requiring inspection under these regulations, the inspection frequency, the 
18 organization responsible for the inspection, the applicable inspection procedure, and what to 
19 look for during the inspection. 20.4.1.500 NMAC (incorporating 40 CFR §§264.15(b), 264.174, 
20 and 264.602) list requirements that are applicable to the WIPP facility. 

21 Operational procedures detailing the inspections required under 20.4.1 .500 NMAC 
22 (incorporating 40 CFR §§264.15(a) and (b)), are maintained in electronic format on the WIPP 
23 computer network, in the Operating Record and, as appropriate, in controlled document 
24 locations at the WIPP facility. Frequency of inspections is discussed in detail in Section E-1a(2). 
25 Inspections are conducted often enough to identify problems in time to correct them before they 
26 pose a threat to human health or the environment and are based on regulatory requirements. 
27 The operational procedures assign responsibility for conducting the inspection, the frequency of 
28 each inspection, the types of problems to be watched for, what to do if items fail inspection, 
29 directions on record keeping, and inspector signature, date, and time. The operational 
30 procedures are maintained at the WIPP facility. Tables E-1 and E-1a summarize inspections, 
31 frequencies, responsible organizations, personnel making the inspection (by job title), and the 
32 types of anticipated problems as well as the references for the operational procedures. 
33 Inspection records are maintained at the WIPP site for three years. Beginning with the effective 
34 date of this Permit, records that are over the three year retention period are either maintained at 
35 the WIPP site or transferred to the WIPP Records Archive located in Carlsbad, NM until closure. 
36 The records maintained at the WIPP Records Archive are stored in facilities that are 
37 temperature and humidity controlled especially for the long term storage of records and readily 
38 retrievable and available for inspection. 

39 Waste handling equipment and area inspections are typically controlled through established 
40 procedures and the results are recorded in logbooks or on data sheets. Operators are trained to 
41 consult the logbook to identify the status of any piece of waste handling equipment prior to its 

PERMIT ATTACHMENT E 
Page E-1 of 26 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
JaR~November 1, 2012 

use. Once a piece of equipment is identified to be operable, a preoperational inspection is 
2 initiated in accordance with the appropriate inspection procedure in Tables E-1, E-1 a, or in 
3 operational procedures. Inspection results as described below are entered in the applicable 
4 logbook. 

s Inspections include identifying malfunctions or deteriorating equipment and structures. 
s Inspection results and data, including deficiencies, discrepancies, or needed repairs are 
7 recorded. A negative inspection result does not necessarily lead to a repair. A deficiency, such 
8 as low fluid level, may be corrected by the inspector immediately. A discrepancy, such as an 
9 increasing trend of a data point, may necessitate additional inspection prior to the next 

10 scheduled frequency. The actions taken (corrected, additional inspection, or Action Request 
11 (AR) for repair submitted) are recorded on the inspection form, the WIPP automated 
12 Maintenance Management tracking program (CHAMPS) work order sheet, or the equipment 
13 logbook, whichever is applicable. 

14 Items that are operational with restrictions are tagged with those restrictions. Items that are not 
15 operational are tagged and locked to prevent their use. Tagged and locked items are listed on 
16 the Tagout/Lockout Index. Once a scheduled repair or replacement is accomplished in 
17 accordance with the work authorization procedures, the tag or lock is removed from the item in 
18 accordance with the equipment tagout/lockout procedures. Normally, the individual inspecting 
19 the equipment/system is not qualified to make repairs and consequently, prepares an AR if 
20 repairs are needed. The AR is tracked by the CHAMPS system through the work control 
21 process. When parts are received and work instructions are completed, the work order can be 

scheduled on the Plan of the Day (POD) . The POD is held daily to ensure facility configuration 
can support scheduled work items and to allocate and coordinate the resources necessary to 
complete the items. 

25 Work orders are released for work by the responsible organization. When repairs are complete 
26 the responsible organization tests the equipment to ensure the repairs corrected the problem, 
27 then closes out the work order, to return the equipment to an operational status for normal 
28 operations to resume. Implementation of these procedures constitutes compliance with 
29 20.4.1.500 NMAC (incorporating 40 CFR §264.15(c)). 

30 Requirements of 20.4.1.500 NMAC (incorporating 40 CFR §264.15(d) ), are met by the 
31 inspections for each item or system included in Tables E-1 and E-1a. Beginning with the 
32 effective date of this Permit, the results of the inspections are maintained in the operating record 
33 for three years and are then transferred to the WIPP Records Archive where they are 
34 maintained until closure. The inspection logs or summary records include the date and time of 
35 inspection, the name of the inspector, a notation of the observations made, and the date and 
36 nature of any repairs or other remedial actions. Major pieces of waste handling equipment are 
37 inspected using proceduralized inspections. Current copies of inspection forms are maintained 
38 in the Operating Record. Non-administrative changes (i.e., changes that affect the frequency or 
39 content of inspections) to inspection forms must be submitted to the NMED in accordance with 
40 the appropriate portions of 20 NMAC 4.1.900 (incorporating 40 CFR §270.42). The status of 
41 these pieces of equipment is maintained in an equipment logbook that is separate from the 
42 checklist. The logbook contains information regarding the condition of the equipment. 
43 Equipment operators are required, by the inspection checklist, to consult the logbook as the first 
44 activity in the inspection procedure. This logbook is maintained in the operating record. CH 
45 transuranic (TRU) mixed waste equipment that is controlled by a logbook includes the waste 
46 handling forklifts, all waste handling cranes, the adjustable center of gravity lift fixture, the CH 
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TAU underground transporter, the facility transfer vehicle, the trailer jockey, and the push-pull 
2 attachment. RH TAU mixed waste equipment that is controlled by a logbook includes the 
3 140/25-ton RH Bay overhead bridge crane, cask transfer cars, 25-ton cask unloading room 
4 crane, transfer cell shuttle car, RH Bay cask lifting yoke, facility grapple, 6.2- ton overhead hoist, 
s facility cask rotating device, hot cell overhead powered manipulator, 15-ton hot cell crane, 
6 facility cask transfer car, 41-ton forklift, facility cask, and emplacement equipment. Inspections 
7 of the Cask Unloading Room, Hot Cell, Transfer Cell, Facility Cask Loading Room, RH Bay and 
8 radiation monitoring equipment will be recorded on data sheets. In addition to the inspections 
9 listed in Tables E-1 and E-1a, many pieces of equipment are subject to regular preventive 

10 maintenance. This includes more in-depth inspections of mechanical systems, load testing of 
11 lifting systems, calibration of measurement equipment and other actions as recommended by 
12 the equipment manufacturer or as required by DOE Orders. These preventive maintenance 
13 activities along with the inspections in Tables E-1 and E-1a make mechanical failure of waste 
14 handling equipment unlikely. The WIPP Safety Analysis Report (DOE, 1999) and the WIPP 
15 Remote-Handled Waste Preliminary Safety Analysis Report (RH PSAR) (DOE, 2000) contain 
16 the results of a systematic analysis of waste handling equipment and the hazards associated 
17 with potential mechanical failures. Equipment subject to failures that cannot practically be 
18 mitigated is retained for analysis and is the basis for contingency planning. The inspection 
19 procedures maintained in the Operating Record for operational and preventive maintenance are 
20 implemented to assure the equipment is maintained. An example equipment inspection 
21 checklist and a typical logbook form are shown as Figures E-1 and E-2. Actual checklists or 
22 forms are maintained within the Operating Record. 

23 =E~-1~a~--~G~e~n~e~ra~l~ln~s~p~e~c~tio~n~R~e~o~u~ir~em~e~n=ts 

24 Tables E-1, E-1 a, and E-2 of this Permit Attachment list the major categories of monitoring 
25 equipment, safety and emergency systems, security devices, and operating and structural 
26 equipment that are important to the prevention or detection of, or the response to, 
27 environmental or human health hazards caused by hazardous waste. These systems may 
28 include numerous subsystems. These systems are inspected according to the frequency listed 
29 in Tables E-1 and E-1 a, a copy of which is maintained at the WIPP facility. The frequency of 
30 inspections is based on the nature of the equipment or the hazard and regulatory requirements. 
31 When in use, daily inspections are made of areas subject to spills, such as TAU mixed waste 
32 loading and unloading areas in the WHB Unit, looking for deterioration in structures, mechanical 
33 items, floor coatings, equipment, malfunctions, etc., in accordance with 20.4.1.500 NMAC 
34 (incorporating 40 CFR §264.15(b)(4)). 

35 As required in 20.4.1.500 NMAC (incorporating 40 CFR §264.33), the WIPP facility inspection 
36 procedures for communication and alarm systems, fire-protection equipment, and spill control 
37 and decontamination equipment include provisions for testing and maintenance to ensure that 
38 the equipment will be operable in an emergency. 

39 E-1a(1) Types of Problems 

40 The inspections for the systems, equipment, structures, etc. , listed in Tables E-1 and E-1 a, 
41 include the types of problems (e.g., malfunctions, visible cracks in coatings or welds, and 
42 deterioration) to be looked for during the inspection of each item or system, if applicable, and 
43 are in compliance with 20.4.1 .500 NMAC (incorporating 40 CFR §264.15(b)(3)). 
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E-1a(2) Frequency of Inspections 

2 Tables E-1 , E-1 a, and E-2 of this Permit Attachment list the inspection frequencies and 
3 monitoring schedule for equipment and systems subject to the 20.4.1 NMAC hazardous waste 
4 management requirements . The frequency is based on the rate of possible deterioration of the 
5 equipment and the probability of an environmental or human health incident if the deterioration 
6 or malfunction, or any operator error, goes undetected between inspections. Areas subject to 
7 spills, such as loading and unloading areas, are inspected daily when in use, consistent with the 
8 requirements of 20.4.1 .500 NMAC (incorporating 40 CFR §264.15(b)(4)) . 

9 When RH TRU mixed waste is present in the RH Complex, inspections are conducted visually 
10 and/or using closed-circuit video cameras in order to manage worker dose and to minimize 
11 occupational radiation exposures to as low as reasonably achievable (ALARA). More extensive 
12 inspections of these areas are performed at least annually during routine maintenance periods 
13 and when RH TRU mixed waste is not present. 

14 E-1 a(3) Monitoring Systems 

15 There are two monitoring systems used at the WIPP to provide assurance that facility systems 
1s are operating correctly, that areas can be used safely, and that there have been no releases of 
17 hazardous waste constituents. These systems are shown in Table E-2 and include the 
18 geomechanical monitoring system and the central monitoring system (CMS). The 

geomechanical monitoring system is used to assess the condition of mined excavations to 
assure no unsafe conditions are allowed to develop. The CMS continuously assesses the status 
of the fixed radiation monitoring equipment, electrical power, fire alarm systems, ventilation 
system, and other facil ity systems including water tank levels. In addition, the CMS collects data 

23 from the meteorological monitoring system. 

24 :E_-1~b~--~S~p~ec~i~fic~P~ro~c~e~s~s~ln~s~p~e~c~ti~o~n~R~e~q~u~ir~e~m~e~n~ts 

25 20.4.1.500 NMAC (incorporating 40 CFR §264.15(b)(4)), requires inspections of specific 
26 portions of a facility, rather than the general facility. These include container storage areas and 
27 miscellaneous units. Both are addressed below. 

28 E-1 b(1 l Container Inspection 

29 Containers are used to manage TRU mixed waste at the WIPP facility. These containers are 
30 described in Permit Part 3. Off-site CI-t TRU miMeel waste that will be managed and stored as 
3 1 CH TAU mixed waste will arrive in 55-gallon drums arranged as seven (7)-packs, in Ten Drum 
32 Overpacks (TOOP), in 85-gallon drums arranged as four (4) packs, in 100-gallon drums 
33 arranged as three (3) packs, in standard waste boxes (SWB). 9f-in standard large box 2s 
34 (SLB2s) or shielded containers as (3)-packs. The waste containers will be visually inspected to 
35 ensure that the waste containers are in good condition and that there are no signs that a release 
36 has occurred. This visual inspection shall not include the center drums of 7-packs and waste 
37 containers positioned such that visual observation is precluded due to the arrangement of waste 
38 assemblies on the facility pallets . If CH TRU mixed waste handling operations should stop for 
39 any reason with containers located on the TRUPACT-11 Unloading Dock (TRUDOCK storage 
40 area of the WHB Unit) or in room 108 while still in the Contact-Handled Packages, primary 
41 waste container inspections could not be accomplished until the containers of waste are 
42 removed from the shipping containers. 
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1 As described in Permit Attachment A 1, Section A 1-1 d(3) , off-site waste that will be managed 
2 and stored as RH TRU mixed waste will arrive in containers inside Nuclear Regulatory 
3 Commission (NRC)-certified casks designed to provide shielding and facilitate safe handling. 
4 Canisters, will be loaded singly into an RH-TRU 72-B cask. Drums will be loaded into a CNS 10-
5 160B cask. The cask will be visually inspected upon arrival. Because RH TRU mixed waste is 
6 stored in the Parking Area Unit in sealed casks, there are no additional requirements for 
7 engineered secondary containment systems. Following removal of the canisters and drums, the 
8 interior of the cask will be inspected and surveyed for evidence of contamination that may have 
9 occurred during transport. 

10 Off-site waste that will be managed and stored as RH TAU mixed waste is l=laAdlod managed 
11 and stored in the RH Complex of the WHB. The RH Complex includes the following: RH Bay, 
12 the Cask Unloading Room, the Hot Cell , the Transfer Cell, and the Facility Cask Loading Room. 
13 As RH TAU mixed waste is held in canisters within a canister rack the physical inspection of the 
14 drum or canister is not possible. Inspections of RH TAU mixed waste in these areas occurs 
15 remotely via closed-circuit cameras a minimum of once weekly when stored waste is present. 
16 Because RH TAU mixed waste is in sealed casks, there are no additional requirements for 
17 engineered secondary containment systems. However, the floors in the RH Complex (including 
18 the RH Bay, Facility Cask Loading Room and Cask Unloading Room) are coated concrete and 
19 during normal operations (i.e., when waste is present), the floor of the RH Complex is inspected 
20 visually or by using close-circuit cameras on a weekly basis to verify that it is in good condition 
21 and free of visible cracks and gaps. 

22 Inspections of RH TAU mixed waste containers stored in the Hot Cell and Transfer Cell are 
23 conducted using remotely operated cameras. RH TAU mixed waste in the Hot Cell is stored in 
24 either drums or canisters. The containers in the Hot Cell are inspected to ensure that they are in 
25 acceptable condition. RH TAU mixed waste in the Transfer Cell is stored in the RH-TRU 72-B 
26 cask or shielded insert; therefore, inspections in this area focus on the integrity of the cask or 
27 shielded insert. RH TRU mixed waste in the Facility Cask Loading Room is stored in the facility 
28 cask; therefore, inspections in this area focus on the integrity of the facility cask. 

29 Inspections will be conducted in the Parking Area Unit at a frequency not less than once weekly 
3o when waste is present. These inspections are applicable to loaded Contact- Handled and 
31 Remote-Handled Packages. The perimeter fence located at the lateral limit of the Parking Area 
32 Unit, coupled with personnel access restrictions into the WHB Unit, will provide the needed 
33 security. The perimeter fence and the southern border of the WHB shall mark the lateral limit of 
34 the Parking Area Unit. Radiologically controlled areas can be established temporarily with 
35 barricades. More permanent structures can be installed. The western boundary can be 
36 established with temporary barricades since this area is within the perimeter fence. Access to 
37 radiologically controlled areas will only be permitted to personnel who have completed General 
38 Employee Radiological Training (GERT), a program defined by the Permittees, or escorted by 
39 personnel who have completed GERT. This program ensures that personnel have adequate 
40 knowledge to understand radiological posting they may encounter at the WIPP site. The fence 
41 of the Radiologically Controlled Area, south from the WHB airlocks, was moved to provide more 
42 maneuvering space for the trucks delivering waste. Since TAU mixed waste to be stored in the 
43 Parking Area Unit will be in sealed Contact-Handled or Remote-Handled Packages, there will be 
44 no additional requirements for engineered secondary containment systems. Inspections of the 
45 Contact-Handled and Remote-Handled Packages stored in the Parking Area Unit shall be 
46 conducted at a frequency no less than once weekly and will focus on the inventory and integrity 
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1 of the shipping containers and the spacing between trailers carrying the Contact-Handled or 
2 Remote-Handled Packages. This spacing will be maintained at a minimum of four feet. 

3 Container inspections will be included as part of the surface TAU mixed waste handling areas 
4 (i.e. Parking Area Unit and WHB Unit) inspections described in Tables E-1 and E-1a. These 
5 inspections will also include the Derived Waste Storage Areas of the WHB Unit. The Derived 
6 Waste Storage Areas will consist of containers of 55 or 85-gallon drums or SWBs for CH TAU 
7 mixed waste and 55-gallon drums for RH TAU mixed waste. A Satellite accumulation area 
8 (SAA) may be required in an area adjacent to the TAU DOCKs for CH TAU mixed waste. A SAA 
g may also be requ ired in the RH Bay and Hot Cell for RH TAU mixed waste. These SAAs will be 

10 set up on an as needed basis at or near the point of generation and the derived waste will be 
11 discarded into the active derived waste container. All SAAs will be inspected in accordance with 
12 20.4.1.300 NMAC (incorporating 40 CFR §262.34) . 

13 E-1 b(2) Miscellaneous Unit Inspection 

14 20.4.1.500 NMAC (incorporating 40 CFR §264.602), requires that inspections required in 
1s 20.4.1.500 NMAC (incorporating 40 CFR §264.15 and §264.33), as well as any additional 
16 requirements needed to protect human health and the environment, be met. The requirements 
17 of 20.4.1.500 NMAC (incorporating 40 CFR §264.15 and §264.33) are discussed in Section E-1 
18 of this Permit Attachment, along with how the WIPP facility complies with those requirements for 
19 standard types of inspections. Inspection frequencies for geomechanical monitoring equipment 

are provided in Table E-1 . The monitoring schedule for geomechanical instrumentation is given 
in Table E-2. 

References 
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_Q_ Repairs Required 

lcheck or colnJ)Iate appro rlatelnfonnatlonl 

ITEM INSPECTED Condition Comments/Corrective Action 

Mechanical Checks: (examples) 

Oil level 

Radiator fluid level 

Automatic transmission fluid level 

Operate all valves/check oauaes 

Emeroencv brake 

Fuel level (> '/. full) 

Oil pressure (at warm idle) 

Tire Pressure 

Sirens hom & back-uf)alarm 

Deterioration Checks: (examples) 

Fan belts 

Battery (terminals cables) 

Run oenerator 5 min. 

Hose nozzles & valves 

Lealcs/Spil/s Checks: (examples) 

Leaks around pump 

Foam tank level 

Required Equipment: (examples) 

Inspect SCBAs (> 4050 psi) 

Hand tools & equipment 

Trauma Kit 

Inspected by: 

Print Name Signature Time/Date 
Inspected by: 

Print Name Signature Time/Date 
Reviewed by: 

Print Name Signature Time/Date 
Comments: 

NOTE: AJI items Ulat are mandatory for every inspection form are shown in bold. 

Figure E-1 
Typical Inspection Checklist 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
JaAtJarv 31 November 1, 2012 

HOUR METER READING 

DEFICIENCIES NOTED: 

PRE OPS COMPLETED PER 

EQUIPMENT NO 

{Procedure Number} SAT --
CORRECTIVE ACTIONS TAKEN: 

OPERATOR DATE TIME 
SIGNATURE 

PROBLEMS NOTED --

SUPERVISOR 
SIGNA TUREIDATE 

NOTE: All items that are mandatory for evert inspection form are shown in bold. 

Figure E-2 
Typical Logbook Entry 
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System/Equipment Name 

Air Intake Shaft Hoist 

Ambulances (Surface and 
Underground) and related 
emergency supplies and 
equipment 

Adjustable Center of Gravity 
Lift Fixture 

Backup Power Supply Diesel 
Generators 

Facility Inspections (Water 
Diversion Berms) 

Central Monitoring Systems 
(CMS) 

Contact-Handled (CH) TAU 
Underground Transporter 

Conveyance Loading Car 

Facility Transfer Vehicle 

Table E-1 
Inspection Schedule/Procedures 

Inspection a 
Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Underground Preoperational c See 
Operations Lists 1 b and c 

Emergency Weekly 
Services See List 11 

Waste Handling Preoperational 

See List 8 

Facility Monthly 
Operations See List 3 

Facility Annually 
Engineering See List 4 

Facili ty Continuous 
Operations See List 3 

Waste Handling Preoperational 

See List 8 

Waste Handling Preoperational 

See list 8 

Waste Handling Preoperational 

See List 8 

PERMIT ATTACHMENT E 
Page E-1 3 of 26 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

Jalwa~Noyember 1, 2012 

Procedure Number and 
Inspection Criteria 

WP 04-H01004 

Inspecting tor Deteriorationb, 
Safety Equipment, Communication 
Systems, and Mechanical 
Operability"' in accordance with 
Mine Safety and Health 
Administration (MSHA) 
requirements 

12-FP0030 

Inspecting for Mechanical 
Operabilitym, Deteriorationb, and 
Required Equipment" 

WP 05-WH1410 

Inspecting for Mechanica l 
Operabilitym and Deteriorationb 

WP 04-ED1301 

Inspecting for Mechanical 
Operabilitym and Leaks/Spills by 
starting and operating both 
generators. Results of this 
inspection are logged in 
accordance with WP 04-AD3008. 

WP 10-WC3008 

Inspecting for Damage, 
Impediments to water flow, and 
Deteriorationb 

Automatic Self-Checking 

WP 05-WH1603 

Inspecting for Mechanical 
Operabitity"', Deterioralionb, and 
area around transporter clear of 
obstacles 

WP 05-WH1406 

Inspecting for Mechanical 
Operabmty"', Deteriorationb, path 
clear of obstacles, and guards in 
the proper place 

WP 05-WH1204 

Inspecting for Mechanica l 
Operabi li tym, Deteriorationb, path 
clear of obstacles, and guards in 
the proper place 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
JamJI:li)'·~~.:JNovember 1, 201 2 

System/Equipment Name 

Exhaust Shaft 

Eye Wash and Shower 
Equipment 

Fire Detection and Alarm 
System 

Fire Extinguishersi 

Fire Hoses 

Fire Hydrants 

Fire Pumps 

Fire Sprinkler Systems 

Fire and Emergency 
Response Trucks (Seagrave 
Fire Apparatus, Emergency 
One Apparatus, and 
Underground Rescue Truck) 

Forklifts Used lor Waste 
Handling (Electric and Diesel 
forklifts, Push-PuU 
Attachment) 

Inspection a 
Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Underground Quarterly 
Operations See List 1a 

Equipment Weekly 
Custodian See List 5 

Semi-annually 

See List2a 

Emergency Semiannually 
Services See List11 

Emergency Monthly 
Services See List11 

Emergency Annually (minimum) 
Services See List11 

Emergency Semi-annual/ annually 
Services See List 11 

Emergency Weekly/annually 
Services See List11 

Emergency Monthly/ quarterly 
Services See List 11 

Emergency Weekly 
Services See List11 

Waste Handling Preoperational 

See List 8 

PERMIT ATTACHMENT E 
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Procedure Number and 
Inspection Criteria 

PM041099 

Inspecting for Deteriorationb and 
Leaks/Spills 

WP 12-IS1832 

Inspecting for Deteriorationb 

WP 12·1S1832 

Inspecting for Deteriorationb and 
Fluid Levels-Replace as Required 

12-FP0027 

Inspecting for Deteriorationb, 
Operability of indicator lights and, 
underground fuel station dry 
chemical suppression system. 
Inspection is per NFPA 17 

12-FP0036 

Inspecting for Deteriorationb, 
Leaks/Spills, Expiration, seals, 
fullness, and pressure 

12-FP00311nspecting for 
Deteriorationb and Leaks/Spills 

12-FP0034 

Inspecting for Deteriorationb and 
Leaks/Spills 

WP 12-FP0026 

Inspecting for Deteriorationb, 
Leaks/Spills, valves, and panel 
lights 

WP 12-FP0025 

Inspecting for Oeteriorationb, 
Leaks/Spills, static pressures, and 
removable strainers 

12-FP0033 

Inspecting for Mechanical 
Operabifity"', Deterioration b, 
Leaks/Spills, and Required 
Equipment" 

WP 05-WH1201 , WP 05-WH1207, 
WP 05-WH1401 , WP 05-WH1402, 
WP 05-WH1403, and WP 05-
WH1412 

Inspecting for Mechanical 
Operabilitym, Deteriorationb, and 
On board fire suppression system 
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System/Equipment Name 

Hazardous Material 
Response Equipment 

Miners First Aid Station 

Mine Pager Phones 
(between surface and 
underground) 

MSHA Air Quality Monitor 

Perimeter Fence, Gates, 
Signs 

Personal Protective 
Equipment (not otherwise 
contained in emergency 
vehicles or issued to 
individuals): 
-Self-Contained Breathing 
Apparatus 

Public Address (and 
Intercom System) 

Radio Equipment 

Rescue Truck (Surface and 
Underground) 

Salt Handling Shaft Hoist 

Inspection a 
Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Emergency Weekly 
Services See List 11 

Emergency Quarterly 
Services See List 11 

Facility Monthly 
Operations See List 3 

Maintenance/ Daily' 
Underground See Lists 1 and 10 
Operations 

Security Daily 

See List 6 

Emergency Weekly 
Services See List 11 

Facility Monthly 
Operations See List 3 

Facility Daily' 
Operations See Ust3 

Emergency Weekly 
Services See List 11 

Underground Preoperational 
Operations See list 1b and c 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 

Jafltla~Nqyember 1, 2012 

Procedure Number and 
Inspection Criteria 

12-FP00331nspecting for 
Mechanical Operability'", 
Deteriorationb, and Required 
Equipment" 

12-FP00351nspecting for Required 
Equipment" 

WP 04-PC3017 

Testing of PA and Underground 
Alarms and Mine Page Phones at 
essential locations 

WP 12-IH1828 

Inspecting for Air Quality 
Monitoring Equipment Functional 
Check 

PF0-010 

Inspecting for Deteriorationb and 
Posted Warnings 

12-FP00291nspecting for 
Deteriorationb and Pressure 

WP 04-PC3017 

Testing of PA and Underground 
Alarms and Mine Page Phones at 
essential locations Systems 
operated in test mode 

Radios are operated daily and are 
repaired upon failure 

12-FP0030 and 12-FP0033 

Inspecting for Mechanical 
Operabifitym, Deteriorationb, 
leaks/Spills, and Required 
Equipment" 

WP 04-H01002 

Inspecting for Deteriorationb, 
Safety Equipment, Communication 
Systems, and Mechanical 
Operability'" in accordance with 
MSHA requirements 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
Jafi~November 1, 2012 

System/Equipment Name 

Self-Rescuers 

Surface TAU Mixed Waste 
Handling Area k 

TAU Mixed Waste 
Decontamination Equipment 

Underground Openings-
Roof Bolts and Travelways 

Underground-

Geomechanical 
Instrumentation System 
(GIS) 

Underground TAU Mixed 
Waste Disposal Area 

Uninterruptible Power 
Supply (Central UPS) 

TDOP Upender 

Vehicle Siren 

Ventilation Exhaust 

Inspection a 
Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Underground Quarterly 
Operations See List1c 

Waste Handling Preoperational or 
Weekly 0 

See List 8 

Waste Handling Annually 

See List 8 

Underground Weekly 
Operations See List 1a 

Geotechnical Monthly 
Engineering See List 9 

Waste Handling Preoperational 

See ListS 

Facility Daily 
Operations See List 3 

Waste Handling Preoperational 

See Lists 

Emergency Weekly 
Services See List 11 

Maintenance Quarterly 
Operations See List 10 
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Procedure Number and 
Inspection Criteria 

WP 04-AU1026 

Inspecting for Deteriorationb and 
Functionality in accordance with 
MSHA requirements 

WP 05-WH1101 

Inspecting for Deteriorationb, 
Leaks/Spills, Required Aisle 
Space, Posted Warnings, 
Communication Systems, 
Container Condition, and Floor 
coating integrity 

WP 05-WH1101 

Inspecting for Required 
Equipment" 

WP 04-AU1007 

Inspecting for Deteriorationb 

WP 07-EU1301 

Inspecting for Deteriorationb 

WP 05-WH1810 

Inspecting for Deteriorationb, 
Leaks/Spills, mine pager phones, 
equipment. unobstructed access, 
signs, debris, and ventilation 

WP 04-ED1542 

Inspecting for Mechanical 
Operability"' and Deteriorationb 
with no malfunction alarms. 
Results of this inspection are 
logged in accordance with WP 04-
AD3008. 

WP 05-WH1010 

Inspecting for Mechanical 
Operability"' and Deteriorationb 

Functional Test included with 
inspection of the Ambulances, Fire 
Tmcks, and Rescue Trucks 

IC041098 

Check for Deteriorationb and 
Calibration of Mine Ventilation 
Rate Monitoring Equipment 
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System/Equipment Name 

Waste Handling Cranes 

Waste Hoist 

Water Tank Level 

Push-Pull Attachment 

Trailer Jockey 

Explosion-Isolation Walls 

Bulkhead in Filled Panels 

Bolting Robot 

Yard Transfer Vehicle 

Payload Transfer Station 

Monorail Hoist 

Inspection a 
Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Waste Handling Preoperational 

See List 8 

Underground Preoperational 
Operations See List 1 band c 

Facility Daily 
Operations See List 3 

Waste Handling Preoperational 

See List 8 

Waste Handling Preoperational 

See ListS 

Underground Quarterly 
Operations See List 1 

Underground Monthly 
Operations See List 1 

Waste Handling Preoperational 

See List 8 

Waste Handling Preoperational 

See Lists 

Waste Handling Preoperational 

See List 8 

Waste Handling Preoperational 

SeeUst8 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 

JaA~o~af)' <!1November 1, 2012 

Procedure Number and 
Inspection Criteria 

WP 05-WH1407 

Inspecting for Mechanical 
Operability"', Deteriorationb, and 
Leaks/Spills 

WP 04-H01003 

Inspecting for Deteriorationb, 
Safety Equipment, Communication 
Systems, and Mechanical 
Operabilitym, Leaks/Spills, in 
accordance with MSHA 
requirements 

SDD-WDOO 

Inspecting for Deteriorationb, and 
water levels. Results of this 
inspection are logged in 
accordance with WP 04-AD300S. 

WP 05-WH1401 

Inspecting for Damage and 
Deteriorationb 

WP 05-WH1405 

Inspecting for Mechanical 
Operabilitym and Deteriorationb 

Integrity and Oeteriorationb of 
Accessible Areas 

Integrity and Deteriorationb of 
Accessible Areas 

WP 05-WH1203 

Mechanical Operabilitym 

WP 05-WH1205 

Mechanical Operabilitym, 
Deteriorationb, Path clear of 
obstacles and Guards in proper 
place 

WP 05-WH1208 

Mechanical Operabilitym, 
Deteriorationb, and Guards in 
proper place 

WP 05-WH1202 

Mechanical Operability"', 
Oeteriorationb, and leaks/spills 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
Jaii\.Japt-3-1-November 1, 2012 

System/Equipment Name 

Bolting Station 

Inspection a 
Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Waste Handling Preoperational 

See List 8 
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Procedure Number and 
Inspection Criteria 

WP 05-WH1203 

Mechanical Operability"', 
Deterioration b. and Guards in 
proper place 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 

JaAI:lary a1November 1, 2012 

Table E-1 (Continued) 
Inspection Schedule/Procedures Lists 

List 1: Underground Operations 

a. Mining Technician • 

Senior Mining Technician • 

Continuous Mining Specialist • 

Senior Mining Specialist · 

Mine OPS Supervisor • 

b. Waste Hoist Operator 

Waste Hoist ShaftTender 

List 5: General 

Equipment Custodian' 

List 6: Security 

Security Protective • 

Security Protective Supervisor • 

List 8: Waste Handling 

Manager, Waste Operations 

TRU-Waste Handler 
c. U/G Facility Operations' - Self Rescuers 

Shaft Technician • 
List 9: Geotechnical Engineering 

d. Operations Engineer 

Supervisor U/G Services' 

Senior Operations Engineer' 

List 2: Industrial Safety 

a. Safety Technician • 

Senior Safety Technician • 

Safety Specialist • 

Safety Engineer • 

Industrial Hygienist • 

b. Fire Protection Engineering • 

List 3: Facility Operations 

Facilities Technician • 

Senior Facilities Technician • 

Facility Operations Specialist • 

Central Monitoring Room Operator • 

Central Monitoring Room Specialist • 

Operations Engineer 

Senior Operations Engineer • 

Facility Shift Manager 

Operations Technical Coordinator • 

List 4: Facility Engineering 

Senior Engineer • 

Engineer Technician • 

Associate Engineer • 

Engineer • 

Senior Engineer • 

Principal Engineer' 

List 10: Maintenance Operations 

Maintenance Technician • 

Maintenance Specialist • 

Senior Maintenance Specialist • 

Contractor * 

List 11: Emergency Services 

Qualified Emergency Services Personnel 

Fire Protection Technician 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
Jafl~November 1, 2012 

m 

Table E-1 (Continued) 
Inspection Schedule/Procedures Notes 

Inspection may be accomplished as part of or in addition to regularly scheduled preventive maintenance 
inspections for each item or system. Certain structural systems of the WHB, Waste Hoist and Station A are also 
subject to im;pection following severe natural events including earthquakes, tornados, and severe storms. 
Structural systems include columns, beams, girders, anchor bolts and concrete walls. 

Deterioration includes: obvious visible cracks, erosion, salt build-up, damage, corrosion, loose or missing parts, 
malfunctions, and structural deterioration. 

"Preoperational" signifies that inspections are required prior to the first use during a calendar day. For calendar 
days in which the equipment is not in use, no inspections are required. For an area this includes: area is clean 
and free of obstructions (for emergency equipment); adequate aisle space; emergency and communications 
equipment is readily available, properly located and sign-posted, visible, and operational. For equipment, this 
includes: checking fluid levels, pressures, valve and switch positions, battery charge levels, pressures, general 
cleanliness, and that all functional components and emergency equipment is present and operational. 

These weekly inspections apply to container storage areas when containers of waste are present for a week or 
more. 

In addition, the water tank levels are maintained by the CMR and level readouts are available at any time. 

This organization is responsible for obtaining licenses for radios and frequency assignments. They do periodic 
checks of frequencies and handle repairs which are performed by a vendor. 

Radios are not routinely "inspected." They are operated daily and many are used in day-to-day operations. They 
are used until they fail, at which time they are replaced and repaired. Radios are used routinely by Emergency 
Services, Security, Environmental Monitoring, and Facility Operations. 

Fire extinguisher inspection is paperless. Information is recorded into a database using barcodes. The database 
is then printed out. 

Surface CH TRU mixed waste handling areas include the Parking Area Unit, the WHB unit, and unloading areas. 

No log forms are used for daily readings. However, readings that are out of tolerance are reported to the CMR 
and logged by CMR operator . Inspection includes daily functional checks of portable equipment. 

Mechanical Operability means that the equipment has been checked and is operating in accordance with site 
safety requirements {e.g. proper fluid levels and tire pressure; functioning lights, alarms, sirens, and 
power/battery units; and belts, cables, nuts/bolts, and gears in good condition), as appropriate. 

Required Equipment means that the equipment identified in Table F-6 is available and usable {i.e. not 
expired/depleted and works as designed). 

Positions are not considered RCRA positions (i.e., personnel do not manage TRU mixed waste) . 
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System/ 
Equipment 

Name 

Cask 
Transfer 
Car(s) 

RH Bay 
Overhead 
Bridge Crane 

Facility Cask 

RH Bay Cask 

Lifting Yoke 

Facility Cask 
Transfer Car 

Facility Cask 
Rotating 
Device 

Facility 
Grapple 

16.25-Ton 
Grapple Hoist 

Transfer Cell 
Shuttle Car 

Table E-1a 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

JaAlJary a1 November 1, 2012 

RH TRU Mixed Waste Inspection Schedule/Procedures 

Responsible 
Organization J 

Waste 
Operations 

Waste 
Operations 

Waste 
Operations 

Waste 
Operat ions 

Waste 
Operations 

Waste 
Operations 

Waste 
Operations 

>,vaste 
Operations 

Waste 
Operations 

Inspection" 
Frequency and Job Procedure 
Title of Person net Number 
Normally Making (Latest 

Inspection J Revision) Deterioration• 

Pre-evolution •·•·• WP05-WH1701 Yes 

See List 1 PM041187 
(Semi-Annual) 

Preoperational c,d,tl,l WP05-WH1741 Yes 

See List 1 PM041232 
(Quarterly) 

PM041117 
(Annual) 

Pre-evolution c,d,B,I WP05-WH1713 Yes 

See List 1 PM041201 
(Annual) 

PM041203 
(Annual) 

Preoperational e,d,e,t WP05-WH1741 Yes 

See List 1 PM041169 
(Annual) 

Pre-evolution e.d ... l WP05-WH1704 Yes 

See List 1 PM041186 
(Quarterly) 

PM041195 
(Annual) 

Pre-evolution c.d ••• l WP05-WH1713 Yes 

See List1 PM041175 
(Annual) 

PM041176 
(Annual) 

Pre-evolution .,...,, WP05-WH1721 Yes 

SeeUstf PM041172 
(Quarterly) 

PM041177 
(Annual) 

Pre-evolution c:.d.e.l WP05-WH1721 Yes 

See List 1 PM041173 
(Annual) 

Pre-evolution ""'"" WP05-WH1705 Yes 

See List 1 PM041184 
(Semi-Annual) 

PM041222 
(Annual) 
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Inspection Criteria 

Leaks/ 
spills Other 

NA Pre-evolution Checks and 
Operating Instructions. 

Mechanical Inspection for 
Wear and Lubrication 

Yes Pre-operational Checks 
and Operating 
Instructions. 

Mechanical Inspection for 
Wear and Lubrication 

NA Pre-evolution Checks and 
Operating Instructions. 

Mechanical Inspection for 
Wear and Lubrication. 

Electrical PM. 

NA Pre-operational Checks 
and Operating 
Instructions. 

Mechanical Inspection for 
Wear and Lubrication 

Yes Pre-evolution Checks and 
Operating Instructions. 

Mechanical Inspection for 
Wear and Lubrication 

Electrical Inspection 

Yes Pre-evolution Checks and 
Operating Instructions. 

Mechanical Inspection for 
Wear and Lubrication 

Electrical Inspection 

NA Pre-evolution Checks and 
Operating Instructions. 

Mechanical Inspection tor 
Wear. Non-Destructive 
Examination 

Yes Pre-evolution Checks and 
Operating Instructions. 

Mechanical Inspection for 
Wear and Lubrication 

Yes Pre-evolution Pre-
operational Checks and 
Operating Instructions. 

Mechanical Inspection for 
Wear and Lubrication. 

Electrical Inspection. 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
Jafi~November 1, 201 2 

Inspection • 
Frequency and Job 

System/ Title of Personnel 
Equipment Responsible Normally Making 

Name Organization J lnspection J 

Cask Waste Preoperational c,d,e,l,/1,1 

Unloading Operations See List 1 
Room 

Hot Cell Waste Preoperational c,u,o,t.u.h.r 

Operations See List 1 

Hot Cell Waste Preoperational c,d,O,I 

Overhead 
Powered 

Operations See List 1 

Manipulator 

Hot Cell Waste Preoperational c,a.e.r 

Bridge Crane Operations See List 1 

Transfer Cell Waste Preoperational c,d,O,I,Il) 

Operations See List 1 

Facility Cask Waste Preoperational '·"'..,..Ju 
Loading Operations See List 1 
Room 

Closed Waste Preoperational e.r 

Circuit 
Television 

Operations See List 1 

Camera 

Radiation Radiation Preoperational •·•·• 
Monitoring 
Equipment 

Control See List 2 

Ieask Waste Preoperational......, 
Unloading 
Room Crane 

Operations SeeUst1 

Procedure 
Number 
(Latest 

Revision) Deterioration• 

WP05-WH1744 Yes 

WP05-WH1 744 Yes 

WP05-WH1743 Yes 

PM041215 
(Annual) 

PM041216 
(Annual) 

IC411037 
(Annual) 

WP05-WH1742 Yes 

PM041217 
(Annual) 

PM041209 
(Annual) 

IC411 038 
(Annual) 

WP05-WH1 744 Yes 

WP05-WH1744 Yes 

WP05-WH1757 NA 

WP12-HP1245 Yes 

IC24001 0 

WP12-HP1307 

IC240007 

WP12-HP1314 
(Annual) 

WP05-WH1719 Yes 

PM041190 
(Quarterly) 

PM041191 
(Annual) 

PM041192 
(Annual) 

IC411035 
(Annual) 
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Inspection Criteria 

Leaks/ 
spills Other 

NA Floor integrity 

NA Floor integrity 

Yes Pre-operational Checks 
and Operating 
Instructions. 

Mechanical Inspection for 
Wear and Lubrication. 

Electrical Inspection. 

Load Cell Calibration 

Yes Pre-operational Checks 
and Operating 
Instructions. 

Mechanical Inspection for 
Wear and Lubrication. 

Electrical Inspection. 

Load Cell Calibration. 

NA Floor integrity 

NA Floor integrity 

NA Operability 

NA Operability Checks, 
Functional Checks, 
Instrument calibrations, 
Flow Calibration, 
Efficiency Checks. 

Yes Pre-operational Checks 
and Operating 
Instructions. 

Mechanical Inspection for 
Wear and Lubrication. 

Electrical Inspection. 

Load Cell Calibration. 
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System/ 
Equipment Responsible 

Name Organ ization J 

Horizontal Waste 
Emplacement Operations 
and Retrieval 
Equipment or 
functionally 
equivalent 
equipment 

41-Ton Waste 
Forklift Operations 

RH Bay Waste 
Operations 

Surface AH Waste 
TAU Mixed Operations 
Waste 
Handling 
Area 

Inspection • 
Frequency and Job Procedure 
Title of Personnel Number 
Normally Making (Latest 

Inspection J Revision) Deterioration" 

Pre-evolution c.d.e,l WP05-WH1700 Yes 

See List 1 PM052010 
(Semi-Annual)' 

PM052011 
(Annual) 

PM052013 

PM052012 

PM052014 
(Annual) 

Preoperational e,a.e.• WP05-WH1602 Yes 

See List 1 PM074061 

PM052003 
(Hours of Use) 

PM074027 
(Quarterly) 

PM074029 & 
PM074051 
(Annual) 

Preoperational c.a.a,h.• WP05-WH1744 Yes 

See List 1 

Preoperational ' WP- 05 Yes 

See List 1 WH1744 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 

JaRtJaFY a1November 1, 2012 

Inspection Criteria 

Leaks/ 
spills Other 

Yes Assembly and Operating 
Instructions. Electrical 
Inspection. Position 
Transducer Calibration. 
Tilt Sensor Calibration. 

Yes Pre-Operational Checks. 

PM pertormed every 100 
hours of operation, every 
500 hours of operation or 
every 5 Years. 

Quarterly Engine 
Emission Test. 

Annual Electrical 
Inspection. 

Annual NDE. 

NA Floor integrity 

Yes Posted Warning, 
Communications 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
J&A~Novembar 1, 2012 

Table E-1a (Continued) 
RH TRU Mixed Waste Inspection Schedule/Procedures Lists 

List 1: Waste Operations 

RH Waste Handling Engineer 

Qualified TAU-Waste Handler 

List 2: Radiological Control 

Radiological Control Technician 
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Table E-1a (Continued) 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

~November 1, 2012 

RH TRU Mixed Waste Inspection Schedule/Procedures Notes 

Inspection may be accomplished as part of or in addition to regularly scheduled preventive maintenance 
inspections for each item or system. Certain structural systems of the WHB are also subject to inspection 
following severe natural events including earthquakes, tornados, and severe storms. Structural systems include 
columns, beams, girders, anchor bolts, and concrete walls. 

Deterioration includes: visible cracks, erosion, salt build-up, damage, corrosion, loose or missing parts, 
malfunctions, and structural deterioration. 

"Pre-evolution" signifies that inspections are required prior to equipment use in the waste handling process. (An 
evolution is considered to be from the receipt of a cask into the RH Bay through canister emplacement in the 
underground.) For an area, preoperational inspection includes: area is clean and free of obstructions (for 
emergency equipment); adequate aisle space; emergency and communications equipment is readily available, 
properly located and sign-posted, visible, and operational. For equipment, this includes: checking fluid levels, 
pressures, valve and switch positions, battery charge levels, pressures, general cleanliness, and that functional 
components and emergency equipment are present and operational. When the equipment is not in use, no 
inspections are required. 

When equipment needs to be inspected while handling waste (i.e., during waste unloading or transfer 
operations) , general cleanliness and functional components will be inspected to detect any problem that may 
harm human health or the environment. The inspection will verify that emergency equipment is present. 

Inspection of RH TAU mixed waste equipment and areas in the RH Complex applies only after RH TAU mixed 
waste receipt begins. 

The inspection/maintenance activities associated with these pieces of equipment are performed when the RH 
Complex is empty of RH TAU mixed waste. If contamination is present, a radiation work permit may be needed. 

For the Hot Cell and Transfer Cell, if RH TAU mixed waste is present, camera inspections will be performed in 
lieu of physical inspection. 

The integrity of the floor coating will be inspected weekly if RH TAU mixed waste is present. 

"Preoperational" signifies that inspections are required prior to the first use in a calendar day. 

Responsible organizations refers to the organization that owns the equipment. Preventive Maintenance (PM) 
procedures are conducted by either mine maintenance or surface operations maintenance personnel and 
Instrument Calibration (IC) procedures are conducted by instrument and calibration maintenance personnel. 

Inspection will be performed after 250 evolutions (actual and training emplacements), it such usage occurs prior 
to the semi-annual inspection. 
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System/Equipment Name 

Geomechanical b 

Central Monitoring System 

Table E-2 
Monitoring Schedule 

Responsible Monitoring 
Organization Frequency 

Geotechnical Monthly 
Engineering 

Facility Operations System 
Dependent 

Purpose 

To evaluate the geotechnical 
performance of the underground 
facility and to detect ground 
conditions that could affect 
operational safety 

Monitor and provide status for the 
following facility parameters: 

Electrical Power Status d 

Fire Alarm System e 

Ventilation System Status 1 

Meteorological Data System 0 

Facility Systems (compressors 9, 

pumps h, water tank levels', waste 
hoists 1) 

Equipment is listed as Underground-Geomechanicallnstrumentation System (GIS) in Table E-1. 

Equipment listed as Backup Power Supply Diesel Generator in Table E-1. 

Equipment listed as Fire Detection and Alarm System in Table E-1 . 

Equipment listed as Ventilation Exhaust in Table E-1 . 

Not RCRA equipment. 

Equipment listed as Fire Pumps in Table E-1 . 

Equipment listed as Water Tank Level in Table E-1 . 

Equipment listed as Waste Hoist in Table E-1. 
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RADIOLOGICAL SURVEYS TO INDICATE POTENTIAL HAZARDOUS WASTE 
3 RELEASES 

4 G3-1 Purpose 

s Within the Resource Conservation and Recovery Act (RCRA) Permit for the Waste Isolation 
s Pilot Plant (WIPP), radiological monitoring is used to determine whether a potential release of 
7 hazardous constituents has occurred. This method is used in addition to the visual examinations 
a and container inspections mandated by the RCRA. 

9 G3-2 Definition 

10 This Permit Attachment describes procedures for performing radiological surveys to indicate the 
11 potential for hazardous waste releases from containers by virtue of detection of a radioactive 
12 constituent release. These procedures assume the potential co-release of hazardous and 
13 radioactive materials and applies to all releases except the release of volatile organic 
14 compounds (VOC) from transuranic (TRU) mixed waste containers. Radiological surveys are 
1s used to indicate the potential presence or absence of hazardous waste constituents based on 
1s the presence or absence of radioactivity. Radiological surveys do not provide any assessment 
11 with regard to concentration, since these surveys do not actually detect hazardous waste 

constituents. 

G3-3 Discussion 

20 Radiological surveys provide the WIPP facility with a very sensitive method of indicating the 
21 potential release of non-VOC hazardous waste constituents through the use of surface sampling 
22 (swipes) and radioactivity counting. This approach depends on the nature of the hazardous 
23 waste portion of the TRU mixed waste , the nature of the TRU mixed waste , and the 'nature of 
24 the spills. The sections below discuss each of these factors. 

25 G3-3a Nature of the Hazardous Waste Portion of TRU Mixed Waste 

26 Based on the waste codes listed in the Part A (Permit Attachment B) and discussed in the WIPP 
27 Waste Analysis Plan (Permit Attachment C), the hazardous waste constituents in WIPP TRU 
2a mixed waste consist mainly of EPA F-coded solvents and metals that exhibit the toxicity 
29 characteristic. The TRU mixed wastes that are to be shipped to the WIPP facility for disposal 
30 have been placed into waste categories based on their physical and chemical properties. Waste 
31 category information is summarized in Table G3-1 with emphasis on the process that generated 
32 the waste. The waste generating processes can be described in five general categories: 

33 1. Wastes (such as combustible waste) that result from cleaning and decontamination 
34 activities in which items such as towels and rags become contaminated simultaneously 
35 with hazardous constituents and radioactivity. In these cases, the hazardous 
36 constituent and the radioactive constituent are intimately mixed, both on the rag or 
37 towel used for cleaning and as residuals on the surface of the object being cleaned. 
38 These waste forms are not homogeneous in nature; however, they are generated in a 
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fashion that ensures that the hazardous and radioactive contaminants coexist 
2 throughout the waste matrix. 

3 2. Wastes generated when materials that contain metals that are believed to exhibit the 
4 toxicity characteristic become contaminated with radioactivity as the result of plutonium 
5 operations (leaded rubber, some glass, and metal waste are typical examples) . These 
6 materials may also become contaminated with solvents during decontamination or 
7 plutonium recovery activities. 

a 3. A class of processes where objects that are not metals are used in plutonium 
9 processes and become contaminated with radioactivity. They are subsequently 

10 cleaned with solvents to recover plutonium. Surfaces of these objects (such as 
11 grapHite, filters, and glass) are contaminated with both radioactive constituents and 
12 hazardous constituents. 

13 4. Waste generating processes involving foundry operations where impurities are 
14 removed from plutonium. These impurities may result in the deposition of toxicity 
15 characteristic metals on the surfaces of objects, such as firebrick, ceramic crucibles, 
16 pyrochemical salts, and graphite, which are contaminated with residual quantities of 
17 radioactivity. 

18 5. In all of the process waste categories in the second half of the attached table, the 
19 hazardous constituent and the radioactivity are physically mixed together as a result of 
20 the treatment process. In these wastes, the release of any portion of the waste matrix 
21 will involve both the hazardous waste and the radioactive waste components, because 
22 the treatment process generates a relatively homogeneous waste form. 

23 Some waste forms only contain radioactive contamination on the surface, because they are not 
24 the result of a treatment process or are not porous in form. These include glass, leaded rubber, 
25 metals, graphite, ceramics, firebricks, and plastics. In theory, a hazardous waste release could 
26 occur if the interiors of these materials became exposed and were involved in a release or spill. 
27 Such an occurrence is not likely during operations, because no activities are planned or 
28 anticipated that would result in the breaking of these materials to expose fresh surfaces. 

29 Based on the information in the attached table and the discussion above, hazardous constituent 
30 releases could potentially occur in only one of two forms: 1) VOC and 2) particulate resulting 
31 from the catastrophic failure of a container. Mechanisms that can initiate releases in these forms 
32 are discussed subsequently. Regardless of how the release occurs, the nature of the waste and 
33 the processes that generated it is such that the radioactive and hazardous components are 
34 intimately mixed. A release of one without the other is not likely, except for releases of VOCs 
35 from containers. 

36 G3-3b Nature of the TRU Mixed Waste 

37 TRU mixed waste is defined as transuranic waste which is also a hazardous waste. The 
36 processes responsible for the radioactivity in the waste are, for the most part, the same 
39 processes responsible for making it a hazardous waste. Therefore, the TRU mixed waste forms 
40 are described in terms of both classes of waste (radioactive and hazardous). The Permit 
41 TreatmeRt, Storage, and Disposal Facility Waste Acceptance Criteria (TSDF-WAC) in Permit 
42 Part 2 places limits on the waste that can be shipped to the WIPP facility based on the 
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characteristics of the waste form. According to the TSDF-WAC, certain waste forms with 
2 specific characteristics are not allowed at the WIPP facility. Waste with liquid in excess of the 
3 TSDF-WAC limits is one waste form that is not allowed. Other limitations include, but are not 
4 limited to, a prohibition on pyrophoric materials, corrosive materials, ignitable waste, and 
s compressed gases. Furthermore, TRU waste must contain 100 nanocuries or more of 
6 transuranic elements per gram of waste, which means that the radioactive component of the 
7 waste will always be present within the waste in significant concentrations. The TSDF-WAC 
8 limitations and restrictions are provided to ensure that any waste form received at the WIPP 
9 facility is stable and can be managed safely. 

10 One benefit of waste form restrictions, such as no liquid in excess of the TSDF-WAC limits, is 
11 that they limit the kinds of releases that could occur to those that would be readily detectable 
12 through visual inspection (i .e., large objects that fall out of ruptured containers) or through the 
13 use of radiation monitoring either locally or within the adjacent area to detect materials that have 
14 escaped from containers. 

1s G3-3c Nature of the Releases 

16 The WIPP facility will handle only sealed containers of waste and derived waste. The practice of 
17 handling sealed containers minimizes the opportunity for releases or spills. For the purposes of 
18 safety analysis (DOE 1997), it was assumed that releases and spills during operations occur by 
19 either of two mechanisms: 1) surface contamination and 2) accidents. 

Surface contamination is documented in the WIPP Safety Analysis Report (SAR) (DOE 1997) to 
be the only credible source of contamination external to the containers during normal 
operations. Surface contamination is assumed to be caused by waste management activities at 

23 the generator site that result in the contamination of the outside of a waste container. 
24 Contamination would most likely be particulates (dirt or dust) that would be deposited during 
25 generator-site handling/loading activities. This contamination may not be detected by visible 
26 inspections. Surface contamination is monitored upon arrival at the WIPP facility through the 
27 use of swipes and radiation monitoring equipment, as specified in WIPP Procedure WP 12-
28 HP1100, "Radiological Surveys" (DOE, 1995). WP 12-HP1100 is a technical procedure that 
29 provides specific methods and guidance for performing surface contamination and dose rate 
30 surveys of items, equipment, and areas, but does not cover the monitoring ·of personnel. 
31 Detection using radioactivity is very sensitive and allows for the detection of contamination that 
32 may not be visible on the surface of the container. This exceeds the capability required by the 
33 RCRA, which is generally limited to inspections that detect only visible evidence of spills or 
34 leaks. RCRA-required inspections are specified in Permit Part 3. 

35 Releases due to accidents are modeled in the WIPP SAR. Significant accidents within the waste 
36 handling process are assumed to result in the release of radioactive contaminants and VOCs. 
37 Radioactive releases are detectable using surface-sampling (swipe) techniques. 

38 G3-4 Application of Radiological Surveys 

39 Radiological surveys apply to many situations calling for sampling or monitoring to indicate the 
40 potential for nonvolatile releases. This includes initial sampling for surface radiological 
41 contamination upon receipt, sampling for contamination during waste handling activities, 
42 sampling for contamination during decommissioning, sampling for contamination during 
43 packaging for off-site shipment, and sampling to demonstrate the effectiveness of 
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decontamination activities that follow a release or spill and retrievaL Radiation monitoring and 
sampling are mandated by DOE Orders and provide an immediate indication of a release or 
spill, even when they are not visibly detectable. A release or spill involving hazardous 

4 constituents (except VOCs) will also likely involve a release or spill of radioactivity, based on the 
5 processes that generated the waste and the physical form of the waste. These processes mixed 
6 the hazardous and radioactive components, as described in Table G3-1, to the extent that 
7 detection of the radioactive component can indicate the potential that the hazardous component 
a is also present. Radiological surveys to indicate the potential for hazardous waste releases will 
9 be performed as specified in the following sections. 

10 G3-4a TRU Mixed Waste Processing 

11 Tables G3-2 and G3-3 specify the various steps in the process of receiving and disposing 
12 containers of CH TRU mixed waste, including RH TRU mixed waste in shielded containers and 
13 RH TRU mixed waste, respectively, where radiological surveys will be performed by the 
14 Permittees. WIPP Procedure WP 12-HP1100 provides the detailed description of methods and 
15 equipment used when performing surface contamination surveys, dose rate surveys, and large 
16 area wipes. 

11 G3-4b TRU Mixed Waste Releases 

1a The RCRA Contingency Plan (Permit Attachment D) specifies actions required by the 
19 Permittees in the event of spills or leaking or punctured containers of CH and RH TRU mixed 
20 waste. Following completion of decontamination efforts, the Permittees will perform hazardous 
21 material sampling to confirm the removal of hazardous waste constituents. 

22 G3-4c Decontamination Activities at Closure 

23 The Closure Plan (Permit Attachment G, Section G-1e(2)) specifies decontamination activities 
24 required by the Permittees at closure. Following completion of decontamination efforts, the 
25 Permittees will perform hazardous material sampling to confirm removal of hazardous waste 
26 constituents. 

27 
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Waste Category 

Combustibles 

Graphite 

Filters 

Benelex® and 
Plexiglas® 

Firebrick and 
Ceramic Crucibles 

Leaded Rubber 

Metal 

Glass 

Inorganic 
Wastewater 
Treatment Sludge 

Table G3-1 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 1, 2012 

Summary of Waste Generation Processes and Waste Forms 

Hazardous 
Waste Codes 

F001 , F002, 
F003, 0008, 
0019 

F001 , F002 

F001 , F002, 
0008 

F001 , F002, 
FOOS, 0006, 
0007, 0008 

D008 

F001 , F002, 
0008 

F001, F002, 
0006, 0007, 
0008, 0009 

F001-F003, 
0006-0009, 
P015 

Description of Processes 

Cloth and paper wipes are used to 
clean parts and wash down 
gloveboxes. Wood and plastic parts 
are removed from gloveboxes after 
they are cleaned. Lead may occur as 
shielding tape or as minor 
noncombustible waste in this 
category. 

Graphite molds, which may contain 
impurities of metals, are scraped and 
cleaned with solvents to remove the 
recoverable plutonium. 

Filters are used to capture radioactive 
particulate in air streams associated 
with numerous plutonium operations 
and to filter particulate from aqueous 
streams. 

Materials are used in gloveboxes as 
neutron absorbers. The glovebox 
assembly often includes leaded 
glass. All surfaces may be wiped 
down with solvents to remove 
residual plutonium. 

Firebrick is used to line plutonium 
processing furnaces . Ceramic 
crucibles are used in plutonium 
analytical laboratories. Both may 
contain metals as surface 
contaminants . 

Leaded rubber includes lead oxide 
impregnated materials such as gloves 
and aprons. 

Metals range from large pieces 
removed from equipment and 
structures to nuts, bolts, wire, and 
small parts. Many times, metal parts 
will be cleaned with solvents to 
remove residual plutonium. 

Glass includes Raschig rings 
removed from processing tanks, 
leaded glass removed from 
gloveboxes, and miscellaneous 
laboratory glassware. 

Sludge is vacuum filtered and 
stabilized with cement or other 
appropriate sorbent prior to 
packaging. 
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Description of Waste Form 

Materials such as metals may 
retain traces of organics left on 
surfaces that were cleaned. Waste 
may remain on the cloth and 
paper that was used for cleaning 
or for wiping up spills. 

Surfaces may retain residual 
solvents. Lead may be used as 
shielding or may be an impurity in 
the graphite. 

Filter media may retain organic 
solvents that were present in the 
air or liquid streams. 

Surfaces may retain residual 
solvents from wiping operations. 
Leaded glass may also be 
present. 

Metals deposited during plutonium 
refining or analytical operations 
could remain as residuals on 
surfaces. Surfaces may retain 
residual solvents. 

The leaded rubber could 
potentially exhibit the toxicity 
characteristic. 

Solvents may exist on the 
surfaces of metal parts. The 
metals themselves potentially 
exhibit the toxicity characteristic. 

Solvents may exist as residuals on 
glass surfaces and in empty 
containers. The leader glass may 
exhibit the toxicity characteristic. 

Traces of solvents and heavy 
metals may be contained in the 
treated sludge which is in the form 
of a solid dry monolith, highly 
viscous gel-like material, or dry 
crumbly solid. 
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Waste Category Hazardous 
Waste Codes 

Organic Liquid and F001, F003 
Sludge 

Solidified Liquid F001 , F003, 
0006, 0008 

Inorganic Process F001 , F002, 
Solids and Soil F003, 0008 

Pyrochemical Salts 0007 

Cation and Anion 0008 
Exchange Resins 

Description of Processes 

Organic liquids such as oils, solvents, 
and lathe coolants are immobilized 
through the use of various 
solidification agents or sorbent 
materials. 

Liquids that are not compatible with 
the primary treatment processes and 
have to be batched. Typically these 
liquids are solidified with portland or 
magnesium cement. 

Solids that cannot be reprocessed or 
process residues from tanks, firebrick 
fines, ash, grit, salts, metal oxides, 
and filter sludge. Typically solidified 
with portland or gypsum-based 
cements. 

Molten salt is used to purify plutonium 
and americium. After the radioactive 
metals are removed, the salt is 
discarded. 

Plutonium is sorbed on resins and is 
eluted and precipitated. 
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Description of Waste Form 

Solvents and metals may be 
present within the matrix of the 
solids created through the 
immobilization process. 

Solvents and metals may be 
present within the matrix of the 
solids created through the 
immobilization process. 

Solvents and metals may be 
present within the matrix of the 
solids created through the 
immobilization process. 

Residual metals may exist in the 
salt depending on impurities in the 
feedstock. 

Feed solutions may contain traces 
of solvents or metals depending 
on the preceding process. 
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Radiological Surveys During CH TRU Mixed Waste Processing (TRUPACT-11/HalfPACT) 

Step in CH TRU Mixed Waste Processing Surface Dose Rate Large Area 
Contamination Survey Survey Wipes a 

Contact Handled Package Outer Containment 
Assembly (OCA) lid interior and top of Inner X X 
Containment Vessel (ICV) lid 

Contact Handled Package quick connect and vent X 
port 

As ICV lid is raised X 

ICV lid interior and top of payload X X 

Payload assembly, guide tubes, standard waste box X (SWB) connecting devices 

As payload assembly is raised, including bottom of X 
payload 

After placement of payload on facility pallet X X 

a Surface contamination surveys of Contact Handled Packages are performed in accordance with Procedure WP 12-
HP1100, which stipulates that all such work be performed under a Radiation Work Permit (RWP). The RWP will only 
stipulate large area wipes when necessary and not as a routine measure. 
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Table G3-2a 
Radiological Surveys During CH TRU Mixed Waste Processing (TRUPACT-111) 

Step in CH TRU Mixed Waste Processing Surface Dose Rate Large Area 
Contamination Survey Survey Wipes • 

Exterior of TRUPACT-111 on arrival at WIPP X X 

Interior of Overpack Cover and exterior of X X X 
Containment Lid 

TRUPACT-111 Vent Port Tool Assembly quick X 
connect 

Interior of Containment Lid and front of SLB2 X X X 

As SLB2 is removed from TRUPACT-111 X 

After placement of SLB2 on facility pallet X X 

• Surface contamination surveys of Contact Handled Packages are performed in accordance with Procedure WP 12-
HP1100, which stipulates that all such work be performed under an RWP. The RWP will only stipulate large area 
wipes when necessary and not as a routine measure. 
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Radiological Surveys During RH TRU Mixed Waste Processing 

Step in RH TRU Mixed Waste Processing Surface 
Contamination Survey 

Exterior of cask on arrival at WIPP 

During removal of impact limiters on RH-TRU 72-B cask 

During removal of outer lid closure from RH-TRU 72-B cask 

During removal of inner lid closure from RH-TRU 72-B cask 

During removal of upper impact limiter on the CNS 10-1608 cask 

After removal of upper impact limiter on the CNS 10-1608 cask 

After removal of the CNS 10-1608 cask from the lower impact 
limiter 

After transfer of the CNS 10-1608 cask lid into the Hot Cell 

During transfer of waste drum carriages into the Hot Cell 

During transfer of waste into the facility canister in the Hot Cell 

During transfer of the waste canister from the RH-TRU 72-B cask 
to the facility cask 

Interior of shipping cask inside the RH Bay after unloading of 
waste canister or drums 

Exterior of shield plug subsequent to final canister emplacement 

Interior of facility cask after completion of waste emplacement 
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X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Dose Rate Survey 

X 

X 

X 

X 

X 

X 

X 
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2 RADIOLOGICAL SURVEYS TO INDICATE POTENTIAL HAZARDOUS WASTE 
3 RELEASES 

4 G3-1 Puroose 

5 Within the Resource Conservation and Recovery Act (RCRA) Permit for the Waste Isolation 
6 Pilot Plant (WIPP), radiological monitoring is used to determine whether a potential release of 
7 hazardous constituents has occurred. This method is used in addition to the visual examinations 
8 and container inspections mandated by the RCRA. 

9 G3-2 Definition 

10 This Permit Attachment describes procedures for performing radiological surveys to indicate the 
11 potential for hazardous waste releases from containers by virtue of detection of a radioactive 
12 constituent release. These procedures assume the potential co-release of hazardous and 
13 radioactive materials and applies to all releases except the release of volatile organic 
14 compounds (VOC) from transuranic (TRU) mixed waste containers. Radiological surveys are 
15 used to indicate the potential presence or absence of hazardous waste constituents based on 
16 the presence or absence of radioactivity. Radiological surveys do not provide any assessment 
17 with regard to concentration, since these surveys do not actually detect hazardous waste 
18 constituents. 

19 G3-3 Discussion 

20 Radiological surveys provide the WIPP facility with a very sensitive method of indicating the 
21 potential release of non-VOC hazardous waste constituents through the use of surface sampling 
22 (swipes) and radioactivity counting. This approach depends on the nature of the hazardous 
23 waste portion of the TAU mixed waste , the nature of the TAU mixed waste, and the nature of 
24 the spills . The sections below discuss each of these factors . 

2s G3-3a Nature of the Hazardous Waste Portion of TAU Mixed Waste 

26 Based on the waste codes listed in the Part A (Permit Attachment B) and discussed in the WIPP 
27 Waste Analysis Plan (Permit Attachment C), the hazardous waste constituents in WtPP TAU 
28 mixed waste consist mainly of EPA F-coded solvents and metals that exhibit the toxicity 
29 characteristic. The TAU mixed wastes that are to be shipped to the WIPP facility for disposal 
30 have been placed into waste categories based on their physical and chemical properties. Waste 
31 category information is summarized in Table G3-1 with emphasis on the process that generated 
32 the waste . The waste generating processes can be described in five general categories: 

33 1. Wastes (such as combustible waste) that result from cleaning and decontamination 
34 activities in which items such as towels and rags become contaminated simultaneously 
35 with hazardous constituents and radioactivity. In these cases, the hazardous 
36 constituent and the radioactive constituent are intimately mixed, both on the rag or 
37 towel used for cleaning and as residuals on the surface of the object being cleaned. 
38 These waste forms are not homogeneous in nature; however, they are generated in a 
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fashion that ensures that the hazardous and radioactive contaminants coexist 
2 throughout the waste matrix. 

3 2. Wastes generated when materials that contain metals that are believed to exhibit the 
4 toxicity characteristic become contaminated with radioactivity as the result of plutonium 
5 operations (leaded rubber, some glass, and metal waste are typical examples). These 
6 materials may also become contaminated with solvents during decontamination or 
7 plutonium recovery activities. 

8 3. A class of processes where objects that are not metals are used in plutonium 
9 processes and become contaminated with radioactivity. They are subsequently 

10 cleaned with solvents to recover plutonium. Surfaces of these objects (such as 
11 graphite, filters, and glass) are contaminated with both radioactive constituents and 
12 hazardous constituents. 

13 4. Waste generating processes involving foundry operations where impurities are 
14 removed from plutonium. These impurities may result in the deposition of toxicity 
15 characteristic metals on the surfaces of objects, such as firebrick, ceramic crucibles, 
16 pyrochemical salts , and graphite, which are contaminated with residual quantities of 
17 radioactivity. 

18 5. In all of the process waste categories in the second half of the attached table, the 
19 hazardous constituent and the radioactivity are physically mixed together as a result of 

the treatment process. In these wastes, the release of any portion of the waste matrix 
will involve both the hazardous waste and the radioactive waste components, because 
the treatment process generates a relatively homogeneous waste form. 

23 Some waste forms only contain radioactive contamination on the surface, because they are not 
24 the result of a treatment process or are not porous in form. These include glass, leaded rubber, 
25 metals, graphite, ceramics, firebricks, and plastics. In theory, a hazardous waste release could 
26 occur if the interiors of these materials became exposed and were involved in a release or spill. 
27 Such an occurrence is not likely during operations, because no activities are planned or 
28 anticipated that would result in the breaking of these materials to expose fresh surfaces. 

29 Based on the information in the attached table and the discussion above, hazardous constituent 
30 releases could potentially occur in only one of two forms: 1) VOC and 2) particulate resulting 
31 from the catastrophic failure of a container. Mechanisms that can initiate releases in these forms 
32 are discussed subsequently. Regardless of how the release occurs, the nature of the waste and 
33 the processes that generated it is such that the radioactive and hazardous components are 
34 intimately mixed. A release of one without the other is not likely, except for releases of VOCs 
35 from containers. 

36 G3-3b Nature of the TAU Mixed Waste 

37 TAU mixed waste is defined as transuranic waste which is also a hazardous waste. The 
38 processes responsible for the radioactivity in the waste are, for the most part, the same 
39 processes responsible for making it a hazardous waste . Therefore, the TAU mixed waste forms 
40 are described in terms of both classes of waste (radioactive and hazardous). The Permit 
41 Treatment, Storage, and Disposal Facility Waste Acceptance Criteria (TSDF-WAC) in Permit 
42 Part 2 places limits on the waste that can be shipped to the WIPP facility based on the 
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1 characteristics of the waste form. According to the TSDF-WAC, certain waste forms with 
2 specific characteristics are not allowed at the WIPP facility. Waste with liquid in excess of the 
3 TSDF-WAC limits is one waste form that is not allowed. Other limitations include, but are not 
4 limited to , a prohibition on pyrophoric materials, corrosive materials, ignitable waste, and 
5 compressed gases. Furthermore, TRU waste must contain 100 nanocuries or more of 
6 transuranic elements per gram of waste , which means that the radioactive component of the 
7 waste will always be present within the waste in significant concentrations. The TSDF-WAC 
8 limitations and restrictions are provided to ensure that any waste form received at the WIPP 
g facility is stable and can be managed safely. 

10 One benefit of waste form restrictions , such as no liquid in excess of the TSDF-WAC limits, is 
11 that they limit the kinds of releases that could occur to those that would be readily detectable 
12 through visual inspection (i.e., large objects that fall out of ruptured containers) or through the 
13 use of radiation monitoring either locally or within the adjacent area to detect materials that have 
14 escaped from containers. 

15 G3-3c Nature of the Releases 

16 The WIPP facility will handle only sealed containers of waste and derived waste. The practice of 
17 handling sealed containers minimizes the opportunity for releases or spills. For the purposes of 
18 safety analysis (DOE 1997), it was assumed that releases and spills during operations occur by 
19 either of two mechanisms: 1) surface contamination and 2) accidents. 

20 Surface contamination is documented in the WIPP Safety Analysis Report (SAR) (DOE 1997) to 
21 be the only credible source of contamination external to the containers during normal 
22 operations. Surface contamination is assumed to be caused by waste management activities at 
23 the generator site that result in the contamination of the outside of a waste container. 
24 Contamination would most likely be particulates (dirt or dust) that would be deposited during 
25 generator-site handling/loading activities. This contamination may not be detected by visible 
26 inspections. Surface contamination is monitored upon arrival at the WIPP facility through the 
27 use of swipes and radiation monitoring equipment, as specified in WIPP Procedure WP 12-
28 HP11 00, "Radiological Surveys" (DOE, 1995). WP 12-HP1100 is a technical procedure that 
29 provides specific methods and guidance for performing surface contamination and dose rate 
30 surveys of items, equipment, and areas, but does not cover the monitoring of personnel. 
31 Detection using radioactivity is very sensitive and allows for the detection of contamination that 
32 may not be visible on the surface of the container. This exceeds the capability required by the 
33 RCRA, which is generally limited to inspections that detect only visible evidence of spills or 
34 leaks. RCRA-required inspections are specified in Permit Part 3. 

35 Releases due to accidents are modeled in the WIPP SAR. Significant accidents within the waste 
36 handling process are assumed to result in the release of radioactive contaminants and VOCs. 
37 Radioactive releases are detectable using surface-sampling (swipe) techniques. 

38 G3-4 Application of Radiological Surveys 

39 Radiological surveys apply to many situations calling for sampling or monitoring to indicate the 
40 potential for nonvolatile releases. This includes initial sampling for surface radiological 
41 contamination upon receipt, sampling for contamination during waste handling activities, 
42 sampling for contamination during decommissioning, sampling for contamination during 
43 packaging for off-site shipment, and sampling to demonstrate the effectiveness of 
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1 decontamination activities that follow a release or spill and retrieval. Radiation monitoring and 
2 sampling are mandated by DOE Orders and provide an immediate indication of a release or 
3 spill , even when they are not visibly detectable. A release or spill involving hazardous 
4 constituents (except VOCs) will also likely involve a release or spill of radioactivity, based on the 
5 processes that generated the waste and the physical form of the waste. These processes mixed 
6 the hazardous and radioactive components, as described in Table G3-1, to the extent that 
7 detection of the radioactive component can indicate the potential that the hazardous component 
8 is also present. Radiological surveys to indicate the potential for hazardous waste releases will 
g be performed as specified in the following sections. 

10 G3-4a TAU Mixed Waste Processing 

11 Tables G3-2 and G3-3 specify the various steps in the process of receiving and disposing 
12 containers of CH TAU mixed waste. including RH TAU mixed waste in shielded containers and 
13 RH TAU mixed waste, respectively, where radiological surveys will be performed by the 
14 Permittees. WIPP Procedure WP 12-HP11 00 provides the detailed description of methods and 
15 equipment used when performing surface contamination surveys, dose rate surveys, and large 
1s area wipes. 

17 G3-4b TAU Mixed Waste Releases 

18 The RCRA Contingency Plan (Permit Attachment D) specifies actions required by the 
19 Permittees in the event of spills or leaking or punctured containers of CHand RH TAU mixed 

waste . Following completion of decontamination efforts, the Permittees will perform hazardous 
material sampling to confirm the removal of hazardous waste constituents. 

22 G3-4c Decontamination Activities at Closure 

23 The Closure Plan (Permit Attachment G, Section G-1 e(2) ) specifies decontamination activities 
24 required by the Permittees at closure. Following completion of decontamination efforts, the 
25 Permittees will perform hazardous material sampling to confirm removal of hazardous waste 
26 constituents . 

27 

PERMIT ATTACHMENT G3 
Page G3-4 of 11 

02745 



2 

TABLES 

PERMIT ATTACHMENT G3 
Page G3-5 of 11 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

Al9ril16 , 2Q11November 1, 2012 

027l-16 



? 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 
AJ3Fil Hi , 2011November 1. 2012 

(This page intentionally blank} 

PERMIT ATTACHMENT G3 
Page G3-6 of 11 



1 

2 

Waste Category 

Combustibles 

Graphite 

Filters 

Benelex® and 
Plexiglas® 

Firebrick and 
Ceramic Crucibles 

Leaded Rubber 

Metal 

Glass 

Inorganic 
Wastewater 
Treatment Sludge 

Table G3-1 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

AJ;JniHi , 2911 November 1. 2012 

Summary of Waste Generation Processes and Waste Forms 

Hazardous 
Waste Codes 

F001 , F002, 
F003, D008, 
D019 

F001 , F002 

F001 , F002, 
0008 

F001, F002, 
FOOS, 0006, 
0007, 0008 

0008 

F001 , F002, 
0008 

F001 , F002, 
0006, 0007, 
0008,0009 

F001-F003, 
0006-0009, 
P015 

Description of Processes 

Cloth and paper wipes are used to 
clean parts and wash down 
gloveboxes. Wood and plastic parts 
are removed from gloveboxes after 
they are cleaned. Lead may occur as 
shielding tape or as minor 
noncombustible waste in this 
category. 

Graphite molds, which may contain 
impurities of metals, are scraped and 
cleaned with solvents to remove the 
recoverable plutonium. 

Filters are used to capture radioactive 
particulate in air streams associated 
with numerous plutonium operations 
and to filter particulate from aqueous 
streams. 

Materials are used in gloveboxes as 
neutron absorbers. The glovebox 
assembly often includes leaded 
glass. All surfaces may be wiped 
down with solvents to remove 
residual plutonium. 

Firebrick is used to line plutonium 
processing furnaces . Ceramic 
crucibles are used in plutonium 
analytical laboratories. Both may 
contain metals as surface 
contaminants. 

Leaded rubber includes lead oxide 
impregnated materials such as gloves 
and aprons. 

Metals range from large pieces 
removed from equipment and 
structures to nuts, bolts, wire, and 
small parts. Many times, metal parts 
will be cleaned with solvents to 
remove residual plutonium. 

Glass includes Raschig rings 
removed from processing tanks, 
leaded glass removed from 
gloveboxes, and miscellaneous 
laboratory glassware. 

Sludge is vacuum filtered and 
stabilized with cement or other 
appropriate sorbent prior to 
packaging. 
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Description of Waste Form 

Materials such as metals may 
retain traces of organics left on 
surfaces that were cleaned. Waste 
may remain on the cloth and 
paper that was used for cleaning 
or for wiping up spills . 

Surfaces may retain residual 
solvents. Lead may be used as 
shielding or may be an impurity in 
the graphite. 

Filter media may retain organic 
solvents that were present in the 
air or liquid streams. 

Surfaces may retain residual 
solvents from wiping operations. 
Leaded glass may also be 
present. 

Metals deposited during plutonium 
refining or analy1ical operations 
could remain as residuals on 
surfaces. Surfaces may retain 
residual solvents. 

The leaded rubber could 
potentially exhibit the toxicity 
characteristic. 

Solvents may exist on the 
surfaces of metal parts. The 
metals themselves potentially 
exhibit the toxicity characteristic. 

Solvents may exist as residuals on 
glass surfaces and in empty 
containers. The leader glass may 
exhibit the toxicity characteristic. 

Traces of solvents and heavy 
metals may be contained in the 
treated sludge which is in the form 
of a solid dry monolith, highly 
viscous gel-like material , or dry 
crumbly solid. 
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Waste Category Hazardous 
Waste Codes 

Organic Liquid and F001,F003 
Sludge 

Solidified Liquid F001, F003, 
D006, 0008 

Inorganic Process F001, F002, 
Solids and Soil F003, 0008 

Pyrochemical Salts 0007 

Cation and Anion 0008 
Exchange Resins 

Description of Processes 

Organic liquids such as oils, solvents, 
and lathe coolants are immobilized 
through the use of various 
solidification agents or sorbent 
materials. 

Liquids that are not compatible with 
the primary treatment processes and 
have to be batched. Typically these 
liquids are solidified with portland or 
magnesium cement. 

Solids that cannot be reprocessed or 
process residues from tanks, firebrick 
fines, ash, grit, salts, metal oxides, 
and filter sludge. Typically solidified 
with portland or gypsum-based 
cements. 

Molten salt is used to purify plutonium 
and americium. After the radioactive 
metals are removed, the salt is 
discarded. 

Plutonium is sorbed on resins and is 
eluted and precipitated. 
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Description of Waste Form 

Solvents and metals may be 
present within the matrix of the 
solids created through the 
immobilization process. 

Solvents and metals may be 
present within the matrix of the 
solids created through the 
immobilization process. 

Solvents and metals may be 
present within the matrix of the 
solids created through the 
immobilization process. 

Residual metals may exist in the 
salt depending on impurities in the 
feedstock. 

Feed solutions may contain traces 
of solvents or metals depending 
on the preceding process. 
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Radiological Surveys During CH TRU Mixed Waste Processing (TRUPACT-11/HalfPACT) 

Step in CH TRU Mixed Waste Processing Surface Dose Rate Large Area 
Contamination Survey Survey Wipes • 

Contact Handled Package Outer Containment 
Assembly (OCA) lid interior and top of Inner X X 
Containment Vessel (ICV) lid 

Contact Handled Package quick connect and vent X 
port 

As ICV lid is raised X 

ICV lid interior and top of payload X X 

Payload assembly, guide tubes, standard waste box 
X (SWB) connecting devices 

As payload assembly is raised, including bottom of X 
payload 

After placement of payload on facility pallet X X 

• Surface contamination surveys of Contact Handled Packages are performed in accordance with Procedure WP 12-
HP1100, which stipulates that all such work be performed under a Radiation Work Permit (RWP). The RWP will only 
stipulate large area wipes when necessary and not as a routine measure. 
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Table G3-2a 
Radiological Surveys During CH TAU Mixed Waste Processing (TRUPACT-111) 

Step in CH TAU Mixed Waste Processing Surface Dose Rate Large Area 
Contamination Survey Survey Wipes • 

Exterior of TRUPACT-111 on arrival at WIPP X X 

Interior of Overpack Cover and exterior of X X X Containment Lid 

TRUPACT-111 Vent Port Tool Assembly quick X 
connect 

Interior of Containment Lid and front of SLB2 X X X 

As SLB2 is removed from TRUPACT-111 X 

After placement of SLB2 on facility pallet X X 

" Surface contamination surveys of Contact Handled Packages are performed in accordance with Procedure WP 12-
HP1100, which stipulates that all such work be performed under an RWP. The RWP will only stipulate large area 
wipes when necessary and not as a routine measure. 
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Radiological Surveys During RH TRU Mixed Waste Processing 

Step in RH TAU Mixed Waste Processing Surface 
Contamination Survey 

Exterior of cask on arrival at WIPP 

During removal of impact limiters on AH-TAU 72-B cask 

During removal of outer lid closure from RH-TAU 72-B cask 

During removal of inner lid closure from AH-TAU 72-B cask 

During removal of upper impact limiter on the CNS 10-1608 cask 

After removal of upper impact limiter on the CNS 10-1608 cask 

After removal of the CNS 1 0-1608 cask from the lower impact 
limiter 

After transfer of the CNS 10-1608 cask lid into the Hot Cell 

During transfer of waste drum carriages into the Hot Cell 

During transfer of waste into the facility canister in the Hot Cell 

During transfer of the waste canister from the AH-TAU 72-B cask 
to the facility cask 

Interior of shipping cask inside the AH Bay after unloading of 
waste canister or drums 

Exterior of shield plug subsequent to final canister emplacement 

Interior of facility cask after completion of waste emplacement 
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Dose Rate Survey 
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X 

X 
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X 

0::-?.752 



f.TT ACHMENT H1 

ACTIVE INSTITUTIONAL CONTROLS DURING POST -CLOSURE 

:02"753 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
November 1, 2012 

(This page intentfonally blank) 

02754 



ATTACHMENT H1 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 1, 201 2 

ACTIVE INSTITUTIONAL CONTROLS DURING POST-CLOSURE 
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2 ACT1VE INSTITUTIONAL CONTROLS DURING POST -CLOSURE 

3 Introduction 

4 Under the requirements of 20.4.1.500 NMAC (incorporating 40 CFR §264.11 8(b), the following 
5 activities identified as active institutional controls during post-closure are incorporated into the 
s Post-Closure Plan. 

The post-closure requirements of this permit include 20.4.1.500 NMAC, incorporating: 

8 • 40 CFR §264.117(a)( 1 }, which requires that 

9 

10 

11 

"Post-closure care for each hazardous waste management unit subject to the 
requirements of §264.117 through 264.1 20 must begin after completion of closure of 
the unit and continue for 30 years after that date ... " 

12 • 40 CFR §264.601, which requires that 

13 

14 

"A miscellaneous unit must be ... maintained and closed in a manner that will ensure 
protection of human health and the environment..." 

5 • and 40 CFR §264.603, which requires that 

6 "A miscellaneous unit that is a disposal unit must be maintained in a manner that 
17 complies with §264.601 during the post-closure care period. " 

18 The containment requirements for a disposal system for transuranic (TRU) radioactive wastes 
19 are defined in Title 40 CFR §191.13 (U.S. Environmental Protection Agency [EPA]1993). 40 
20 CFR § 191.14 is titled Assurance Requirements. With regard to the active institutional controls 
21 aspect of Assurance Requirements, 40 CFR §191 .14 states the following: 

22 "To provide the confidence needed for long-term compliance with the 
23 requirements of§ 191 .13, disposal of spent fuel or high-level or transuranic 
24 wastes shall be conducted in accordance with the following provisions .. . (a) 
25 Active institutional controls over disposal sites should be maintained for as long a 
26 period of time as is practicable after disposal; however, performance 
21 assessments that assess isolation of the wastes from the accessible environment 
2s shall not consider any contribution from active institutional controls for more than 
29 1 00 years after disposal. .. " 

30 40 CFR § 191 . 12 states the following: 

31 • Active institutional controls mean: 
32 1) controlling access to a disposal site by any means other than passive 
33 institutional controls, 
34 2) performing maintenance operations or remedial actions at a site, 
35 3) controlling or cleaning up releases from a site, or 
36 4) monitoring parameters related to disposal system performance." 
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Purpose: This Permit Attachment describes the design of a system that the Permittees will 
implement for compliance with the requirements of 20.4.1 .500 NMAC (incorporating 40 CFR 

3 §264.118(b )) and 40 CFR § 191 .14(a) to control access to the Waste Isolation PilotPiant (WIPP) 
4 disposal site and implement maintenance and remedial actions pertaining to the site access 
5 controls. In addition, this Permit Attachment addresses the scheduling process for control of 
6 inspection, maintenance, and periodic reporting related to long-term monitoring. Long-term 

monitoring addresses the monitoring of disposal system performance, as required by 40 CFR 
8 § 191 . 14(b ), and environmental monitoring, in accordance with this Permit and the Consultation 
9 and Cooperation Agreement between the U.S. Department of Energy (DOE) and the state of 

10 New Mexico. The scheduling process will also address evaluation of testing activities related to 
11 the permanent marker system design contained within the passive institutional controls (not 
12 required by this permit). 

13 Implementation of active institutional controls at the WIPP will commence when final facility 
14 closure is achieved, as specified in Permit Part 6 and Permit Attachment G. Implementation of 
15 active institutional controls marks the transit ion from the active life of the facility (which ends 
16 upon certification of closure) to the post-closure care period, as specified in 20.4.1.500 NMAC 
11 (incorporating 40 CFR §264 Subpart G). The Permittees will continue the imposition of active 
18 institutional controls under this Permit until NMED approves the post-closure certification 
19 specified in Permit Part 7 and Permit Attachment H. 

20 Decommissioning activities include decontamination and site restoration . The decontamination 
21 effort will be completed prior to sealing of the shafts to allow disposal of all derived waste 
22 (radioactive and/or mixed waste derived from TRU/TRU-mixed waste received at the WIPP) into 
23 the repository. The implementation of active institutional controls upon certification of facility 
24 closure will prevent human intrusion into the repository. The Permittees' restoration efforts will 
2s return the land disturbed by the WIPP activities to a stable ecological state that will assimilate 
26 with the surrounding undisturbed ecosystem. Necessary exceptions to returning the site to its 
21 full pre-WIPP condition include measurements associated with long-term monitoring. 

28 Scope: The active institutional control requirements include a means of controlling access to 
29 the site of the repository's surface footprint (the repository area projected to the surface) and 
30 maintenance, including corrective actions, for access control system components. Active control 
31 of access to the site will be exercised by the Permittees for the duration of the post-closure care 
32 period. Although the Permittees are only required to maintain active institutional controls until 
33 approval of the post-closure certification by NMED, the Permittees will continue active 
34 institutional controls for at least 100-years after final facility closure to satisfy other regulatory 
35 requirements. Control of access will prevent intrusion into the disposed waste by deep drilling or 
36 mining for natural resources. This Permit Attachment also specifies a process for scheduling 
37 activities related to the long-term monitoring of the repository. Some of the activities supporting 
36 the monitoring programs will be initiated during the active life of the facility to establish 
39 databases. These activities are planned to continue beyond closure through the time after 
40 removal of the site structures and return of the land disturbed by the WIPP activities to a stable 
41 ecological state that will assimilate with the surrounding undisturbed ecosystem. Long-term 
42 monitoring requirements will be necessarily integrated with efforts toward returning the land to a 
43 stable ecological state. 

44 Background: The WIPP was sited and designed as a research and development facility to 
45 demonstrate the safe disposal of radioactive wastes. The wastes are derived from DOE 
46 defense-related activities. Specifically, the mission of the WIPP project is to conduct research, 
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2 The decontamination process and disposal of the derived waste will be completed prior to 
3 sealing the shafts and final facility closure. With the location of the WIPP repository at 2,150 feet 
4 (655 meters) below the surface and with panels closed and shafts sealed, the potential for 
5 releases of radioactive material or hazardous constituents following the sealing of the shafts is 
6 precluded. There will be no credible pathway for releases from the repository other than human 
7 intrusion. Routine patrols in accordance with access control requirements will preclude human 
8 intrusion into the repository during the post-closure period. 

s H 1.1. 5 Groundwater Monitoring 

10 Groundwater monitoring is the only monitoring program required by the Permit that will be 
11 conducted throughout the post-closure care period. The post-closure groundwater monitoring 
12 requirements are specified in Permit Part 7 and Permit Attachment L. 

13 H1 .2 Additional Post-Closure Activities 

14 With the certification of closure of WIPP and return of the land disturbed by the WIPP activities 
15 to a stable ecological state that will assimilate with the surrounding undisturbed ecosystem, 
16 continuous occupancy of the site for operational and security purposes will cease. Any 
17 additional activities will be imposed through the Post-Closure Care Permit issued by NMED after 
18 certification of closure. 

H1 :3 Quality Assurance 

The quality assurance and quality control plan will be applied to the procurement of materials for 
21 and the erection of the fencelines enclosing the repository footprint. In particular, quality control 
22 inspection of the placement and tensioning of the barbed wire and chain link fabric will be 
23 applied and utilized to provide reasonable assurance that the fencing structures will function 
24 during the post-closure care period with normal maintenance. 

25 Quality assurance and quality control will also be applied to the sampling and analyses 
26 supporting the environmental monitoring program. Contractors collecting samples and 
21 laboratories conducting analyses for the Permittees shall be qualified in accordance with 
28 guidelines prescribed in the most current edition of the Permittees' quality assurance program 
29 document at the time that the contracts are awarded. 

30 
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Figure H1-1 
Spatial View of WIPP Surface and Underground Facilities 
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Figure H1-2 
Standard Waste Box and Seven-Pack Configuration 
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Typical Shaft Sealing System 
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Perimeter Fenceline and Roadway 
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2 ACTIVE INSTITUTIONAL CONTROLS DURING POST-CLOSURE 

3 Introduction 

4 Under the requirements of 20.4.1.500 NMAC (incorporating 40 CFR §264.118(b), the following 
5 activities identified as active institutional controls during post-closure are incorporated into the 
6 Post-Closure Plan. 

7 The post-closure requirements of this permit include 20.4.1.500 NMAC, incorporating: 

s • 40 CFR §264.117(a)(1 ), which requires that 

9 

10 

11 

"Post-closure care for each hazardous waste management unit subject to the 
requirements of §264.117 through 264.120 must begin after completion of closure of 
the unit and continue for 30 years after that date ... " 

12 • 40 CFR §264.601 , which requires that 

13 

14 

"A miscellaneous unit must be ... maintained and closed in a manner that will ensure 
protection of human health and the environment..." 

15 • and 40 CFR §264.603, which requires that 

"A miscellaneous unit that is a disposal unit must be maintained in a manner that 
n complies with §264.601 during the post-closure care period." 

1s The containment requirements for a disposal system for transuranic (TAU) radioactive wastes 
19 are defined in Title 40 CFR §191.13 (U.S. Environmental Protection Agency [EPA] 1993). 40 
20 CFR § 191.14 is titled Assurance Requirements . With regard to the active institutional controls 
21 aspect of Assurance Requirements, 40 CFR §191.14 states the following: 

22 "To provide the confidence needed for long-term compliance with the 
23 requirements of §191 .13, disposal of spent fuel or high-level or transuranic 
24 wastes shall be conducted in accordance with the following provisions ... (a) 
25 Active institutional controls over disposal sites should be maintained for as long a 
26 period of time as is practicable after disposal; however, performance 
27 assessments that assess isolation of the wastes from the accessible environment 
28 shall not consider any contribution from active institutional controls for more than 
29 1 00 years after disposal... " 

30 40 CFR § 191.12 states the following: 

31 "Active institutional controls mean: 
32 1) controlling access to a disposal site by any means other than passive 
33 institutional controls, 
34 2) performing maintenance operations or remedial actions at a site, 
35 3) controlling or cleaning up releases from a site, or 
36 4) monitoring parameters related to disposal system performance." 
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Purpose: This Permit Attachment describes the design of a system that the Permittees will 
2 implement for compliance with the requirements of 20.4.1.500 NMAC (incorporating 40 CFR 
3 §264.118(b)) and 40 CFR § 191 .14(a) to control access to the Waste Isolation Pilot Plant (WIPP) 
4 disposal site and implement maintenance and remedial actions pertaining to the site access 
5 controls. In addition, this Permit Attachment addresses the scheduling process for control of 
6 inspection, maintenance, and periodic reporting related to long-term monitoring. Long-term 
7 monitoring addresses the monitoring of disposal system performance, as required by 40 CFR 
8 §191 .14(b), and environmental monitoring, in accordance with this Permit and the Consultation 
9 and Cooperation Agreement between the U.S. Department of Energy (DOE) and the state of 

10 New Mexico. The scheduling process will also address evaluation of testing activities related to 
11 the permanent marker system design contained within the passive institutional controls (not 
12 required by this permit) . 

13 Implementation of active institutional controls at the WIPP will commence when final facility 
14 closure is achieved, as specified in Permit Part 6 and Permit Attachment G. Implementation of 
15 active institutional controls marks the transition from the active life of the facility (which ends 
16 upon certification of closure) to the post-closure care period, as specified in 20.4.1.500 NMAC 
17 (incorporating 40 CFR §264 Subpart G). The Permittees will continue the imposition of active 
18 institutional controls under this Permit until NMED approves the post-closure certification 
19 specified in Permit Part 7 and Permit Attachment H. 

20 Decommissioning activities include decontamination and site restoration. The decontamination 
21 effort will be completed prior to sealing of the shafts to allow disposal of all derived waste 
22 (radioactive and/or mixed waste derived from TRU/TRU-mixed waste received at the WIPP) into 
23 the repository. The implementation of active institutional controls upon certification of facility 
24 closure will prevent human intrusion into the repository. The Permittees' restoration efforts will 
25 return the land disturbed by the WIPP activities to a stable ecological state that will assimilate 
26 with the surrounding undisturbed ecosystem. Necessary exceptions to returning the site to its 
27 full pre-WIPP condition include measurements associated with long-term monitoring. 

28 Scope: The active institutional control requirements include a means of controlling access to 
29 the site of the repository's surface footprint (the repository area projected to the surface) and 
30 maintenance, including corrective actions, for access control system components . Active control 
31 of access to the site will be exercised by the Permittees for the duration of the post-closure care 
32 period. Although the Permittees are only required to maintain active institutional controls until 
33 approval of the post-closure certification by NMED, the Permittees will continue active 
34 institutional controls for at least 100 years after final facil ity closure to satisfy other regulatory 
35 requirements. Control of access will prevent intrusion into the disposed waste by deep drilling or 
36 mining for natural resources. This Permit Attachment also specifies a process tor scheduling 
37 activities related to the long-term monitoring of the repository. Some of the activities supporting 
38 the monitoring programs will be initiated during the active life of the facility to establish 
39 databases. These activities are planned to continue beyond closure through the time after 
40 removal of the site structures and return of the land disturbed by the WIPP activities to a stable 
41 ecological state that will assimilate with the surrounding undisturbed ecosystem. Long-term 
42 monitoring requirements will be necessarily integrated with efforts toward returning the land to a 
43 stable ecological state. 

44 Background: The WIPP was sited and designed as a research and development facility to 
45 demonstrate the safe disposal of radioactive wastes. The wastes are derived from DOE 
46 defense-related activities. Specifically, the mission of the WIPP project is to conduct research , 
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1 demonstration, and siting studies relevant to the permanent disposal of TAU wastes. Most of 
2 these wastes will be contaminated with hazardous constituents , making them mixed wastes. 

3 The LWA addresses the disposal phase of the WIPP project, the period following closure of the 
4 site , and the removal of the surface facilities. The LWA set aside 10,240 acres (4, 144 hectares) 
5 located in Eddy County, 26 miles (42 kilometers) east of Carlsbad, New Mexico, as the WIPP 
6 site. A 277-acre (112-hectare) portion within the 10,240 acres (4,144 hectares) is bounded by a 
7 barbed wire fence. This fenced area contains the surface facilities and the mined salt piles for 
8 the WI PP site. Figure H 1-1 is a cutaway illustrating the spatial relationship of the surface 
9 facilities and the underground repository. 

10 Upon receipt of the necessary certifications and permits from the EPA and the New Mexico 
11 Environment Department, the Permittees will begin disposal of contact-handled (CH) and 
12 remote-handled (RH) TAU and TAU mixed waste in the WIPP. This waste emplacement and 
13 disposal phase will continue until the regulated capacity of the repository of 6,200,000 cubic feet 
14 (175,588 cubic meters) of TAU and TAU mixed waste has been reached, and as long as the 
15 Permittees comply with the requirements of the Permit. For the purposes of this Permit 
16 Attachment, this time period is assumed to be 25 years. The waste will be shipped from DOE 
17 facilities across the country in specially designed transportation containers certified by the 
18 Nuclear Regulatory Commission. The transportation routes from these facilities to the WIPP 
19 have been predetermined. The CH TAU mixed waste will be packaged in 55-gallon (208-liter) , 
20 85-gallon (322-liter), 1 00-gallon (379-liter) steel drums, standard waste boxes (SWBs), ten drum 
21 overpacks (TOOPs), and/or standard large box 2s (SLB2s). An SWB is a steel container having 
22 a free volume of 66.3 cubic feet (1 .88 cubic meters). Figure H1-2 shows the general 

arrangement of a seven-pack of drums and an SWB as received in a Contact-Handled 
Package. RH TAU mixed waste inside a Remote-Handled Package is contained in one or more 
of the allowable containers described in Permit Attachment A 1 . Some RH TAU mixed waste 

26 may arrive in shielded containers as described in Permit Attachment A 1 . 

27 Upon receipt and inspection of the waste containers in the waste handling building, the 
2a containers will be moved into the repository 2,150 feet (655 meters) below the surface. The 
29 containers will then be transported to a disposal room. (See Figure H1 -1 for room and panel 
30 arrangement.) The initial seven disposal rooms are in Panel 1. Panel1 is the first of eight panels 
31 planned to be excavated. Special supports and ground control corrective actions have been 
32 implemented in Panel 1 to ensure its stability. Upon filling an entire panel, that panel will be 
33 closed to isolate it from the rest of the repository and the ventilation system. During the period of 
34 time it takes to fill a given panel, an additional panel will be excavated. Sequential excavation of 
35 Panels 2 through 8 will ensure that these individual panels remain stable during the entire time a 
36 panel is being filled with waste. Ground control maintenance and evaluation with appropriate 
37 corrective action will be required to ensure that Panels 9 and 10 (ventilation and access drifts in 
38 the repository) remain stable. 

39 Decontamination of the WIPP facility will commence with a detailed radiation survey of the 
40 entire site. Contaminated areas and equipment will be evaluated and decontaminated in 
41 accordance with applicable requirements. Where decontamination efforts identify areas that 
42 meet clean closure standards for permitted container storage units and are below radiological 
43 release criteria, routine dismantling and salvaging practices will determine the disposition of the 
44 material or equipment involved. Material and equipment that do not meet these standards and 
45 criteria will be emplaced in the access entries (Panels 9 and/or 1 0). Upon completion of 
46 emplacement of the contaminated facility material, the entries will be closed and the repository 

PERMIT ATTACHMENT H1 
Page H1-3 of 14 

027"'7'7 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
April16, 2G11November 1. 2012 

1 shafts will be sealed. Final repository closure includes sealing the shafts leading to the 
2 repository. Figure H 1-3 illustrates the shaft sealing arrangement. Certification of closure will end 
3 disposal operations and initiate the post-closure care period for implementation of active 
4 institutional controls . 

5 H1 .1 Active Institutional Controls 

6 Active institutional controls during post-closure consist of three elements: 

7 • controlling access to a disposal site, 
8 • performing maintenance operations or remedial actions at a site, and 
9 • controlling or cleaning up releases from a site. 

10 The LWA has removed the WIPP site from public use as a site for mining and other types of 
11 mineral resource extraction. Since any type of exploration activity would require authorization, 
12 the issuance of approval to intrude upon the repository is precluded by the LWA. The existence 
13 of the LWA as law permits meeting the requirements of the first element above by implementing 
14 low technology barriers. These barriers include a posted fence and active surveillance at a 
15 frequency that denies sufficient time for an individual or organization to intrude into the 
16 repository undetected using today's drilling technology. Maintenance and remedial actions at 
17 the WIPP site will be conducted by the Permittees at the time of implementing the access 
18 controls for the site. The control or cleanup of releases from the site will be conducted as part of 
19 the operational program prior to sealing of the shafts. This is necessary to ensure that all 
20 derived waste is disposed of within the repository prior to shaft sealing. 

21 The Permittees shall maintain the access controls. This requirement includes the maintenance 
22 and corrective actions necessary to ensure that the fence and patrol requirements (surveillance) 
23 are met. The active institutional controls to be implemented by the Permittees after final closure 
24 are the following: 

25 1. A fence line will be established to control access to the repository footprint area on the 
26 surface. A standard four-strand (three barbed and one unbarbed, in accordance with 
27 the Bureau of Land Management specifications) wire fence will be erected along the 
28 perimeter of the repository surface footprint. To provide access to the repository 
29 footprint during construction of the berm (which may be built in multiple sections 
30 simultaneously), the fence will have gates placed approximately midway along each of 
31 the four sides. these gates will remain locked with access controlled by the Permittees. 
32 The western gate will be 20 feet (6 meters) wide. The remaining three gates will each 
33 be 16 feet (4.9 meters) wide. Additional fencing will be constructed where appropriate 
34 for remote locations that are used for disposal system monitoring. Such fences will 
35 meet the same construction specifications as the repository footprint perimeter fence. 

36 2. Unpaved roadways 16 feet (4.9 meters) wide will be established along the perimeter of 
37 the barbed wire fence as well as along the WIPP site boundary. These roadways will 
38 be constructed so as to provide ready vehicle access to any point around the fenced 
39 perimeter and the site boundary. These roadways wilt facilitate inspection and 
40 maintenance of the fenceline and will allow visual observation of the repository 
41 footprint and the site boundary to the extent permitted by the lay of the land. These 
42 roadways will connect to the paved south access road. Roads to remote sites will also 
43 be constructed and maintained where appropriate. 
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1 3. The fence line will be posted with signs having, as a minimum, a legend reading 
2 "Danger- Unauthorized Personnel Keep Out" (20.4. 1 .500 NMAC (incorporating 40 
3 CFR §264.14[c])) and warning against entering the area without specific permission of 
4 the Permittees. The legend must be written in English and Spanish. The signs must be 
5 legible from a distance of at least 25 feet (7 .6 meters). The size of the visual warning 
6 and the spacing of the warning signs will be sufficiently large and close to ensure that 
7 one or more of the signs can be seen from any approach prior to an individual actually 
8 making contact with the fence line. In no case will the spacing be greater than 300 feet 
9 (91 .5 meters). 

10 4. The Permittees will ensure that periodic inspection and expedited corrective 
11 maintenance are conducted on the fence line, its associated warning signs, and 
12 roadways . 

13 5. The Permittees will provide for routine periodic patrols and surveillance of all areas 
14 controlled by or under the authority of the Permittees by personnel trained in security 
15 surveillance and investigation. 

16 6. The Permittees will implement the periodic monitoring requirements of the long-term 
17 monitoring system. 

18 7. The Permittees will submit a Permit modification request for any proposed 
19 modifications to the active institutional controls appropriate for access control, as 
20 specified in 20.4. 1 .900 NMAC (incorporating 40 CFR §270.42). 

8. The Permittees will immediately take appropriate action to address abnormal 
conditions identified during periodic surveillance and inspections. Abnormal conditions 

23 include any natural or human-caused conditions which would affect the integrity of the 
24 active institutional controls. 

25 9. Reports addressing activities associated with the performance of the active access 
26 controls after final closure will be prepared periodically according to applicable 
27 requirements by the Permittees for submittal to the appropriate regulatory and 
2s legislative authorities. 

29 H 1. 1.1 Repository Footprint Fencing 

30 Access to an area approximately 2,780 feet by 2,360 feet (875 meters by 720 meters) will be 
31 controlled by a four-strand barbed wire fence. A single gate will be included along each side of 
32 the fence tor access. These gates will remain locked with access controlled by the Permittees. 
33 Around the perimeter of the fence, an unpaved roadway 16 feet (4.9 meters) wide will be cut to 
34 allow for patrolling of the perimeter. Figure H1-4 is an illustration of the fence line in relation to 
35 the repository footprint. Patrolling of the perimeter is based upon the need to ensure that no 
36 mining or well drilling activity is initiated that could threaten the integrity of the repository. 

37 Fencing off an area larger than the disposal area footprint would not significantly reduce the risk 
38 of intrusion but would interfere with cattle grazing established prior to the LW A. The LWA states 
39 that the Secretary of Energy can allow grazing to continue where it was established prior to 
40 enactment of the LWA. Based upon current drilling technologies, discussions with local well 
41 drilling organizations, and observation of well drilling activities in the WIPP vicinity, it typically 
42 requires at least two to three days for a driller to set up a deep drilling rig and commence actual 
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1 drilling operations. Attaining the 2,150-foot (655-meter) depth that would approach the 
2 repository horizon takes at least another week to 10 days. Based upon current drilling practices, 
3 patrolling the fenced area two to three times weekly would identify any potential drilling activity 
4 well before any breach of the repository could occur. Therefore, the perimeter fence will be 
5 patrolled three times weekly after final closure. 

6 Construction of access control systems using higher technology than described is not required. 
7 Likewise, continuous surveillance whether human or electronic is not required. 

8 H1 . 1.2 Surveillance Monitoring 

9 The Permittees will conduct periodic surveillance of the site and the repository footprint during 
10 the post-closure period. Unpaved roadways around the WIPP site boundary and around the 
11 repository footprint will facilitate such surveillance. Contractual arrangements with a local 
12 organization such as the Eddy County Sheriff's Department may be established which would 
13 provide some distinct advantages. Among the advantages are the following: 

14 • deputies are trained in patrol and surveillance activities, 

15 • deputies are authorized to arrest members of the general public who are found to be 
16 violating trespassing laws, 

17 • the liability associated with apprehension, attempted apprehension, or circumstances 
18 arising from attempts would remain with the Sheriff's Department, and 

19 • the general area to be patrolled is already a part of the Sheriff's area of responsibility. 

20 Surveillance will consist of drive-by patrolling around the fenced perimeter a minimum of three 
21 times per week. In the course of the patrol, particular note will be taken of the fence integrity. In 
22 addition, the locked condition of each gate will be checked to ensure that gate integrity is 
23 maintained and there is no evidence of tampering. Surveillance will also include visual 
24 observation of the entire enclosed area for any signs of human activity. Additionally, surveillance 
25 patrols will be conducted around the site boundary's perimeter for signs of unauthorized human 
26 activities. A routine summary of each month's surveillance activity will be prepared documenting 
27 the date and time of each patrol and any unusual circumstances that may have been observed. 
28 This surveillance routine will continue throughout the post-closure care period. 

29 H1 . 1 .3 Maintenance and Remedial Actions 

30 Anticipated maintenance and remedial action issues during the post-closure care period are 
31 minimal and should encompass such issues as 

32 • fence and road maintenance, 
33 • repair of any damage that occurs, 
34 • response to evidence of potential erection of drilling equipment, and 
35 • response to unauthorized entry into prohibited areas. 

36 The Permittees will provide maintenance services within a reasonable time after the need is 
37 identified during routine patrolling activity. Any observed vandalism or unauthorized entry will be 
38 investigated and action will be taken as the circumstances warrant. 
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2 The decontamination process and disposal of the derived waste will be completed prior to 
3 sealing the shafts and final facility closure. With the location of the WIPP repository at 2,150 feet 
4 (655 meters) below the surface and with panels closed and shafts sealed, the potential for 
s releases of radioactive material or hazardous constituents following the sealing of the shafts is 
6 precluded. There will be no credible pathway for releases from the repository other than human 
7 intrusion . Routine patrols in accordance with access control requirements will preclude human 
8 intrusion into the repository during the post-closure period. 

g H1 .1.5 Groundwater Monitoring 

10 Groundwater monitoring is the only monitoring program required by the Permit that will be 
;; conducted throughout the post-closure care period. The post-closure groundwater monitoring 
12 requirements are specified in Permit Part 7 and Permit Attachment L. 

13 H1.2 Additional Post-Closure Activities 

14 With the certification of closure of WIPP and return of the land disturbed by the WIPP activities 
15 to a stable ecological state that will assimilate with the surrounding undisturbed ecosystem, 
16 continuous occupancy of the site for operational and security purposes will cease. Any 
17 additional activities will be imposed through the Post-Closure Care Permit issued by NMED after 
18 certification of closure. 

H1.3 Quality Assurance 

The quality assurance and quality control plan will be applied to the procurement of materials for 
21 and the erection of the fencelines enclosing the repository footprint. In particular, quality control 
22 inspection of the placement and tensioning of the barbed wire and chain link fabric will be 
23 applied and utilized to provide reasonable assurance that the fencing structures will function 
24 during the post-closure care period with normal maintenance. 

25 Quality assurance and quality control will also be applied to the sampling and analyses 
26 supporting the environmental monitoring program. Contractors collecting samples and 
27 laboratories conducting analyses for the Permittees shall be qualified in accordance with 
28 guidelines prescribed in the most current edition of the Permittees' quality assurance program 
29 document at the time that the contracts are awarded. 

30 
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From: 
Sent: 
To: 
Subject: 

Winchester, Jim, NMENV 
Thursday, November 01, 2012 1:47PM 
Winchester, Jim, NMENV 
WIPP Permit Modification 

Page ! of2 

Attachments: PR110112 WIPP Permit Modification.pdf 

NEW MEXIC·O ENVIRONMENT 
DEPARTMENT 

November 1, 2012 
For Immediate Release 

Winchester 

Contact: Jim 

Communications Director 
(505) 231-8800 

NEW MEXICO ENVIRONMENT DEPARTMENT ISSUES 

MODIFICATION TO WASTE ISOLATION PILOT PLANT PERMIT 

Santa Fe- On November 1, 2012, the New Mexico Environment Department (NMED) 
took final administrative action on a Class 2 permit modification request (PMR) to the 
Waste Isolation Pilot Plant (WIPP) Hazardous Waste Facility Permit by approving the 
modification with changes. The Department of Energy Carlsbad Field Office and Nuclear 
Waste Partnership LLC formerly Washington TRU Solutions LLC (the Permittees) 
submitted this PMR to the NMED Hazardous Waste Bureau on July 5, 2012 seeking to 
add the shielded container as a shipping package, add descriptions of how the volume of RH 
TRU mixed waste which is disposed in shielded containers will be tracked and related 
changes to waste handling descriptions. 

NMED did an extensive review of the comments submitted during the 60 day public 
comment period, which began July 12, 2012 and ended September 10, 2012, and 
ultimately determined the majority of concerns expressed in these comments are 
outside of NMED's regulatory authority. The waste that is emplaced at WIPP contains 
both radioactive and hazardous components and is therefore referred to as mixed 
waste. As a result, mixed wastes are regulated by both the Resource Conservation and 
Recovery Act (RCRA) and the Atomic Energy Act (AEA). NMED has regulatory authority 
over the chemical components of the waste at WIPP through RCRA. The United States 
Environmental Protection Agency (EPA) regulates the radioactive components. EPA 
approved the use of shielded containers on August 8, 2011 and found that DOE had fulfilled 
all documentation requirements set forth by the Agency and had demonstrated that use of 
shielded containers in the repository would not affect facility compliance with either 40 CFR 

file://C:\Documents\WIPP\PMRs Post 12 2010 Issuance\Class II Shielded ... :102&2D'£2 
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191 or 40 CFR 194. 

The NMED WIPP group mission is to protect human health and the environment by 
providing high quality and responsive regulatory oversight and technical guidance to the 
WIPP facility and to ensure compliance with applicable federal and state regulations 
ultimately achieving the safe disposal of transuranic mixed waste. NMED is dedicated to 
applying the regulations in a fair, rigorous and consistent manner while facing many 
inherent challenges. Input from the public that falls within the scope of its authority is 
welcome and valued. NMED firmly believes public input plays an important role and 
assists in accomplishing its mission and considers all comments received. However, 
NMED decisions are restricted to issues over which NMED has regulatory authority. 

The final permit and the response to comments can be found at: 
http://www.nmenv.state.nm.us/wipp/. 

Jim Winchester 
Communications Director 
New Mexico Environment Department & 
Energy, Minerals & Natural Resources Department 
505.231.8800 (Cell Direct) 
jim.winchester@state.nm.us 

### 
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SUSANA MARTINEZ 
Governor 

.JOHN A. SANCHEZ 
Lieutemmt Go\'enwr 

November 1, 2012 
For Immediate Release 

State of New ill exico 

EA~J"IROJVJl!EST I>EPART,UEl\'T 

(~{fice l~{ the ~S'ecretar:v 

Hru·olcl Rmmels Building 
1190 Saint Francis Dri\'e. PO Box 5469 

Santa Fe. N1vi 87502-5469 
Telephone (505) 827-2855 Fax (505) 827-28:;\6 

W\Y\Y.mnenY .state.11111. us 

DAVE lVIARTIN 
Seci·et.ll"y 

BVTC'H TONGATE 
Deputy Sec1·et.wy 

Contact: Jim Winchester 
Communications Director 
(505) 231-8800 

NEW MEXICO ENVIRONMENT DEPARTMENT ISSUES 
MODIFICATION TO WASTE ISOLATION PILOT PLANT PERMIT 

Santa Fe- On November 1, 2012, the New Mexico Environment Department (NIVIED) took 
final administrative action on a Class 2 permit modification request (PMR) to the Waste 
Isolation Pilot Plant (WIPP) Hazardous Waste Facility Permit by approving the modification 
with changes. The Department ofEnergy Carlsbad Field Office and Nuclear Waste Partnership 
LLC formerly Washington TRU Solutions LLC (the Permittees) submitted this PMR to the 
NMED Hazardous Waste Bureau on July 5, 2012 seeking to add the shielded container as a 
shipping package, add descriptions of how the volume ofRH TRU mixed waste which is 
disposed in shielded containers will be tracked and related changes to waste handling 
descriptions. 

NMED did an extensive review of the comments submitted during the 60 day public comment 
period, which began July 12,2012 and ended September 10,2012, and ultimately determined 
the majority of concerns expressed in these comments are outside ofNMED's regulatory 
authority. The waste that is emplaced at WIPP contains both radioactive and hazardous 
components and is therefore referred to as mixed waste. As a result, mixed wastes ru·e regulated 
by both the Resource Conservation and Recovery Act (RCRA) and the Atomic Energy Act 
(AEA). NMED has regulatory authority over the chemical components of the waste at WIPP 
through RCRA. The United States Environmental Protection Agency (EPA) regulates the 
radioactive components. EPA approved the use of shielded containers on August 8, 20 11 
and found that DOE had fulfilled all documentation requirements set forth by the Agency 
and had demonstrated that use of shielded containers in the repository would not affect 
facility compliance with either 40 CFR 191 or 40 CFR 194. 



The NMED WIPP group mission is to protect human health and the environment by providing 
high quality and responsive regulatory oversight and technical guidance to the WIPP facility 
and to ensure compliance with applicable federal and state regulations ultimately achieving the 
safe disposal oftransuranic mixed waste. NMED is dedicated to applying the regulations in a 
fair, rigorous and consistent manner while facing many inherent challenges. Input from the 
public that falls within the scope of its authority is welcome and valued. NMED firmly 
believes public input plays an important role and assists in accomplishing its mission and 
considers all comments received. However, NMED decisions are restricted to issues over 
which NMED has regulatory authority. 

The final permit and the response to comments can be found at: 
http://www.nmenv.state.nm.us/wipp/. 

### 



From: 
To: 
Cc: 
Bee: 

Subject: 
Date: 
Attachments: . 

Maestas, Ricardo, NMENV 
Kliphujs, Irajs NMENV 
Maestas. Rjcardo, NMENY 
"mkb!ackmonl940@att.net"; "pb!ajrl OB@hotmail.com"; "mezcal69@qmail.com"; "conway oattv@yahoo.com"; 
"tjoymachjne@gmail.com"; "jeffreytaos@vahoo.com"; "spjrltsooa@g.com"; "rosemoynt@newmexjco.coro"; 
"rhardy@cemrc.org"; "mholland48@gmail.com": "pjper@ieee.org"; "so!serenitv@gmail.com"; 
"kmarkstejner@yahoo.com"; "!es!eywejnstock@vahoo.com"; "Don Hancock" 
NMED Response to Public Comment 
Thursday, November 01, 2012 2:04:37 PM 
Commenter Letter 1H-2012.dog.doc:x 

Dear Commenter; 

Please see attached correspondence. 

Thank you. 

Ricardo Maestas 
>><<<>>><<<>>><<<>>><< 

Hazardous Waste Bureau 

New Mexico Environment Department 

2905 Rodeo Park Drive E, Building I 

Santa Fe, New Mexico 87505 

Office: 505-476-6oso 

Cell: 505'429-7431 

Fax: 505-476·6o6o 

Front Desk: 505-476-6ooo 

ricartfo. maestas@state. nm. us 



SUSANA MARTINEZ 
Governor 

JOHN A SANCHEZ 
Lieutenant Governor 

November 1, 2012 

NEW MEXICO 
ENVIRONMENT DEPARTMENT 

Hazardous Waste Bureau 

2905 Rodeo Park Drive East, Building 1 

Santa Fe, New Mexico 87505-6303 
Phone (505) 476-6000 Fax (505) 476-6030 

www.nmenv.state.nm.us 

RE: SPECIFIC RESPONSE TO COMMENTS, CLASS 2 MODIFICATION REQUEST 
WIPP HAZARDOUS WASTE FACILITY PERMIT 
EPA I.D. NUMBER NM4890139088 

Dear Commenter: 

DAVE MARTIN 
Secretary 

BUTCH TONGATE 
Deputy Secretary 

JAMES H. DAVIS, Ph.D. 
Director 

Resource Protection Division 

On November 1, 2012, the New Mexico Environment Department (NMED) took fmal administrative action on a 
Class 2 permit modification request (PMR) to the Waste Isolation Pilot Plant (WIPP) Hazardous Waste Facility 
Permit. The Department ofEnergy Carlsbad Field Office and Nuclear Waste Partnership LLC formerly Washington 
TRU Solutions LLC (the Permittees) submitted this PMR to the Hazardous Waste Bureau on July 5, 2012 seeking 
to: 

• Add the shielded container as a shipping package; 
• Add descriptions of how the volume ofRH TRU mixed waste which is disposed in shielded containers 

will be tracked; 
• Add related changes to waste handling descriptions. 

NMED approved the modification with changes. This Class 2 PMR was evaluated and processed in accordance with 
the requirements specified in 20.4.1.900 NMAC (incorporating 40 CFR §270.42(b)). It was subject to a 60-day 
public comment period. You are receiving this mailing because you provided public comment on this modification. 
NMED's specific response to all comments as well as further information on this administrative action may be found 
on the NMED WIPP Information Page at <http://www.nrnenv.state.nrn.us/wipp/>. 

NMED appreciates your participation by submitting comments on these permit modification requests. Please contact 
Trais Kliphuis at (505) 4 76-6051 or via e-mail at <trais.kliphuis@state.nrn.us> if you have further questions or need 
additional information. · 

Sincerely, 

}L t;._ ~~\/~ 
' i /~ 

tl / () 

• .... / 
John E. Kieling 
Bureau Chief 
Hazardous Waste Bureau 

cc: Trais Kliphuis, NMED HWB 
Laurie King, EPA Region 6 
Jose Franco, DOE/CBFO 
M. Farok Sharif, Nuclear Waste Partnership LLC 



SUSANA MARTINEZ 
Governor 

JOHN A. SANCHEZ 
Lieutenant Governor 

November 1, 2012 

NEW MEXICO 
ENVIRONMENT DEPARTMENT 

Hazardous Waste Bureau 

2905 Rodeo Park Drive East, Building 1 
Santa Fe, New Mexico 87505-6303 

Phone (505) 476-6000 Fax (505) 476-6030 
www.11menv.state.11m.us 

DAVE MARTIN 
Secretary 

BUTCH TONGATE 
Deputy Secretary 

JAMES H. DAVIS. Ph.D. 
Director 

Resource Protection Division 

RE: FINAL PERMIT DECISION AND RESPONSE TO COMMENTS, CLASS 2 MODIFICATION 

REQUEST-WIPP HAZARDOUS WASTE FACILITY PERMIT 

EPA I.D. NUMBER NM4890139088 

Dear Interested Person: 

On November 1, 2012, the New Mexico Environment Department (NMED) took final 
administrative action on a Class 2 permit modification request (PMR) to the Waste Isolation 
Pilot Plant (WIPP) Hazardous Waste Facility Permit by approving the PMR. The Department of 
Energy Carlsbad Field Office and Nuclear Waste Partnership LLC (formally Washington TRU 
Solutions LLC) submitted this PMR to the Hazardous Waste Bureau on July 5, 2012. This Class 
2 modification included the following items: 

• Add the shielded container as a shipping package 
• Add description of how the volume ofRH TRU mixed waste which is disposed in 

shielded containers will be tracked 
• Add related changes to waste handling descriptions 

This Class 2 PMR was evaluated and processed in accordance with the requirements specified in 
20.4.1.900 NMAC (incorporating 40 CFR §270.42(b)). It was subject to a 60-day public 
comment period. 

Further information on this administrative action, including response to comments, may be found 
on the NMED WIPP Information Page at <http://www.nmenv.state.nm.us/wipp/>. 

Sincerely, 
~ 

John E. Kieling 
Chief 
Hazardous Waste Bureau 

cc: Trais Kliphuis, HWB 



SUSANA MARTINEZ 
Governor 

JOHN A. SANCHEZ 
Lieutenant Governor 

November 27, 2012 

Jose Franco, Manager 
Carlsbad Field Office 
Department of Energy 
P.O. Box 3090 

NEW MEXICO 

ENVIRONMENT DEPARTMENT 

Resource Protection Division 

Harold Runnels Building 
1190 Saint Francis Drive (875G5) 

P.O. Box 5469, Santa Fe, NM 87502-5469 
Phone (505) 827-0419 Fax (505) 827-0310 

www.nmenv.state.nm.us 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Farok Sharif, Project Manager 
Nuclear Waste Partnership LLC 
P.O. Box 2078 
Carlsbad, New Mexico 88221-5608 

Carlsbad, New Mexico 88221-3090 

RE: CLARIFICATION OF WIPP PERMIT CONDITION 3.3.1.8 
WIPP HAZARDOUS WASTE FACILITY PERMIT 
EPA J.D. NUMBER NM4890139088 

Dear Messrs. Franco and Sharif: 

DAVE MARTIN 
Cabinet Secretary 

BUTCH TONGA TE 
Deputy Secrctl!ry 

JAMES H. DAVIS, Ph.D. 
mvision Director 

On November 1, 2012 The New Mexico Enviromnent Department (NMED) approved the 
shielded container permit modification request. NMED inadvertently left out the phrase "but 
will be counted towards the volume limits associated with RH TRU mixed waste" at the end of 
the third sentence in Condition 3.3 .1. 8. Tins letter serves as notification that the permit has been 
corrected and now reads "For the purpose of this Pennit, shielded containers will be managed 
stored, and disposed as CH TRU mixed waste, but will be counted towards the volume limits 
associated with RH TRU mixed waste." 

If you have any questions regarding this matter, please contact Trais Kliphuis of my staff at 
(505) 476-6051. 

Si~a 
James H. Davis, Ph.D. 
Director 
Resource Protection Division 



Messrs. Franco and Sharif 
November 27, 2012 
Page 2 

cc: J. Kieling, NMED HWB 
T. Kliphuis, NMED HWB 
T. Skibitski, NMED DOE-OB 
T. Kesterson, NMED DOE-08/WIPP 
L. King, EPA Region 6 
T. Peake, EPA ORIA 

File: Red WIPP '12 



SUSANA MARTINEZ 
Clovernor 

JOHN A SANCHE/. 
Lieutenant Uovemor 

November 27,2012 

NEW MEXICO 
ENVIRONMENT DEPARTMENT 

Hazardous Waste Bureau 

2905 Rodeo Park Drive East, Building 1 
Santa Fe, New Mexico 87505-6303 

Phone (505) 476-6000 Fax (505) 476-6030 
www.llmellv.state.llm.us 

RE: CLARIFICATION OF WIPP PERMIT CONDITION 3.3.1.8 
WIPP HAZARDOUS WASTE FACILITY PERMIT 

EPA I.D. NUMBER NM4890139088 

Dear Interested Person: 

DAVE MARTIN 
Secretary 

BUTCII TONG ATE 
Deputy Secretary 

JAMES H. DAVIS, Ph.D. 
Director 

Resource Protection Division 

On November 1, 2012 The New Mexico Environment Department (NMED) approved the 
shielded container permit modification request. NMED inadvertently left out the phrase "but 
will be counted towards the volume limits associated with RH TRU mixed waste" at the end of 
the third sentence in Condition 3.3.1.8. This letter serves as notification that the permit has been 
corrected and now reads "For the purpose of this Permit, shielded containers will be managed 
stored, and disposed as CH TRU mixed waste, but will be counted towards the volume limits 
associated with RH TRU mixed waste." 

Further information on this administrative action, including response to comments, may be found 
on the NMED WIPP Information Page at <http://www.nmenv.state.nm.us/wipp/>. 

Sincerely, 
' 

John E. Kieling 
Chief 
Hazardous Waste Bureau 

cc: Trais Kliphuis, NMED HWB 
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PART 1 - GENERAL PERMIT CONDITIONS 

1.1. AUTHORITY 

Waste Isolation Pilot Plant 
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October L 2012 

This Permit is issued pursuant to the authority of the Secretary of the New Mexico Environment 
Department (Secretary) under the New Mexico Hazardous Waste Act (H\VA), Nl'vfSA 1978, §§74-
4-1 through 7 4-4-14, in accordance with the New Mexico Hazardous Waste Management 
Regulations (HWMR), 20.4.1 NMAC. 

Pursuant to the Resource Conservation and Recovery Act (RCRA), 42 U.S.C. §§6901 to 6992k, 
and 40 CFR Part 271 and Part 272 Subpart GG, the State of New Mexico, through the Secretary, is 
authorized to administer and enforce the state hazardous waste management program under the 
HW A in lieu of the federal program. 

This Permit contains terms and conditions that the Secretary has determined are necessary to protect 
human health and the environment, pursuant to 20.4.1.900 NMAC (incorporating 40 CFR 
§270 .32(b )(2) ). 

Any violation of a condition in this Permit may subject the Permittees or their officers, employees, 
successors, and assigns to: 

1) A compliance order under §74-4-10 ofthe HWA or §3008(a) ofRCRA (42 U.S.C. 
§6928(a)); 

2) An injunction under §74-4-10 of the HWA or §3008(a) ofRCRA (42 U.S.C. §6928(a)), 
or §7002(a) ofRCRA .. (42 U.S.C. §6972(a)); 

3) Civil penalties under §§74-4-1 0 and 74-4-10.1 of the ffi¥A or §§3008(a) and (g) of 
RCR__A (42 U.S.C. §§6928(a) and (g)), or §7002(a) ofRCR__A (42 U.S.C. §6972(a)); 

4) Criminal penalties under §74-4-11 ofthe HWA or §§3008(d), (e), and (f) ofRCRA. (42 
U.S.C. §§6928(d), (e), and (f)); or 

5) Some combination ofthe foregoing. 

The list of authorities in this paragraph is not exhaustive and the S"ecretary reserves the right to take 
any action authorized by law to enforce the requirements of this Permit. 

1.2. EFFECT OF PERl.'vllT 

The Secretary issues this Permit to the United States Department of Energy (DOE), the owner and 
co-operator of the Waste Isolation Pilot Plant ('VIPP) (EPA LD. Number NM4890 139088), and 
Nuclear Waste Partnership LLC, Management and Operating Contractor (MOC), the co-operator of 
WIPP. This Pem1it authorizes DOE and MOC (the Per·mittees) to manage, store, and dispose 
contact-handled (CH) and remote-handled (RH) transuranic (TRU) mixed waste at WIPP, and 
establishes the general and specific standards for these activities, pursuant to the HW A and HVlMR. 
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As to those activities specifically authorized or otherwise specifically addressed under this Permit, 
compliance with this Pennit during its tenn shall constitute compliance, for purposes of 
enforcement, with Subtitle C of RCRA and the HW A, and the implementing regulations at 40 CFR 
Parts 264, 266, and 268 except for those requirements that become effective by statute after the 
Permit has been issued [20 4.1.900 NMAC (incorporating 40 CFR §270.4)] 

Compliance with this Permit shall not constitute a defense to any order issued or any action brought 
w1der Sections 74-4-lO.E or 74-4-13 ofthe HWA; Sections 3008(a), 3008(h), 3013, or 7003 of 
RCRA; the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (42 
U.S.C. §9601 et ~-,commonly known as CERCLA) Sections 106(a), 104, or 107; or any other 
federal, state, or local law providing for protection of public health or the environment. This Pennit 
does not convey any property rights of any sort or any exclusive privilege, nor authorize any injury 
to persons or property, any invasion of other private rights, or any infringement of State or local 
laws or regulations. [20.4.1.900 NMAC (incorporating 40 CFR §§270.4, 270.30(g), and 
270 .32(b )(1 )) ] 

1.3. PERMIT ACTIONS 

1.3 .1. Penn it Modification, Suspension, and Revocation 

This Permit may be modified, suspended, and/or revoked for cause as specified in Section 
74-4-4.2 of the HWA and 20.4.1.900 Ntv1AC (incorporating 40 CFR §§270.41, 270.42, and 
270.43). The filing of a request by the Permittees for a pennit modification, suspension, or 
revocation, or the notification of planned changes or anticipated noncompliance, shall not 
stay any permit condition. [20.4.1.900 NMAC (incorporating 40 CFR §270.30(f))] 

1.3.2. Pem1it Renewal 

The Permittees may renew this Permit by submitting an application for a new Permit at least 
180 calendar days before the expiration date ofthis Pennit. In reviewing any application for 
a Pennit renewal, the Secretary shall consider improvements in the state of control and 
measurement technology and changes in applicable regulations. [20.4.1.900 :NivLI\C 
(incorporating 40 CFR §§270.lO(h) and 270.30(b))] 

1.3.3. Pem1it Reviev,, 

The Secretmy shall review this Permit no later than five (5) years after the effective date of 
this Permit, and shall modify this Permit as necessary pursuant to Section 74-4-4.2 of the 
ffiVA and 20.4.1.900 N1v1AC (incmvorating 40 CFR §270.41). Such modification(s) shaH 
not extend the effective term of this Permit specified in Permit Section 1. 7 .2. [20 .4.1.900 
NMf\C (incorporating 40 CFR §§270.41 and 270.50(b) and (d))] 

1.4. SEVERABILITY 

The provisions of this Permit are severable, and if a11y provision of this Pennit, or the application of 
any provision of this Pennit to any circumstance is held invalid, the application of such provision to 

PERJ\1IT PART 1 
Page 1-2 of20 

:0~816 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 

October 1, 2012 

other circumstances and the remainder of this Permit shall not be affected thereby. [ 40 CFR 
§124.16(a)(1) and (2)] 

1.5. DEFINITIONS 

Unless otherwise expressly provided herein, the tenns used in this Permit shall have the meaning set 
fmth in RCRA, HW A, and/or their implementing regulations. 

1.5 .1. Contact-handled Transuranic Mixed Waste 

"Contact-handled transuranic mixed waste" means transuranic mixed waste with a surface 
dose rate not greater than 200 millirem per hour. [Pub. L. 102-579 (1992)] 

1.5.2. Remote-handled Transuranic Mixed Waste 

"Remote-handled transuranic mixed waste" means transuranic mixed waste with a surface 
dose rate of 200 millirem per hour or greater. For WIPP, the surface dose rate shall not 
exceed 1,000 rems per hour. [Pub. L. 102-579 (1992)] 

1.5 .3. Facility 

"Facility" or "pennitted facility" means the Waste Isolation Pilot Plant (WIPP) owned by 
the DOE and located approximately twenty six (26) miles east of Carlsbad, Ne\v Mexico, 
EPA I.D. Number NM4890139088. The WIPP facility comprises the entire complex within 
the WIPP Site Boundary as specified in the WIPP Land \Vithdrawal Act of 1992, Pub. L. 
102-579 (1992), including all contiguous land,. and stmctures, other appmtenances, and 
improvements on the Permittees' land, used for management, storage, or disposal ofTRU 
mixed -vvaste. 

1.5.4. Permittees 

"Pennittees" means the United States Department ofEnergy (DOE), an agency of the 
Federal govemment, and the owner and co-operator of the WIPP faciliry; and Nuclear Waste 
Partnership LLC, 1vianagement and Operating Contractor (l\lOC), the co-operator of the 
\VIPP facility. References to actions taken by '\he Pennittees" indicate actions that may be 
taken by either co-Pennittee. 

1. 5. 5. Secretarv 

"Secretary" means the Secretary of the New IVIexico Etr\•ironment Department (NMED), or 
designee. 

1.5.6. TRU Waste 

"TRU Waste" means waste containing more than 100 nanocuries of alpha-emitting 
transuranic isotopes per gram of waste, \Vith half-lives greater than 20 years, except for (A) 
high-level radioactive waste; (B) waste that the DOE Secretary has detennined, with the 
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concunence of the EPA Administrator, does not need the degree of isolation required by the 
disposal regulations; or (C) waste that the Nuclear Regulatory Commission has approved for 
disposal on a case-by-case basis in accordance with part 61 of title 10, Code ofF ederal 
Regulations. [Pub. L. 102-579 (1992)] 

1.5.7. TRU Mixed Waste 

"TRU Mixed Waste" means TRU waste that is also a hazardous waste as defined by the 
HWA and 20.4.1.200 NMAC (incorporating 40 CFR §261.3). 

1.5.8. Contact Handled Packages 

"Contact Handled Packages" means TRUPACT-II, HalfPACT, and TRUPACT-III shipping 
containers and their contents. 

1.5 .9. Remote-Handled Packages 

"Remote-Handled Packages" means both CNS 10-160B and RH-TRU 72-B shipping 
containers and their contents. 

1.5 .1 0. Containment Pallet 

"Containment pallet" means a device capable of holding a minimum of one 55-gallon dmm, 
or 85-gallon drum, or 100-gallon drum or a standard waste box, or a ten-drum overpack and 
that has internal containment for up to ten percent of the volume of the containers on the 
containment pallet. 

1.5 .11. Waste Characterization 

"Waste characterization" or "characterization" means the activities perfom1ed by or on 
behalf of the waste generator/storage sites (sites) to obtain information used by the 
Pennittees to satisfy the general waste analysis requirements o£20.4.1.500 N11AC 
(incorporating 40 CFR §264.13(a)). Characterization occurs before waste containers have 
been certified for disposal at \VIPP. 

1.5.12. Waste Confirmation 

"Waste confirmation" or "confirmation" means the activities performed by the Permittees or 
the co-Permittee DOE, pursuant to Permit Att.1.chment C7 (TRU Waste Confirmation), to 
satisf}r the requirements specified in Section 310 ofPub. L. 108-447. Confirmation occurs 
after waste containers have been certified for disposal at WIPP. 

1.5 .13. Substantial Ban·ier 

"Substantial barTier" means salt or other non-combustible material installed between the 
waste face and the bulkhead to protect the waste from events such as ground movement or 
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vehicle impacts. The substantial batTier incorporates the chain link and brattice cloth room 
closure specified in Pennit Attachment A2. 

1.5.14. Bulkhead 

"Bulkhead" means a steel structure, with flexible flashing, that is used to block ventilation 
as specified in Petmit Attachment A2 (Geologic Repository). 

1.5.15. Explosion-Isolation Wall 

"Explosion-isolation wall" means the 12-foot wall intended as an explosion isolation device 
that is part of the approved panel-closure system specified in Permit Attachment G 1 
(Detailed Design Report for a11 Operation Phase Panel Closme System). 

1.5.16. Filled Panel 

"Filled panel" meru1s an Underground Hazardous Waste Disposal Unit specified in Pennit 
Patt 4 that will no longer receive waste for emplacement. 

1.5 .17. Internal Container 

"Internal container" means a container inside the outem1ost container examined during 
radiography or visual examination (VE). Drum liners, liner bags, plastic bags used for 
contamination control, capillary-type labware, and debris not designed to hold liquid at the 
time of original waste packaging are not internal containers. 

1.5.18. Observable Liquid 

"Observable liquid" means liquid that is observable using radiography or VE as specified in 
Permit Attachment C (Waste Analysis Plan). 

1.5.19. Filled Room 

"Filled Room" means a room in an Underground Hazardous Waste Disposal Unit as 
specified in Permit Palt 4 that >vill no longer receive waste for emplacement. 

1.5.20. Active Room 

"Active Room" means a room in an Underground Hazardous Waste Disposal Unit as 
specified in Permit Part 4 that contains emplaced TRU W<l...ste and is not a filled room. 
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1.6. EFFECT OF INACCURJ\CIES IN PERMIT APPLICATION 

This Pennit is based on the assumption that all infonnation contained in the pennit application and 
the administrative record is accurate and that the Facility will be constructed and operated as 
specified in the application. The permit application consists of infonnation submitted in September 
2009 and supplementary technical documents. 

Any inaccuracies found in the submitted information may be grounds for the termination or 
modification ofthis Permit in accordance with 20.4.1.900 NMAC (incorporating 40 CFR §270.41, 
§270.42, and §270.43) and for potential enforcement action. 

1.7. DUTIES AND REQUIREMENTS 

1.7.1. DutytoComply 

The Permittees shall comply with all conditions of this Permit, except to the extent and for 
the duration such noncompliance is authorized in an emergency permit specified in 
20.4.1.900 NMAC (incorporating 40 CFR §270.61). Any Permit noncompliance, except 
under the terms of an emergency pennit, constitutes a violation ofRCRA and/or HW A and 
is grounds for enforcement action; for Pem1it modification, suspension, or revocation; or for 
denial of a Permit modification or renewal application. [20.4.1.900 NMAC (incorporating 
40 CFR §270.30(a))] 

1.7.2. Pennit Tem1 

This Permit shall be effective for a fixed term not to exceed ten years from the effective 
date. The effective date of this Pem1it shall be 30 days after notice of the Secretary's 
decision has been served on the Pennittees or such later time as the Secretary may specify. 
[20.4.1.900 NJv1AC (incorporating 40 CFR §270.50(a))] 

1.7.3. Dutv to Reapplv 

If the Permittees wish to continue an activity regulated by this Permit after the expiration 
date of this Pennit, the Pennittees shall apply tor and obtain a. new Pennit. The Pennittees 
shall submit an application for a nev..: Pennit at least 180 calendar days before the expiration 
date of this Permit. [20.4.1.900 NJvLA..C (incorporating 40 CFR §§270.10(h), 270.30(b))] 

1.7.4. Continuation of Expiring Permits 

If the Permittees have submitted a timely and complete application for renewal ofthis 
Pennit as specified in 20.4.1.900 Nivi.AC (incorporating 40 CFR §§270.10, 270.13 through 
270 .29), this Pe1mit shall remain in effect until the effective date of the new Penn it if, 
through no fault of the Permittees, the Secretary has not issued a new Permit on or before 
the expiration date of this Pem1it. [20.4.1.900 NJV[AC (incorporating 40 CFR §270.51 )] 
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It shall not be a defense for the Permittees in an enforcement action that it would have been 
necessary to halt or reduce the permitted activity in order to maintain compliance with the 
conditions ofthis Pennit. [20.4.1.900 NMAC (incorporating 40 CFR §270.30(c))] 

1.7.6. Duty to Mitigate 

In the event of noncompliance with this Pennit, the Pennittees shall take all reasonable steps 
to minimize releases to the environment, and shall carTy out such measures as are reasonable 
to prevent significant adverse impacts on human health or the environment. [20.4.1.900 
NMAC (incorporating 40 CFR §270.30(d))] 

1. 7. 7. Proper Operation and Maintenance 

The Permittees shall at all times properly operate and maintain all facilities and systems of 
treatment and control (and related appurtenar1ces) which are installed or used by the 
Permittees to achieve compliance with the conditions of this Permit. Proper oper.ation and 
maintenance shall include effective perfmmance, adequate funding, adequate operator 
staffing and training, and adequate laboratory and process controls, including appropriate 
quality assurance/quality control procedures. This provision requires the operation of back
up or auxiliary facilities or similar systems only when necessary to achieve compliance with 
the conditions of this Pennit. [20.4.1.900 NMAC (incorporating 40 CFR §270.30(e))] 

1.7.8. Duty to Provide Information 

The Pem1ittees shall fumish to the Secretary, \'Vithin a reasonable time frame as specified by 
the Secretary, any relevant information which the Secretary may request to detennine 
whether cause exists for modifying, suspending, or revoking this Petmit, or to determine 
compliance with this Permit. The Permittees shall also fumish to the Secretary, upon 
request, copies of records required to be kept by this Permit. Information and records 
requested by the Secretary pursuant to this condition shall be provided in a paper or an 
electronic fonnat acceptable to the Secretary. [20.4.1.500 and .900 1'-.lJ\ .. fAC (incorporating 40 
CFR §§264.74(a) and 270.30(h))] 

1.7.9. Inspection and Entnr 

The Permittees shaH atlow the Secretary, or authorized representatives, upon the 
presentation of credentials and other documents as may be required by lm'\>' and at reasonable 
times, the following inspection and entry privileges specified in 20.4.1.900 1\TMAC 
(incorporating 40 CFR §270.30(i)): 

1.7.9.1. Entrance to Premises 

To enter upon the Petmittees' premises where a regulated facility or 
activity is located or conducted, or where records must be kept under the 
conditions of this Permit; 
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1.7.9.2. 

1.7.9.3. 

1.7.9.4. 

Access to Records 

To have access to and copy any records that must be kept under the 
conditions of this Pennit; 

Inspection 

To have access to, inspect, and obtain photographs of any facilities, 
equipment (including monitoring and control equipment), practices, or 
operations regulated or required under this Pe1111it; and 

Sampling 

To sample or monitor, for the purposes of assuring Permit compliance or 
as otherwise authorized by RCRA and/or HW A, any substances or 
parameters at any location. If the Secretary obtains any sample, prior to 
leaving the premises the Secretary shall give the Permittees a receipt 
describing the sample obtained and, if requested, a pmtion of each sample 
of equal weight or volume to the portion retained. If any analysis is made 
of the sample, the Secretary shall promptly fumish a copy of the results of 
the analysis to the Pe1111ittees. 

Permit Section 1.7.9 shall not be construed to limit, in any manner, the 
Secretary's authority under Section 74-4-4.3 of the H\VA. 

1.7.10. Monitorin£ and Records 

1. 7.10 .1. Representative Sampling 

For the purposes of monitoring, the Permittees shall take samples and 
measurements representative of the monitored acti,rity. [20.4.1.900 
l'\TMAC (incorvorating 40 CFR §270.30(i)(l))] 

1. 7.10 .2. Record Retention 

Beginning '~'ith the effective date of this Permit, the Permittees shall 
retain records of all monitoring infonnation, including all calibration and 
maintenance records and all original strip chart recordings for continuous 
monitoring instmmentation, and copies of all repmts and records required 
by this Pennit until closure. If original strip chart recordings are more 
than three years old, copies are acceptable. The Pennittees shall retain the 
waste minimization cettification required by 20.4.1.500 NMAC 
(incorporating 40 CFR §264.73(b)(9)), and records of all data used to 
complete the application for this Pennit for a period of at least 3 years 
from the date of certification or application. The Secretary may extend 
these periods at any time, and these periods shall be automatically 
extended during the course of any unresolved enforcement action 
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regarding this facility. The Permittees shall maintain records fi·om all 
ground-\vater monitoring wells and associated ground-\vater smface 
elevations, during the active life of the facility and the post-closure 
period. [20.4.1.500 NMAC (incorporating 40 CFR §264.74(b)), 
20.4.1.50 1 NMAC, and 20.4.1.900 (incorporating §270.30G)(2))] 

1. 7.1 0.3. Monitoring Records Contents 

As specified by 20.4.1.900 NMAC (incorporating 40 CFR §270.30G)(3)), 
records of monitoring infmmation shall include: 

1. The dates, exact place, and times of sampling or measurements; 

11. The individuals who performed the sampling or measurements; 

111. The dates analyses were performed; 

1v. The individuals who performed the analyses; 

v. The analytical techniques or methods used; and 

Vl. The results of such analyses. 

1. 7 .11. Reporting Requirements 

1. 7 .11.1. Reporting Planned Changes 

The Permittees shall give notice to the Secretary, as soon as possible, of 
any planned physical alterations or additions to the permitted facility. The 
Permittees shall post a link to the planned change notice transmittal letter 
on tl1e WIPP Home Page and infom1 tl10se on the e-mail notification list 
as specified in Permit Section .Lll. [20.4.1.900 NNLAC (incorporating 40 
CFR §270.30(1)(1))] 

1. 7 .11.2. Reponing Anticipated Noncompliance 

The Permittees shall give advance notice to the Secretary of any planned 
changes in the pen11itted facility or activity which may result in 
noncompliance with pennit requirements. The Pennittees shall post a link 
to the planned change notice transmittal letter on the \VIPP Home Page · 
and inform those on the e-mail notification list as specified in Pem1it 
Section ill. The Permittees shall not store or dispose TRU mixed waste 
in any modified portion of the facility (except as provided in 20.4.1.900 
NJ'v[AC (incorporating 40 CFR §270.42)) until the following conditions 
specified in 20.4.1.900 NMAC (incorporating 40 CFR §270.30(1)(2)) are 
satisfied: 
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1. The Permittees have submitted to the Secretary, by certified mail 
or hand delivery, a letter signed by the Permittees and a New 
Mexico registered professional engineer stating that the facility 
has been constructed or modified in compliance with this Petmit, 
and: 

11. The Secretary has either inspected the modified portion of the 
facility and finds it is in compliance with the conditions of this 
Permit; or waived the inspection or, within 15 calendar days of the 
date of submission of the letter required above, has not notified 
the Pennittees of his intent to inspect. 

1.7.12. Transfer ofPennits 

The Petmittees shall not transfer this Permit to any person, unless the Secretary has 
approved a pennit modification request for such transfer in writing. The Secretary shall 
require modification or revocation and reissuance of this Pennit as specified by 20 .4.1.900 
NMAC (incorporating 40 CFR §§270.40 and 270.41(b)(2)) to identify the new Petmittees 
and incorporate other applicable requirements under the HW A, RCRA, and their 
implementing regulations. The prospective new Pennittee shall file a disclosure statement 
with the Secretary, if applicable and as specified at §74-4-4. 7 ofthe HW A, prior to 
modification or revocation and re-issuance of the Pennit. 

Before transferring o·wnership or operation of the facility during its active life or post
closure care period, the Permittees shall notify the new owner or operator in writing as 
required by 20.4.1.500 and .900 NMAC (incorporating 40 CFR §§264.12(c) and 
270.30(1)(3)). 

1.7.13. 24 Hour and Subsequent Reporting 

1. 7.13 .1. Oral Repo1t 

As required by 20.4.1.900 1'-i'l\.1AC (incorporating 40 CFR 
§270.30(1)(6)(i)), within 24 hours from the time the Permittees become 
aware of the circumstances, the Permittees shall report orall:y to the 
Secretary any noncompliance which may endanger human health or the 
environment, including: 

L Infonnation concerning rei ease of any TRU mixed or hazardous 
waste that may cause an endangerment to public drinking water 
supplies; and 

11. Any infotmation of a release or discharge of TRU mixed or 
hazardous waste, or of a fire or explosion from the facility, which 
could threaten the environment or human health outside the 
facility. 
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The oral repmt shall be made by calling the Hazardous Waste Bureau's 
main telephone number during regular business hours, or by calling the 
New Mexico Depmtment of Public Safety dispatch telephone number 
during non-business hours, and requesting that the report be forwm·ded to 
the NMED spill number. 

1. 7.13 .2. Description of OccmTence 

The description of the occmTence m1d its cause shall include: 

1. Name, address, and telephone number of the Permittees; 

11. Nmne, address, and telephone number of the facility; 

111. Date, time, and type of incident; 

1v. Name and quantity of materials involved; 

v. The extent of injuries, if any; 

v1. An assessment of actual or potential hazards to the environment 
and human health outside the facility, where this is applicable; and 

v11. Estimated quantity and disposition of recovered material that 
resulted from the incident. (20.4.1.900 N1vl.A.C (incorporating 40 
CFR §270.30(1)(6)(ii))] 

1.7.13.3. Written Notice 

As required by 20.4.1.900 NI\1.A .. C (incorporating 40 CFR 
§270.30(1)(6)(ili)), the Permittees shall submit a written notice within five 
calendar days of the time the Permittees become aware of the 
circumstmJCes. The written notice shaH contain the infotmation required 
in Petmit Section 1. 7.13.2 and the following info1mation: 

t. A description of the noncompliance and its cause; 

11. The period(s) of the noncompliance including exact dates m1d 
times and, if the noncompliance has not been corrected, the 
anticipated time it is expected to continue:. and 

111. Steps taken or planned to reduce, eliminate, and prevent 
recurrence of the noncomplim1ce. 

The Secretary may waive the five-day written notice requirement in favor 
of a written repmt within 15 calendar days if justifiable cause is provided 
in advm1ce. The Pennittees shall post a link to the written notice or report 
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transmittal letter on the WIPP Home Page and inform those on the e-mail 
notification list as specified in Pennit Section 1.11. 

1. 7.13 .4. Contingency Plan Implementation 

If the Contingency Plan is implemented, the Permittees shall comply with 
the repmting requirements specified in Pe1mit Attachment D (RCRA 
Contingency Plan). [20.4.1.500 NMAC (incorporating 40 CFR 
§264.56G))] 

1.7.14. Other Noncompliance 

The Pe1mittees shall report to the Secretary all other instances of noncompliance not 
otherwise required to be repo1ted above, in P ennit Sections 1. 7.1 0 through 1. 7.13, at the 
time monitoring repo1ts are submitted annually in October. The reports shall contain the 
infonnation specified in Pennit Section 1.7.13 and 20.4.1.900 NMAC (incorporating 40 
CFR §270.30(1)(10)). 

1. 7.15. Other Infonnation 

Whenever the Permittees become avvare that they failed to submit any relevant facts in the 
Permit application, or submitted incon·ect information in the Permit application or in any 
report to the Secretary, the Permittees shall promptly submit such facts or infonnation in 
\'>Titing to the Secretary. The Pennittees shall post a link to the transmittal letter on the WIPP 
Home Page and inform those on the e-mail notification list as specified in Permit Section 
1.11. [20.4.1.900 NI\1AC (incorporating 40 CFR §270.30(1)(11))] 

1.8. ADMISSIBILITY OF DATA 

The Permittees vmive any objection to the admissibility as evidence of any data required by this 
Pe1mit in any administrative or judicial action to enforce a condition of this Pe1mit. 

1.9. SIGNATORY REQUIREtvfENT 

The Pennittees shaH sign and ce1tify, as specified in 20.4.1.900 ~1\if.A.C (incorporating 40 CFR 
§270.11) all applications, repmts required by this Pennit, or infmmation submitted to or requested 
by the Secretary. (20.4.1.900 NMAC (incorporating 40 CFR §270.30(k))J 

1.10. SUBJ\.-fiTTAL OF REPORTS. NOTIFICATIONS. AND Il'W0RJv1A.TION TO THE 
SECRETARY 

1.10 .1. Information Submittal 

The Pennittees shall submit, by ce1tified mail or hand delivery or by electronic transmittal 
with a subsequent hard copy, all repo1ts, notifications, or other submissions which are 
submitted to or requested by the Secretary or required by this Pe1mit, to: 
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Facsimile Number: (505) 476-6060 

1.10 .2. Approval of Submittals 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

October 1, 2012 

All documents prepared by the Pennittees under the tenns of this Permit and submitted to 
the Secretary that are subject to the provisions of20.4.2 NMAC shall be subject to the 
procedures set forth therein. Documents requiring the Secretary's approval that are not 
subject to the provisions of 20.4.2 NMAC may be reviewed and approved, approved with 
modifications or directions, disapproved, denied, or rejected by the Secretary. 

Submittals and associated schedules, upon the Secretary's written approval, shall become 
enforceable as part of this Permit in accordance with the tenus of the Secretary's written 
approval, and such documents, as approved, shall control over any contrary or conflicting 
requirements of this Permit. This provision does not affect any public process that is 
otherwise required by this Permit, the HW A, or its implementing regulations, including 40 
CFR §270.42 and 20.4.1.901 N1VLAC. 

1.10 .3. E:x.1:ension of Time 

The Permittees may seek an extension of time in which to perform a requirement of this 
Permit, for good cause, by sending a written request for extension of time and proposed 
revised schedule to the Secretary. The request shall state the length of the requested 
extension and describe the basis for the request. The Secretary will respond in writing to any 
request for extension following receipt of the request. If the Secretary denies the request for 
extension, reasons for the denial will be stated. 

1.11. PUBLIC E-JviAIL NOTIFICATION LIST 

The Permittees shall develop and maintain an e-mail list to notifY members of the public concerning 
actions identified in this Permit requiring e-mail notification. The Pennittees shall send e-mail 
notifications required by this Permit to the e-mail list within seven days of the submittal date to the 
Secretary and shall include in the e-mail a direct link to the specitlc document to which it relates. 
The Pennittees shaH provide a iink on the '~NIPP Home Page <http://\'i'\'i'v,r.wipp.energy.gov> 
whereby members of the public may review the actions requiring e-mail notification and submit a 
request to be placed on this list. 

1.12. CONFIDENTIAL INFORMATION 

The Pennittees may claim confidentiality for any information submitted to or requested by the 
Secretmy or required by this Pennit. Any such claim must be asserted at the time of submittal in the 
manner prescribed on the application fonn, or in the case of other submittals, by stamping the words 
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"confidential business information" on each page containing such information. If no claim is made, 
the Secretary may make the infonnation available to the public without further notice. If a claim is 
asserted, the information will be treated in accordance with the procedures in 40 CFR Part 2 (Public 
Information), to the extent authorized by Section 74-4-4.3(D) and (F) of the HWA and 20.4.1.100 
and .900 NMAC (incorporating 40 CFR §260.2 and §270.12). 

1.13. DOCUMENTS TO BE :MAINTAINED AT THE FACILITY 

The Pennittees shall comply with the recordkeeping and reporting requirements specified in 
20.4.1.500 NMAC (incorporating 40 CFR §264.73(a)) and elsewhere in this Permit. 

The Pennittees shall maintain at the facility, until closed as specified in Part 6, the following 
documents and all amendments, revisions and modifications to these documents: 

1. Waste Analysis Plan, as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.13(b)) 
and this Permit, and records and results of \\1aste analyses perfonned as specified in 
20.4.1.500 NMAC (incorporating 40 CFR §264.13). 

2. Inspection schedules, as required by 20.4.1.500 NMAC (incorporating 40 CFR 
§264.15(b )(2)) and this Pennit, ar1d records and results of inspections as required by 
20.4.1.500 NMAC (incorporating 40 CFR §264.15(d)). 

3. Personnel training documents and records, as required by 20.4.1.500 N:MAC (incorporating 
40 CFR §264.16(d)) and this Pennit. 

4. Contingency Plan, as required by 20.4.1.500 1\T1-.1AC (incorporating 40 CFR §264.53(a)) and 
this Pem1it, including summary repmts and details of all incidents that require 
implementation of the contingency plan as specified in 20.4.1.500 NM.i\.C (incorporating 40 
CFR §264.56(j)). 

5. Operating record, as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.73) and 
this Permit. 

6. Closure Plan, as required by 20.4.1.500 NlvlAC (incorporating 40 CFR §264.112(a)) ar1d 
this Pennit. 

7. Post-Closure Plan as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.118(a)) 
and this Pennit. 

8. Procedures for limiting air emissions, as required by 20.4.1.500 and .900 1\lJvLA.C 
(incorporating 40 CFR §§264.601(c) and 270.23(a)(2)) ar1d this Pennit. 

9. All other documents required by Part 1, Permit Section 1.7.10, and Part 2. 

PERMIT PART 1 
Page 1-14 of20 

~028?8 



1.14. INFORMATIONREPOSITORY 

1.14.1. Requirement for Infonnation Repository 

IV aste Isolation Pilot Plant 
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The Pennittees shall establish and maintain an electronic Information Repository (IR) in 
accordance with the requirements of 20 .4.1.11 02 NMAC (incorporating 40 CFR 
§§124.33(c) through (f)) and 20.4.1.900 NMAC (incorporating 40 §270.30(m)). The 
documents contained in the IR shall be accessible to the public from the WIPP Home Page. 

The Pennittees shall establish the IR no later than the effective date of this Pennit. 

1.14.2. Contents oflnformation Repository 

The Permittees shall ensure that theIR contains the following documents: 

1. The Pennittees' Pari A and Pari B Pennit Applications associated with the 
permit renewal; 

2. A complete copy of this Permit, as it may be modified; 

3. Permit modification notifications and requests associated with this Permit 
submitted pursuant to 20.4.1. 900 NMAC (incorporating 40 CFR §270.42) 
and any associated responses from the Secretary; 

4. The Waste Minimization Report submitted pursuant to Permit Section 2.4; 

5. Requests for extensions of time submitted pursuant to Permit Section 1.1 0.3; 

6. Corrective action documents submitted pursuant to Permit Part 8; 

7. Each report submitted pursuant to Permit Sections 1.7 .11 and 1. 7.13 if such 
repo1t is required to be submitted in writing; 

8. Notices of deficiency or disapproval (NODs), NOD responses, final approval 
letters, and directives from the Secretar-y associated with the documents 
identified in paragraphs 1, 3, and 6 above; 

9. Notices of violation, administrative compliance orders, responses to these 
documents required by the Secretary, and directives from the Secretary 
associated with the Permit; 

10. Biennial Repoti submitted pursuant to Pennit Section 2.14.2. 

1.14.3. Index ofinfonnation Repositmy 

The Permittees shall ensure that the IR includes an index of the documents contained in the 
IR identifying all document titles, publications dates, and authors. This index shall be 
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accessible on the internet through the WIPP Home Page. The Permittees shall ensure that all 
documents are searchable and printable. 

The Permittees shall add new documents to the IR within ten days after the new documents 
are submitted to, or received from, the Secretary. 

1.14.4. Notification to Public oflnfonnation Repository 

The Pennittees shall infonn the public of the existence of the IR and how it may be accessed 
by the following methods: 

1. Written notice to all individuals on the facility mailing list 30 days after the 
IR becomes operational; 

2. Public notice in area newspapers, including the Carlsbad Cun·ent-Argus, 
Albuquerque Journal, and Santa Fe New Mexican, when theIR becomes 
operational; 

3. Continuous notice on the WIPP Home Page of the existence of the IR; and 

4. In the public notice related to any pennit modification notification or request 
submitted by the Pennittees, including pennit rene\vals. 

1.15. COlviMUNITY RELATIONS PLAN 

1.15 .1. Requirement for Communi tv Relations Plan 

The Permittees shall establish and implement a Community Relations Plan (CRP) to 
describe how the Permittees will keep communities and interested members of the public 
info1111ed ofPennit-related activities, including v.•aste management, closure, post-closure, 
and corrective action, as specified in 20.4.1.900 NMAC (incorporating 40 CFR 
§270.32(b )(2)). The CRP shall explain hoVI• communities and interested members of the 
public can participate in Pennit-related acti·vities. 

The Permittees shall implement and post the CRP on the WIPP Home Page within 180 days 
of the effective date of this Permit. The Pennittees shall maintain the CRP until the 
tetmination of this Permit. 

1.15 .2. Contents of Communitv Relations Plan 

The CRP must describe how the Pennittees will accomplish the following elements: 

1. Identify and establish an open working relationship with communities and 
interested members of the public; 

2. Establish a productive govermnent-to-government relationship between the 
Pennittee DOE and affected tribes and pueblos; 
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3. Keep communities and interested members ofthe public infonned ofpetmit 
actions of interest (e.g., implementation of the Contingency Plan, Pennit 
modification requests, Pennit compliance issues); 

4. Minimize disputes and resolve differences with communities and interested 
members of the public; 

5. Provide a mechanism for the timely dissemination of infonnation in response 
to individual requests; and 

6. Provide a mechanism for communities and interested members of the public 
to provide feedback and input to the Pennittees. 

1.15.3. Govemment to Government Consultation 

DOE shall consult on a govemment-to-govemment basis with affected tribes and pueblos in 
New Mexico when developing the CRP in an effort to ensure the program is responsive to 
their needs. DOE shall document in the operating record of this Petmit and post on the 
WIPP Home Page all consultations, communications, agreements, and disagreements 
between DOE and affected tribes and pueblos in New Mexico only with the express 
approval of those entities, regarding the development ofthe CRP. The CRP shall specify 
how DOE will consult on a government-to-govemment basis with affected tribes and 
pueblos annually conceming how they may be made better infonned of the issues related to 
this Pem1it. 

1.15.4. Initial Consultation on Communitv Relations Plan 

The Pennittees shall communicate with and solicit comments from communities and 
interested members of the public when developing the CRP in an effort to ensure the 
program is responsive to their needs. The Permittees shall document in the operating record 
of this Permit all consultations, communications, agreements, and disagreements between 
the Permittees and ail participating entities, \Vith the approval of those entities, regarding the 
de·velopment of the CRP. 

1.15 .5. Annual Compilation of Comments on Communitv Relations Plan 

The CRP shall specifY hmv the Pennittees will solicit comments from communities and 
interested members of the public annually concerning how they may be made better 
informed of the issues related to this Permit. The CRP shall specifY that the Permittees \Vill 
annually post on the WIPP Home Page a compilation of all such comments, including any 
statements of disagreement, with the approval of those entities in a manner set forth in the 
CRP. 
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1.16. DISPUTE RESOLUTION 

1.16.1. Applicability 

In the event DOE disagrees, in whole or in part, with either an action on a final audit repmt 
by NMED (as specified in Permit Section 2.3.2.4) or an evaluation by NMED of DOE's 
provisional approval of an AK Sufficiency Detennination Request for a particular waste 
stream (as specified in Permit Attachment C), DOE may seek dispute resolution. The dispute 
resolution procedure in this Permit Section shall be the exclusive mechar1ism for resolving 
disputes related to NMED' s final audit repmt action or a determination that DOE's 
provisional approval for a particular waste stream is inadequate. 

1.16.2. Notice to N.MED 

To invoke dispute resolution, DOE shall notify NMED in writing within seven cah~ndar~ 
days of receipt of the action or determination in dispute. Such notice shall be sent to the 
Hazar·dous Waste Bureau Chief and must set forth the specific matters in dispute, the 
position DOE assetts should be adopted, a detailed explanation for DOE's position, and any 
other matters considered necessary for the dispute resolution. For AK Sufficiency 
Determination disputes, DOE shall also submit all factual data, analysis, opinion, and other 
documentation upon which they relied for their provisional approval, and any other 
infotmation that suppotts their position. NMED shall acknowledge receipt of notification by 
e-mail sent to DOE's representative as designated in their written notification. 

1.16.3. Tier I - Informal Negotiations 

DOE and N.MED shall make all reasonable, good faith efforts to informally resolve disputes 
related to NMED's determination. DOE and NMED shall meet or teleconference within 15 
calendar days froml\Tl\1ED's receipt of notice to commence negotiations to resolve the 
dispute. DOE and l\Ttv1ED shall ha-ve 30 calendar days from Ntv1ED's receipt of notice to 
resolve the dispute. If an agreement is reached, N1'vfED shall promptly inform DOE of the 
tenus of the agreement in v.rriting. DOE shaH comply with the tenus of such agreement or, if 
appropriate, submit a revised submittal and implement the same in accordance with such 
agreement. If an agreement is not reached, l\lJ\.'fED shall promptly infom1 DOE in v,·Titing 
that an agreement has not been reached. 

1.16.4. Tier II- Final Decision of the Secretary 

In the event agreement is not reached within the 30 calendar day period, DOE may submit a 
written Request for Final Decision to the Secretary. The Request must be submitted within 
seven calendar days after receipt of notification from N.MED that an agreement under Tier I 
was not reached. The Secretary will notify the Petmittees in writing of the decision on the 
dispute, and the Pem1ittees shall comply with the terms and conditions of the decision. Such 
decision shall be the final resolution of the dispute ar1d shall be enforceable under this 
Permit. 
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With the exception of those matters under dispute, the Pennittees shall proceed to take any 
action required by those portions of the submission and of this Pennit that NJ'v1ED 
detennines are not affected by the dispute. 

1.16.6. E-Mail Notifications 

If DOE submits a notice to NMED pursuant to Permit Section 1.16.2, the Permittees shall 
post a link to the notice on the WIPP Home Page, and infonn those on the e-mail 
notification list as specified in Permit Section 1.11. After receipt of NMED' s letter 
conceming the conclusion of any Tier I negotiations, the Permittees shall post a link to the 
N1vfED letter on the WIPP Home Page, and shall inform those on the e-mail notification list 
as specified in Permit Section .L.l.l. If a Tier I agreement is not reached and DOE submits a 
Tier II request for final decision to the Secretary, the Pennittees shall post a link to the 
request on the WIPP Home Page, and shall infmm those on the e-mail notification list as 
specified in Pennit Section .L.l.l. After receiving notice of the final action by the Secretaty, 
the Pennittees shall post a link to the final action on the WIPP Home Page and shall infotm 
those on the e-mail notification list as specified in Pennit Section .L.l.l. 
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PERMIT ATTACHMENTS 

Permit Attachment A2 (as modified from WIPP Hazardous Waste Facility Pennit Amended 
Renewal Application, "Geologic Repository"- Appendix M2). 

Permit Attachment C (as modified from WIPP Hazardous Waste Facility Pennit Amended Renewal 
Application, "Waste Analysis Plan"- Chapter B). 

Pennit Attachment C7 (as modified from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application, "Pennittee Level TRU Waste Confinnation Processes"- Appendix B7). 

Permit Attachment D (as modified from WIPP Hazardous Waste Facility Permit Amended Renewal 
Application, "RCRA Contingency Plan"- Chapter F). 

Pennit Attachment G 1 (as modified from WIPP Hazardous Waste Facility Pennit Amended 
Renewal Application, "Detailed Design Report for an Operation Phase Panel Closure System"
Appendix I1) 
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2.1. DESIGN AND OPERATION OFF ACILITY 
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The Permittees shall design, construct, maintain, and operate WIPP to minimize the possibility of a 
fire, explosion, or any unplanned sudden or non-sudden release of transuranic (TRU) mixed waste 
or mixed waste constituents to air, soil, groundwater, or surface water which could threaten human 
health or the environment, as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.31 ). 

2.2. WASTE SOURCES 

2.2.1. Off-site Wastes 

The Permittees may receive off-site TRU mixed waste in compliance with the requirements 
and conditions specified in this Pe1mit. The Permittees may only receive TRU mixed waste 
from those sites which comply with the applicable requirements of the Waste Analysis Plan 
(\V AP) specified in Permit Section 2.3 .1 and Permit Attachment C, as required by 
20.4.1.500 NMAC (incorporating 40 CFR §264.13(a)) and as verified through the Audit and 
Surveillance Program specified in Pe1mit Section 2.3.2. 

2.2.2. Required Notification to Off-Site Sources 

Before the Permittees receive TRU mixed waste from an off-site source for the first time, 
they shall inform the generator/storage site in vvriting that they have the appropriate Permits 
for. and '"'ilJ accept. the waste the generator/storage site is shipping. The Permittees shall 
keep a copy of this written notice as part of the operating record, as required by 20.4.1.500 
NiviA C (incoq1orating 40 CFR § 264 .12(b)). 

GENERAL WASTE ANALYSIS 

2.3.1. Vlaste AnaJvsis Plan 

The Permittees shall not manage, store, or dispose TRU mixed \Vaste at WIPP ,.-vhich fails to 
meet the characterization requirements of 20.4.1.500 N!v1AC (incorporating 40 CFR 
§264.13), as specified by this Pennit. 

The Pennittees' \\TAP, as specified in Pennit Attachment C, is approved subject to the 
following conditions: 

2.3 .1.1. Implementation of Requirements 

i. The Permittees shall require that generator/storage sites 
implement applicable waste characterization requirements of the 
WAP, specified in Permit Attachment C, prior to the Permittees' 
receipt of TRU mixed waste at WIPP. 
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11. The Permittees or the co-Permittee DOE shall implement 
applicable waste confirmation requirements of the WAP, pursuant 
to Permit Attachment C7 (TRU Waste Confirmation), prior to 
shipment of TRU mixed waste from generator/storage sites to 
WIPP. 

2.3 .1.2. Waste Characterization Sampling and Analytical Methods 

2.3.1.3. 

The Permittees shall require that generator/storage sites and DOE 
approved laboratories comply with the applicable method requirements, 
quality control, equipment testing, inspection, maintenance, and 
equipment calibration and frequency standards for the procedures 
specified in Permit Attachment C 1 (Waste Characterization Sampling 
Methods). For all analytical methods for waste analysis not otherwise 
specified in Permit Attachment C 1, the Permittees shall require the 
generator/storage sites and DOE approved laboratories to use "Test 
Methods for Evaluating Solid Waste, Physical/Chen-tical Methods", EPA 
Publication SW -846. Updates to EPA Publication SW -846 shall be 
incorporated into this permit by reference. Sites may use these new or 
revised methods once they have demonstrated that the results from the 
new methods will be at least equivalent to the results from the cun·ently 
used methods. 

Statistical Methods used in Sampling and Analvsis 

The Permittees shall require that generator/storage sites use the methods 
for statistically selecting retrievably stored and newly-generated TRU 
mixed waste containers for volatile organic compounds (VOCs), 
semivolatile organic compounds (SVOCs), and total metals analysis, and 
establishing upper confidence limits, as specified in Pennit Attachment 
C2 (Statistical Methods Used in Sampling and Analysis). 

2.3.1.4. Qualitv Assurance Objectives 

The Permittees shaH require that all vvaste characterization activities used 
by generator/storage sites and DOE approved laboratories comply with 
the appropriate quality assurance objectives (QAOs) specified in Permit 
Attachment C3 (Quality Assurance Objectives and Data Validation 
Techniques for Waste Characterization Sampling and Analytical 
Methods). The Permittees shall require generator/storage sites to review, 
validate, and verify all analytical data; reconcile analytical results with 
data quality objectives (DQOs); satisfy data repmting requirements; and 
identify, document, and repmt all nonconformances and operational 
variances in compliance with Permit Attachment C3. 
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2.3.1.5. Acceptable Knowledge 

2.3.1.6. 

The Pennittees shall require generator/storage sites to assemble 
acceptable knowledge documentation and re-evaluate acceptable 
knowledge dete1minations, and shall audit (as specified in Permit Section 
2.3.2) all aspects of the acceptable knowledge waste characterization 
process as specified in Permit Attachment C4 (TR U Mixed Waste 
Characterization Using Acceptable Know ledge). 

Quality Assurance 

The Permittees shall require each generator/storage site and DOE 
approved laboratory to develop and implement a quality assurance project 
plan (QAPjP) which demonstrates compliance with; and implementation 
of, applicable requirements of the WAP, Permit Attachment C, as 
specified in Pe1mit Attachment C5 (Quality Assurance Project Plan 
Requirements). 

2.3.1.7. WIPP Waste Information System CWWIS) Database 

The Permittees shall provide the Secretary access to the WWIS database 
as necessary to determine compliance with the WAP. The WWIS shall 
meet all requirements presented in Section C-5a(l) of the WAP, Permit 
Attachment C, prior to acceptance of TRU mixed waste. The Secretary's 
access to the vV\VIS shall be direct, read-only (via modem or Internet) to 
all query and reporting functions of the Characterization, Certification, 
Shipping, and Inventory modules of the WWIS database. 

Beginning on December 31, 2005, the Permittees instituted a public 
database containing certain information from the \V\VIS. The Permittees 
shall continue to provide such public access through the VlliPP Home 
Page at <http://w\\'\V.\vipp.energy.gov>. 

Audit and Surveillance Proeram 

The Permittees shall not manage, store, or dispose TRU mixed waste at \VIPP from a 
generatmlstorage site until the following conditions have been met as necessary for the 
Secretary to determine that the applicable characterization requirements of Permit Section 
2.3.1 ha·v·e been implemented: 

2.3.2.1. Requirement to Audit 

DOE shall demonstrate to the Secretary that the generator/storage sites 
and DOE approved laboratories have implemented and comply with 
applicable requirements of the W AP by conducting audits as specified in 
Permit Attachment C, Section C-5a(3), and Permit Attachment C6 (Audit 
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2.3.2.2. 

and Surveillance Program), and as required by 20.4.1.500 NMAC 
(incorporating 40 CPR §264.13). 

Observation of Audit 

The Secretary may observe such audits as necessary to validate the 
implementation of and compliance with applicable W AP requirements at 
each generator/storage site and DOE approved laboratory. DOE shall 
provide the Secretary with a cunent audit schedule on a monthly basis 
and notify the Secretary no later than 30 calendar days prior to each audit. 

2.3.2.3. Final Audit Report 

2.3.2.4. 

DOE shall provide the Secretary a final audit report as specified in Permit 
Attachment C6, and post a link to the final audit report transmittal letter 
on the WIPP Home Page and inform those on the e-mail notification list 
as specified in Pe1mit Section 1.11. The final audit report shall include all 
information specified in Pennit Attachment C6, Section C6-4, and: 

1. A detailed description of all conective actions and the resolution 
of any conective action applicable to W AP requirements, 
including re-audits if required; 

ii. All documentation necessary for the Secretary to determine if the 
conective action was resolved. 

Secretarv Notification of Approval 

The Secretary shall approve DOE's final audit report by written 
notification to DOE that the applicable characterization requirements of 
the WAP at a generator/storage site and or DOE appn:rved laboratory 
ha\'e been implemented. 

2.3.3. Treatment. Storage. and Disposal Facilitv \Vaste Acceptance Criteria (TSDF_.WAC) 

The Permittees shall not accept TRU mixed \Nastes at WIPP for storage, management, or 
disposal which fail to meet the treatment storage. and disposal facility waste acceptance 
criteria as presented in Permit Sections 2.3.3.1 through 2.3.3.10 of this Permit. 

2.3.3.1. Liquid 

Liquid waste is not acceptable at WIPP. Liquid in the quantities 
delineated below is acceptable. 

• Observable liquid shall be no more than 1 percent by volume of 
the outermost container at the time of radiography or visual 
examination. 
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2.3.3.3. 

2.3.3.4. 

2.3.3.5. 

2.3.3.6. 

2.3.3.7. 

2.3.3.8. 
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• Internal containers with more than 60 milliliters or 3 percent by 
volume observable liquid, whichever is greater, are prohibited. 

• Containers with Hazardous Waste Number U134 (hydrofluoric 
acid) assigned shall have no observable liquid. 

• Overpacking the oute1most container that was examined during 
radiography or visual examination or redistributing untreated 
liquid within the container shall not be used to meet the liquid 
volume limits. 

Pvrophoric Materials 

Non-radionuclide pyrophoric materials, such as elemental potassium, are 
not acceptable at WIPP. 

Non-mixed Hazardous Wastes 

Hazardous wastes not occurring as co-contaminants with TR U \Vastes 
(non-mixed hazardous wastes) are not acceptable at WIPP. 

Chemical Incompatibility 

\Vastes incompatible with backfill, seal and panel closures materials, 
container and packaging materials, shipping container materials, or other 
wastes are not acceptable at \VIPP. 

Explosives and Compressed Gases 

\Vastes containing explosives or compressed gases are not acceptable at 
WIPP. 

PCB \\raste 

\Vastes with polychlorinated biphenyls (PCBs) not authorized under an 
EPA PCB vvaste disposal authorization are not acceptable at WIPP. 

h::nitable. CmTosive. and Reactive ·wastes 

Wastes exhibiting the characteristic of ignitability, corrosi vity, or 
reactivity (EPA Hazardous Waste Numbers ofDOOL D002, or D003) are 
not acceptable at WIPP. 

Excluded Waste 

TRU mixed waste that has ever been managed as high-level waste and 
waste from tanks specified in Permit Attachment C are not acceptable at 
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WIPP unless specifically approved through a Class 3 permit modification. 
Suchwastes are listed in Table 2.3.3.8 below. 

Table 2.3.3.8 - Additional Approved 'Vaste Streams 

Date Class 3 Permit 
Modification Request 

Approved Description of Waste Stream 

2.3.3.9. Unconfirmed Waste 

Any waste container that has not been subject to confirmation pursuant to 
Permit Attachment C7 is not acceptable at WIPP. This prohibition shall 
not apply to waste containers accepted before confinnation activities were 
required by this Permit. 

2.3.3.10. Waste Stream Profiles 

Any waste container from a waste stream which has not been preceded by 
an appropriate, certified v'./ aste Stream Profile Form (Attachment C, 
Figure C-1) is not acceptable at vVIPP. 

2.3.4. Permitted TRU Mixed \Vastes 

The Permittees shall accept containers which contain only those TRU mixed wastes listed in 
Permit Attachment B (Hazardous vVaste Permit Application Part A). Allm.vable TRU mixed 
vntstes are specified in Table 2.3.4 belmv. Some of the \},-'aste may also be identified by 
unique state hazardous \~,aste codes. These \,,astes are acceptable at WJPP as long as the 
TSDF-WAC are met: 

PERMIT PART 2 
Page 2-6 of 21 



EPA 
Hazardous 

Waste Number 

FOOl 

F002 

F003 

F004 

Table 2.3.4 -Permitted TRU Mixed Wastes 

Hazardous W aste1 

Snent halogenated solvents: 

Tetrachloroethylene 
Trichloroethylene 
Methylene chloride 
1, 1, 1-Trichloroethane 
Carbon tetrachloride 
Chlorinated fluorocarbons 

Snent halogenated solvents: 

Tetrachloroethylene 
Methylene chloride 
Trichloroethylene 
1,1, 1-Trichloroethane 
Chlorobenzene 
1,1 ,2-Trichloro-1 ,2,2-trit1uoroethane 
Ortho-dichlorobenzene 
Trichlorofluoromethane 
1,1 ,2-Trichloroethane 

Snent non-halogenated solvents: 

Xylene 
Acetone 
Ethyl acetate 
Ethyl benzene 
Ethyl ether 
Iv1ethyl isobutyl ketone 
n-Butyl alcohol 
Cyclohexanone 
l\,1ethanol 

Snent non-halogenated solvents: 

Cresols and cresylic acid 
Nitrobenzene 
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Chemical 
Abstracts Service 
(CAS) Registry 

Number 

127-18-4 
79-01-6 
75-09-2 
71-55-6 
56-23-5 
NA 

127-18-4 
75-09-2 
79-01-6 
71-55-6 
108-90-7 
76-13-1 
95-50-1 
75-69-4 
79-00-5 

1330-20-7 
67-64-1 
141-78-6 
100-41-4 
60-29-7 
108-10-1 
71-36-3 
108-94-1 
67-56-1 

1319-77-3 
98-95-3 
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EPA 
Hazardous 

'"" aste Number 

F005 

F006 

F007 

F009 

D004 

D005 

D006 

D007 

D008 

D009 

DOlO 

DOll 

D018 

Table 2.3.4- Permitted TRU Mixed Wastes 

Hazardous Waste1 

SQent non-halogenated solvents: 

Toluene 
Methyl ethyl ketone 
Carbon disulfide 
Isobutanol 
Pyridine 
Benzene 
2-Ethoxyethanol 
2-Nitropropane 

Wastewater treatment sludges from electroQlating 
OQerations: 

Cadmium 
Chromium 
Cyanide 
Lead 
Nickel 
Silver 

SQent cvanide glating bath solutions from 
electroplating operations: 

See F006 

Snent strinning and cleaning bath solutions from 
elecu·oQlating OQerations where cyanides are used 
in the process: 

See F006 

A .. .rsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Benzene 
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Abstracts Service 
(CAS) Registry 

Number 

108-88-3 
78-93-3 
75-15-0 
78-83-1 
110-86-1 
71-43-2 
110-80-5 
79-46-9 

7440-43-9 
7440-47-3 
57-12-5 
7439-92-1 
7440-02-0 
7440-22-4 

7440-38-2 

7440-39-3 

7440-43-9 

7440-47-3 

7439-92-1 

7439-97-6 

7782-49-2 

7440-22-4 

71-43-2 



EPA 
Hazardous 

Waste Number 

D019 

D021 

D022 

D026 

D027 

D028 

D029 

D030 

D032 

D033 

D034 

D035 

D036 

D037 

D038 

D039 

D040 

D043 

P015 

P030 

P098 

P099 

P106 

P120 

U002 

U003 

Table 2.3.4- Permitted TRU Mixed Wastes 

Hazardous Waste1 

Carbon Tetrachloride 

Chlorobenzene 

Chloroform 

Cresol 

1 ,4-Dichlorobenzene 

1,2-Dichloroethane 

1, 1-Dichloroethylene 

2,4-Dinitrotoluene 

Hexachl orobenzene 

Hexachlorobutadiene 

Hexachloroethane 

Methyl ethyl ketone 

Nitrobenzene 

Pentachlorophenol 

Pyridine 

Tetrachloroethylene 

Trichloroethylene 

Vinyl chloride 

Beryllium pcrwder (H) 

Cyanides (soluble cyanide salts), not othe1wise 
specified (H) 

Potassium Cyanide (H) 

Potassium Silver Cyanide (H) 

Sodium Cyanide (H) 

Vanadium Pentoxide (H) 

Acetone EI) 

Acetonitrile (I,T) 
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Chemical 
Abstracts Service 
(CAS) Registry 

Number 

56-23-5 

108-90-7 

67-66-3 

1319-77-3 

106-46-7 

107-06-2 

75-35-4 

121-14-2 

118-74-1 

87-68-3 

67-72-1 

78-93-3 

98-95-3 

87-86-5 

110-86-1 

127-18-4 

79-01-6 

75-01-4 

7440-41-7 

N/A 

151-50-8 

506-61-6 

143-33-9 

1314-62-1 

67-64-1 

75-05-8 
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EPA 
Hazardous 

Waste Number 

U019 

U037 

U043 

U044 

U052 

U070 

U072 

U078 

U079 

U103 

U105 

Ul08 

U122 

Ul33 

U134 

Ul51 

Ul54 

U159 

U196 

U209 

U210 

U220 

U226 

U228 

U239 

Table 2.3.4- Permitted TRU Mixed Wastes 

Hazardous Waste1 

Benzene (I, T) 

Chlorobenzene (T) 

Vinyl Chloride (T) 

Chloroform (T) 

Cresol (T) 

1,2-Dichlorobenzene (T) 

1,4-Dichlorobenzene (T) 

1, 1-Dichloroethylene (T) 

1,2-Dichloroethylene (T) 

Dimethyl Sulfate (T) 

2,4-Dinitrotoluene (T) 

1,4-Dioxane (T) 

Formaldehyde (T) 

H ydrazine (R, T) 

Hydrot1uoric Acid (C,T) 

MerCUl)1 en 
Methanol (I) 

Methyl Ethyl Ketone (I,T) 

Pyridine (T) 

1,1 ,2,2-Tetrachloroethane (T) 

Tetrachloroethylene (T) 

Toluene (T) 

1, 1,1-Trichloroethane (T) 

Trichloroethylene (T) 

Xylene (I,T) 
1 Designations in parentheses for P- and U-coded wastes reflect tbe basis for the listing and are as follows: 

H - acute toxicity 

T- toxicity 
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Abstracts Service 
(CAS) Registry 

Number 

71-43-2 

108-90-7 

75-01-4 

67-66-3 

1319-77-3 

95-50-1 

106-46-7 

75-35-4 

156-60-5 

77-78-1 

121-14-2 

123-91-1 

50-00-0 

302-01-2 

7664-39-3 

7439-97-6 

67-56-1 

78-93-3 

110-86-1 

79-34-5 

127-18-4 

108-88-3 

71-55-6 

79-01-6 

1330-20-7 



R - reactivity 

I - ignitability 

C - conosi vity 

Waste Isolation Pilot Plant 
Hazardous Waste Pennit 

December 21,2012 

Acceptance of U-coded v;astes listed for reactivity, ignitability, or corrosivity characteristics is contingent upon a demonsu·ation that the 
wastes meet the requirements specified in Penuit Section 2.3.3.7. 

2.3.5. Derived Waste 

Any WIPP-generated waste derived from adequately characterized, WIPP-accepted TRU 
mixed waste generated at an off-site facility (derived 1-vaste) does not need to be additionally 
characterized for hazardous waste components if the Permittees use the generator's 
characterization data and knowledge of the processes at the WIPP facility to identify and 
characterize derived waste. Derived waste containers shall be managed according to Permit 
Attachment AI (Container Storage), Section Al-ld(l ), and meet all TSDF waste acceptance 
criteria in Permit Section 2.3.3 prior to disposal at WIPP. 

2.4. WASTE MINIMIZATION PROGRAM 

The Permittees shall implement and maintain a waste minimization program to reduce the volume 
and toxicity of hazardous and mixed wastes generated at the facility, as required by 20.4.1.500 
NMAC (incorporating 40 CFR §264.73(b)(9)). The waste minimization program shall include 
proposed, practicable methods of treatment and storage cunently available to the Permittees to 
minimize the present and future threat to human health and the environment. The waste 
minimization program shall include the follmving items: 

1. Written policies or statements that outline goals, objectives, and methods for source 
reduction and recycling of hazardous and mixed waste at the facility; 

2. Employee training or incentive programs designed to identify and implement source 
reduction and recycling opportunities for all hazardous and mixed \~.rastes; 

3. Source reduction or recycling measures implemented in the last five years or planned for the 
next federal fiscal year; 

4. Estimated dollar amounts of capital expenditures and operating costs de·voted to source 
reduction and recycling of hazardous and mixed '~'aste; 

5. Factors which have prevented implementation of source reduction or recycling; 

6. Summary of additional waste minimization efforts that could be implemented at the facility 
that analyzes the potential for reducing the quantity and toxicity of each waste stream 
through production process changes, production reformulations, recycling, and all other 
appropriate means including an assessment of the technical feasibility, cost, and potential 
waste reduction for each option; 

7. ' Flow chruts and/or tables summruizing all hazru·dous and mixed waste streams produced by 
the facility by quantity, type, building or ru·ea, and program; and 
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8. Demonstration of the need to use those processes which produce a particular hazardous or 
mixed waste due to a lack of alternative processes, available technology, or available 
alternative processes that would produce less volume or less toxic waste. 

The Permittees shall submit to the Secretary a report regarding progress made in the waste 
minimization program in the previous year. The report shall address items 1 - 8 above, shall show 
changes from the previous report, and shall be submitted annually by December 1 for the year 
ending the previous September 30t11

• 

2.5. DUST SUPPRESSION 

The Permittees shall not use waste, used oil, or any other material which is contaminated with 
dioxin, polychlorinated biphenyls (PCBs), or any other hazardous waste (other than a waste 
identified solely on the basis of ignitability), for dust suppression or road treatment, as specified in 
20.4.1.700 NMAC (incorporating 40 CPR §266.23(b)). 

2.6. SECURITY 

In order to prevent the unknowing entry, and minimize the possibility of unauthorized entry, of 
persons or livestock onto the active pmtion of the facility, the Permittees shall comply with the 
following security provisions, as required by 20.4.1.500 NMAC (incorporating 40 CPR §264.14). 

2.6.1. 24-Hour Surveillance System 

The Permittees shall maintain a 24-hour surveilLance system comprised of security officers 
that provide protection 24 hours per day, every day. Security officers shall continuously 
monitor and control personnel, vehicle, and material access/egress to the active portion of 
the facility, known as the Prope11y Protection Area (PPA), in compliance with 20.4.1.500 
NMAC (incorporating 40 CPR §264.14(b)(l)). 

During non-operational hours, security officers shall conduct documented security patrols 
outside of the PPA, at a minimum rate of tvv·o per 12-hour shift. W11euever scheduled 
security patrols cannot be made, the reason for missing the patrol shall be documented in the 
security logbook. 

2.6.2. Barrier 

The PPA shall be enclosed by a permanent seven ft high chain-link fence topped by three 
strands of barbed \Vire, for a total height of eight ft The fence shall completely surround all 
major surface structures on the active portion of the facility and shall also be inspected as 
specified in Permit Attachment E to ensure it remains in good repair, in compliance with 
20.4.1.500 NMAC (incorporating 40 CPR §264.14(b)(2)(i)). 

2.6.3. Means to Control Entry 

The Permittees shall control entry to the active portion of the facility at all times, in 
compliance with 20.4.1.500 NMAC (incorporating 40 CPR §264.14(b)(2)(ii)). Entry into the 
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PPA, whether by personnel or vehicles, shall be through controlled gates and doors. Only 
properly identified and authorized persons, vehicles, and property shall be allowed entrance 
to and exit from the active portion of the facility. Security shall require employees to 
identify themselves with an identification badge when entering or leaving the premises, and 
shall require visitors to show proper authorization prior to allowing them to enter the active 
portion of the facility. Visitors shall be required to wear an approved badge and may require 
an authorized escort. 

For the purposes of entry control to areas where wastes are managed, stored, or disposed, 
these areas shall be posted as Controlled Areas, and access shall be limited to trained and 
qualified individuals and visitors escorted by trained and qualified individuals. 

2.6.4. Warning Signs 

The Pennittees shall post "No Trespassing" signs and "Danger: Authorized Personnel Only" 
signs in English and Spanish at approximately 50ft intervals on the permanent chain-link 
fence surrounding the PP A. The signs shall be legible from a distance of 25 ft and shall be 
visible from any approach to the facility. These same signs, plus security and traffic signs, 
shall also be located on the controlled gates, in compliance with 20.4.1.500 NMAC 
(incorporating 40 CFR §264.14(c)). 

2.7. GENERAL INSPECTION REQUIREMENTS 

2. 7 .1. Inspection Schedule 

The Permittees shall implement the inspection schedule specified in Permit Attachment E 
(Inspection Schedule, Process and Forms) to detect any malfunctions and deteriorations, 
operator eLTors, and discharges, as required by 20.4.1.500 NivlAC (incorporating 40 CFR 
§264.15(b )). 

2.7.2. Inspection Lo£: Forms 

The Permittees shall use the inspection logbooks and fmms as specified in Permit 
Attachment E. Original copies of these completed forms are maintained in the Operating 
Record. The Pennittees shall record the date and time of the inspection, the name of the 
inspector, a notation of the observations made, and the date and nature of any repairs or 
other remedial actions, as required by 20.4.1.500 NMAC (incorporating 40 CFR 
§264. 15(d)). 

2.7 .3. Inspection Frequency 

The Permittees shall inspect monitoring equipment, safety and emergency equipment, 
security devices, and operating and structural equipment at the frequency specified in Tables 
E-1 and E-2 of Pennit Attachment E, and as required by 20.4.1.500 NMAC (incorporating 
40 CFR §264.15(b)). 
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2.7.4. Inspection Remediation 

The Permittees shall remedy any deterioration or malfunction of equipment or structures 
which an inspection reveals, as required by 20.4.1.500 NMAC (incorporating 40 CFR 
§264.15(c)). 

2.7.5. Inspection Records 

Beginning with the effective date of this Permit, the Permittees shall maintain inspection 
logbooks and forms in the operating record until closure, as required by 20.4.1.500 NMAC 
(incorporating 40 CFR §§264.15(d) and 264.73(b)(5)). 

2.8. PERSONNEL TRAINING 

The Permittees shall conduct personnel training, as required by 20.4.1.500 NMAC (incorporating 
40 CFR §264.16). 

2.8.1. Personnel Training Content 

The personnel training program shall include the requirements specified in Permit 
Attachment F (Personnel Training) and Permit Attachment F2 (Training Course and 
Qualification Card Outlines), as required by 20.4.1.500 NMAC (incorporating 40 CFR 
§264.16). 

2.8.2. Personnel Trainin2: Requirements 

The Permittees shall train all persons involved in the management of mixed and hazardous 
waste in procedures relevant to the positions in which they are employed, as specified in 
Permit Attachment Fl (RCRA Hazardous Waste Management Job Titles and Descriptions), 
and as required by 20.4.1.500 Niv1AC (incorporating 40 CFR §264.16). 

2.8.3. Personnel Training Records 

The Permittees shall maintain training documents and records, as required by 20.4.1.500 
NJ:v1AC (incorporating 40 CFR §264.16(d) and (e)). 

2.8.4. Continuing Training 

Unless othenvise specified by this Permit, continuing training required by this Permit on an 
annual or biennial basis shall be completed by the end of the month of the anniversary date 
when the training was previously completed. 
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2.9. GENERAL REQUIREMENTS FOR HANDLING IGNITABLE. CORROSIVE. 
REACTIVE. OR INCOMPATIBLE WASTES 

The Pennittees shall not manage, store or dispose of ignitable, conosive, reactive, or incompatible 
wastes, as defined in 20.4.1.200 NMAC (incorporating 40 CFR §§261.21, 261.22, and 261.23) and 
20.4.1.500 NMAC (incorporating 40 CFR §264 Appendix V) within the permitted units. The 
Permittees shall comply with the procedures to prevent acceptance of ignitable, conosive, reactive, 
and incompatible waste specified in Permit Sections 2.3.1 and 2.3.3. 

2.10. PREPAREDNESS AND PREVENTION 

2.1 0.1. Required Equipment 

The Permittees shall maintain at the facility the equipment specified in the Contingency 
Plan, Permit Attachment D (RCRA Contingency Plan), as required by 20.4.1.500 NMAC 
(incorporating 40 CFR §264.32). 

2.1 0.1.1. Internal Communications 

The Permittees shall have an internal communications or alarm system 
capable of providing immediate emergency instruction (voice or signal) 
to facility personnel, as required by 20.4.1.500 NMAC (incorporating 40 
CFR §264.32(a)). The internal communication systems shall include two
\vay communication by the public address (PA) system and its intercom 
phones and paging channels, an internal telephone system, mine phones, 
pagers and plectrons, and pmtable two-Vilay radios. The alann system 
shall include local and facility-wide alann systems. 

2.10.1.2. External Communications 

The Permittees shall have a communications device or system capable of 
summoning outside agencies for emergenq' assistance, as required by 
20.4.1.500 NI\·'IAC (incorporating 40 CFR §264.32(b)). The external 
communication systems shall include the commercial telephone system 
and tv/O-\\·'ay radios. 

2.10.1.3. Emen::encv Equipment 

The Permitte,es shall have portable fire extinguishers, fire control 
equipment, spill control equipment, and decontamination equipment as 
described in Permit Attachment D (RCRA Contingency Plan) and as 
required by 20.4.1.500 NMAC (incorporating 40 CFR §264.32(c)). 

2.10.1.4. Water for Fire Control 

The Permittees shall have water at adequate volume and pressure to 
supply water-hose streams, foam-producing equipment, automatic 

PERMIT PART 2 
Page 2-15 of 21 

:0?8bi 



Waste Isolation Pilot Plant 
Hazardous Waste Penn.it 
December 21,2012 

sprinklers, or water-spray systems, as required by 20.4.1.500 NMAC 
(incorporating 40 CFR §264.32(d)). The WIPP facility water system shall 
consist of water furnished by the City of Carlsbad capable of providing 
water at a rate of 6,000 gallons per minute; two water storage tanks, one 
180,000-gallon capacity tank for use by the fire-water system and a 
second tank with a 100,000-gallon reserve; dedicated fire-water pumps 
rated at 1,500 gallons per minute at 125 pounds per square inch; and a 
wet-pipe sprinkler system connected to surface buildings as described in 
Permit Attachment D (RCRA Contingency Plan). 

2.10 .1. 5. Electrical Backup 

In case of loss of AC power input to the UPS units, the dedicated batteries 
were designed to supply power to a fully loaded UPS for 30 minutes. It is 
expected that the AC power input to the UPS will be restored within 30 
minutes, either from the off-site electric utility or from the site back -up 
power generator system. 

The RH Complex is included in the WHB. The Central UPS supplies 
power to the WHB which includes the RH Complex. The RH Bay, Hot 
Cell and Transfer Cell equipment are serviced by dual 1,300 KW diesel 
powered generators located between the exhaust shaft and the WHB. The 
generators provide backup power to both CH and RH waste handling 
operations. The RH waste handling equipment is designed to stop as a 
result of loss of power in a fail-safe condition. Power from the back-up 
generators may be utilized to place RH TR U mixed waste containers in 
process into a safe configuration. During a total power outage condition 
selected RH loads can be powered by the Central UPS. Within a short 
time selected RH loads at 480 volts and below can be powered by the 
Backup Diesel Generators. The backup central UPS for the WHB would 
also supply backup pmver to the RH Complex. 

Human health and the environment are protected during a loss of off-site 
po'rver by a combination of factors: 

1. The underground filtration system fails in the "filter" mode so that 
no releases of contaminated particulates \vill occur 

u. The UPS maintains all monitoring systems and alarms in waste 
handling areas so that fires or pressure loss will be detected and an 
appropriate response initiated 

111. Generators are brought online within 30 minutes, at which time 
hoisting can be initiated so that personnel do not have to stay 
underground for extended lengths of time. 
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iv. Decisions to evacuate underground personnel will be made in 
accordance with the requirements of the Mine Safety and Health 
Administration (MSHA) 

v. The waste hoist brakes set automatically so that loads do not fall 

v1. Cranes retain their loads so that spills do not occur from dropped 
containers 

v11. Communication systems are maintained 

v111. The emergency operations center is powered if it is needed 

2.10.2. Testing and Maintenance of Equipment 

The Permittees shall test and maintain the equipment specified in Permit Section 2.10 .1, as 
necessary, to assure its proper operation in time of emergency, as specified in Pennit 
Attachment E and as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.33). 

2.10.3. Access to Communications or Alarm System 

The Permittees shall maintain access to the communications and alarm systems specified in 
Pennit Section 2.10.1, as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.34). 

2.10.4. Required Aisle Space 

The Permittees shall maintain aisle space in the WHB Unit and Parking Area Unit (Part 3) to 
allow the unobstructed movement of personnel, fire protection equipment, spill control 
equipment, and decontamination equipment to any area of facility operation in an 
emergency, as required by 20.4.1.500 Nl'v1AC (incorporating 40 CFR §264.35). 

2.10.5. i\1Tan£ements with Local Authmities 

2.10.5.1. Parties to A...IT3ll£ements 

The Permittees shall maintain preparedness and prevention arrangements 
with state and local autholities, other mining operations, contractors, and 
other governmental agencies specified in Permit Attachment D, Section 
D-6, as required by 20.4.1.500 NI'v1AC (incorporating 40 CFR 
§§264.37(a) and 264.52(c)). If state or local authorities, other mining 
operations, contractors, or other governmental agencies decline to enter 
into prepa1·edness and prevention anangernents with the Permittees, the 
Permittees shall document this refusal in the operating record, as required 
by 20.4.1.500 NMAC (incorporating 40 CFR §264.37(b)). 
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2.10.5.2. Coordination Agreements 

As specified in Section D-6 of Permit Attachment D, these an·angements 
shall be either Memoranda of Understanding (MOU) or Mutual Aid 
Agreements (MAA) between the Permittees and the off-site cooperating 
agencies, and shall include the elements required by 20.4.1.500 NMAC 
(incorporating 40 CFR §264.37(a)). Copies and descriptions of these 
MOUs and agreements shall be maintained at the facility in the operating 
record. 

2.11. HAZARDS PREVENTION 

The Permittees shall operate the WIPP facility to fully meet each of the requirements of 
20.4.1.900 NMAC (incorporating 40 CFR §270.14(b)(8)), to prevent hazards associated 
with unloading operations, prevent runoff from hazardous waste handling areas, prevent 
contamination of water supplies, mitigate the effects of equipment and power failures, 
prevent undue exposure of personnel to hazardous waste, and prevent releases to the 
atmosphere, as specified in Permit Attachments A (General Facility Description and Process 
Information), Al (Container Storage), and A2 (Geologic Repository). 

2.12. CONTINGENCY PLAN 

2.12.1. Implementation of Plan 

The Permittees shall immediately implement the Contingency Plan as specified in Permit 
Attachment D whenever there is a fire, explosion, or release of mixed or hazardous waste or 
hazardous waste constituents which could threaten human health or the environment, as 
required by 20.4.1.500 NMAC (incorporating 40 CFR §264.5l(b)). 

2.12.2. Copies of Plan 

The Pennittees shall maintain copies of the Contingency Plan and all revisions and 
amendments to the Contingency Plan as required by 20.4 .1.500 NMAC (incorporating 40 
CFR §264.53). The Permittees shall provide copies of the cmTent Contingency Plan to the 
Secretary and all entities vvith \Vhich the Permittees have emergency MOUs or Iv1AAs, as 
required by 20.4.1.500 NMAC (incorporating 40 CFR §264.53(b)). The Permittees shall 
maintain at least one cunent paper copy of the Contingency Plan at the facility in a location 
readily accessible to the EmergenC)' Coordinator specified in Permit Section 2. 12.4. 

2.12.3. Amendments to Plan 

The Petmittees shall review and immediately amend, if necessary, the Contingency Plan, as 
required by 20.4.1.500 NMAC (incorporating 40 CFR §264.54). 
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An Emergency Coordinator as specified in Table D-2 of Permit Attachment D shall be 
available at all times in case of an emergency. The Emergency Coordinator shall be 
thoroughly familiar with the Contingency Plan and shall have the authority to commit the 
resources needed to implement the Contingency Plan, as required by 20.4.1.500 NMAC 
(incorporating 40 CFR §264.55). In the event of an imminent or actual emergency, the 
Emergency Coordinator shall implement the requirements of 20.4.1.500 NMAC 
(incorporating 40 CFR §264.56). 

2.13. MANIFEST SYSTEM 

The Permittees shall comply with the manifest requirements of 20.4.1.500 NMAC (incorporating 40 
CFR §§264.71 and 264.72). The Permittees shall not accept for storage or disposal any mixed waste 
from an off-site source without an accompanying manifest. 

2.14. RECORDKEEPING AND REPORTING 

In addition to the recordkeeping and reporting requirements specified elsewhere in tllis Permit, the 
Permittees shall comply with the following conditions: 

2.14.1. Operating Record 

The Permittees shall maintain a ,:vritten operating record at the facility, as required by 
20.4.1.500 NlV1AC (incmvorating 40 CFR §264.73(a)). The \vritten operating record shall 
include all information required under 20.4.1.500 NMAC (incorporating 40 CFR 
§264.73(b)) subject to the limitations on the storage of classified information as discussed in 
Permit Attachment C. Unless specifically prohibited by this Permit, an electronic record that 
cannot be altered by the user and capable of producing a paper copy shall be deemed to be a 
VvTitten record. The Pennittees shall maintain the operating record until closure of the 
facility. 

2.14.2. Biennial Report 

The Permittees shall submit to the Secretary a biennial report, as required by 20.4.1.500 
NMAC (incorporating 40 CFR §264.75). 
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PERMIT A TIACHMENTS 

Permit Attachment A (as modified from WIPP Hazardous Waste Facility Permit Amended Renewal 
Application, "General Facility Description and Process Infmmation"- Chapter A and "Information 
for Specific Units- Chapter M) 

Permit Attachment Al (as modified from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application, "Container Storage- Appendix Ml) 

Permit Attachment A2 (as modified from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application, "Geologic Repository - Appendix M2) 

Permit Attachment B (as modified from WIPP Hazardous Waste Facility Pennit Amended Renewal 
Application, "Part A Application"), 

Permit Attachment C (as modified from WIPP Hazardous Waste Facility Permit Amended Renewal 
Application, "Waste Analysis Plan"- Chapter B). 

Permit Attachment Cl (as modified from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application, "Waste Characterization Sampling Methods"- Appendix Bl). 

Permit Attachment C2 (as modified from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application, "Statistical Methods Used in Sampling and Analysis" - Appendix B2). 

Permit Attachment C3 (as modified from \VIPP Hazardous \Vaste Facility Permit Amended 
Renev,1al Application. "Quality Assurance Oqjectives a.nd Data Validation Techniques for Waste 
Characterization Sampling and Analytical Methods" - Appendix B3). 

Permit Attachment C4 (as modified from WIPP Hazardous Waste Facility Permit Amended 
Rene-.:..,·al Application, "TRU Waste Characterization Using Acceptable Knm:vledge"- Appendix 
B4). 

Per111it Attachment C5 (as modified from \VIPP Hazardous \Vaste Facility Pennit Amended 
Rene1.val Application, "Quality Assurance Project Plan Requirements" -Appendix B5). 

Pe1111it Attachment C6 (as modified from \~liPP Hazardous Vlaste Facility Pennit Amended 
Renewal Application, "Waste Isolation Pilot Plant DOE Audit and Surveillance Program'· -
Appendix B6). 

Permit Attachment C7 (as modified from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application, "Permittee Level TRU Waste Confim1ation Processes"- Appendix B7). 

Permit Attachment D (as modified from \VIPP Hazardous Waste Facility Permit Amended Renewal 
Application, "RCRA Contingency Plan"- Chapter F). 

Permit Attachment E (as modified from WIPP Hazm·dous Waste Facility Permit Amended Renewal 
Application, "Inspection Schedule, Process and Forms" - Chapter D). 
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Permit Attachment F (as modified from WIPP Hazardous Waste Facility Permit Amended Renewal 
Application, "Personnel Training" -Chapter H). 

Pennit Attachment Fl (as modified from WIPP Hazardous Waste Facility Pennit Amended 
Renewal Application, "RCRA Hazardous Waste Management Job Titles and Descriptions"
Appendix Hl). 

Permit Attachment F2 (as modified from WIPP Hazardous Waste Facility Pennit Amended 
Renewal Application, "Training Course and Qualification Card Outlines" - Appendix H2). 

PERMIT PART 2 
Page 2-21 of 21 



Waste Isolation Pilot Plant 
Hazm·dous Waste Pennit 

November 27.2012 

PART 3- CONTAI}JER STORAGE ................................................................................................... I 
3.1. DESIGNATED CONTAI}JER STORAGE UNITS .................................................... 1 

3 .1.1. Waste Handling Building Container Storage Unit.. ...................................... ! 
3 .1.1.1. Storage Containers ...................................................................... 1 
3.1.1.2. Storage Locations and Quantities ................................................ I 
3.1.1.3. Use ofCHBay Surge Storage ..................................................... I 
3.1.1.4. Notification ofCH Bay Surge Storage Use ................................ 1 
3.1.1.5. StorageonPallets ........................................................................ 2 
3.1.1.6. Storage ofDerived Waste ............................................................ 2 
3.1.1.7. CH TRU Mixed Waste Storage Time Limit ............................... 3 
3.1.1.8. Minimum Aisle Space ................................................................. 3 
3.1.1.9. Storage ofRH TRU Mixed Waste Containers ............................ 3 
3.1.1.10. RH TRU Mixed Waste Storage Time Limit ............................... 3 
3.1.1.11. Hot Cell RH TRU Mixed Waste Processing Capacity ................ 3 

3.1.2. Parking Area Container Storage Unit.. .......................................................... 4 
3.1.2.1. Storage Containers ...................................................................... 4 
3.1.2.2. Storage Locations and Quantities ............................................... .4 
3.1.2.3. Use of Parking Area Surge Storage ............................................. 4 
3.1.2.4. Notification ofParking Area Surge Storage Use ....................... .4 
3.1.2.5. Prohibition on Opening Shipping Containers ............................. 5 
3.1.2.6. Storage Time Limit ..................................................................... 5 
3.1.2.7. Minimum Aisle Space ................................................................. 5 

3.2. PERMITTED AND PROHIBITED 'WASTE IDENTIFICATION ............................. 5 
3 .2 .1. Penni tted v.,r aste ............................................................................................ 5 

3.2.1.1. Waste Analysis Plan .................................................................... 6 
3.2.1.2. TSDF Waste Acceptance Criteria ............................................... 6 
3.2.1.3. Hazardous Waste Numbers ......................................................... 6 

3.2.2. Prohibited Waste ........................................................................................... 6 
3.3. CONDITION OF CONTi\.mERS ......................... o •••••••••••••••••••••••••••••••••••• H •••••••••••••• 6 

3.3.1. Acceptable Storage Containers ..................................................................... 6 
3.3.1.1. Standard 55-gaJlon (208-liter) Drum ........................................... 6 
3.3.1.2. Standard '\Vaste Box (SWB) ....................................................... 6 
3.3.1.3. Ten-drum 0\ierpack (TDOP) ...................................................... 7 
3.3.1.4. 85-gallon (322-liter) Drum .......................................................... 7 
3.3.1.5. 1 00-gallon (379-liter) Drum ........................................................ 7 
3.3.1.6. RH TRU Canister ........................................................................ 7 
3.3 .1. 7. Standard Large Box 2 (SLB2) .................................................... 7 
3.3.1.8. Shieided Container* .................................................................... 7 

3.3.2. Derived Waste Containers ............................................................................. 8 
3.4. COMPATIBILITY OF WASTE WITH CONTAI}JERS ............................................ 8 
3.5. MANAGEMENT OF CONTAI}JERS ......................................................................... 8 
3.6. CONTAINMENT Sl:TSTE1vfS ...................................................................................... 8 
3.7. INSPECTION SCHEDULES AND PROCEDURES .................................................. & 

3.7.1. Inspection of 55-Gallon Drum Seven-Packs ................................................. & 
3.7.2. Inspection of Sealed Contact-Handled or Remote-Handled Packages ......... 8 

3.8. RECORDKEEPING ..................................................................................................... 9 

PERMIT PART 3 

:0?8~8 



Waste Isolation Pilot Plant 
Hazardous Waste Pe1mit 
November 27, 2012 

PERMIT PART 3 



PART3-CONTAINERSTORAGE 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 27. 2012 

3.1. DESIGNATED CONTAINER STORAGE UNITS 

This Part authorizes the storage and management oftransuranic (TRU) mixed waste containers in 
the Waste Handling Building and Parking Area Container Storage Units described below. Specific 
facility and process information for the storage and management of TRU mixed waste in these 
Container Storage Units is incorporated in Permit Attachment A1 (Container Storage). 

3 .1.1. Waste Handling Building Container Storage Unit 

The Waste Handling Building Container Storage Unit (WHB Unit) is located in the Waste 
Handling Building (WHB) at the WIPP facility. The WHB Unit consists of the WHB 
contact-handled (CH) Bay and the remote-handled (RH) Complex. The areas and storage 
capacities for the WHB unit are defined in Table 3 .1.1. 

The Pennittees may store and manage TRU mixed waste in the WHB Unit, provided the 
Petmittees comply with the following conditions: 

3.1.1.1. Storage Containers 

The Pennittees shall store TRU mixed waste in containers specified in 
Permit Section 3.3.1. 

3 .1.1. 2. Storage Locations and Quantities 

The Pennittees may store TRU mixed waste containers in the locations in 
the WHB Unit, as specified in Table 3 .1.1 below and depicted in Permit 
Attachment A 1, Figures A 1-1 and A 1-17a, b,. and c. The Pennittees may 
store quantities ofTRU mixed waste containers in these locations not to 
exceed the maximum capacities specified in Table 3 .1.1 below. 

3.1.1.3. Use ofCH Bav Surge Storage 

The Permittees may use the CH Bay Surge Storage Area in Table 3 .1.1 
below only as specified in Permit Attachment Al, Section Al-1c(l ). 

3.1.1.4. Notification ofCH Bav Surge Storage Use 

The Pem1ittees shall notify the Secretary in writing upon using the CH 
Bay Surge Storage Area and provide justification for its use. The 
Petmittees shall post a link to the notice of CH Bay Surge Storage Area 
use on the WIPP Home Page, and inform those on the e-mail notification 
list as specified in Permit Section 1.11. The Pennittees shall submit a 
report to the Secretary by October 27 of each year summarizing CH Bay 
Surge Storage Area usage. 
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Description 

CH Bay Storage 
Area 

CHBay Surge 
Storage Area 

Derived Waste 
Storage Area 

Total for CH 
Waste 

RHBay 

Cask Unloading 
Room 

Hot Cell 

Transfer Cell 

Facility Cask 
Loading Room 

I Total for RH 
·waste 

I Facility Total 

I 

Table 3.1.1 - \¥HB Unit 

Area 

32,307ft2 . 

(3,001 m2
) 

included in CH Bay 
Storage Area 

included in CH Bay 
Storage Area 

32,307 ft2 

(3,001m2
) 

12,552 ft2 

(1,166 m2
) 

382 ft2 

(36m2
) 

1,841 ft2 

(171m2
) 

1,003 ft2 

(93 m2
) 

1,625 ft2 

(151m2
) 

17,403 re 
(1,617 m 2

) 

49,710 ft2 

(4,618 m 2
) 

Maximum 
Capacity 

4,800 ft3 

(135.9 m3
) 

1,600 ft3 

(45.3 m3
) 

66.3 ft3 

(1.88 m3
) 

6,466.3 ft 3 

183.1 m 3 

156 ft3 

(4.4 m3
) 

74 ft3 

(2.1 m3
) 

94.9 ft3 

(2.7 m3
) 

31.4fr3 

(0.89 m3
) 

31.4 ft3 

(0.89 m3
) 

387.7 re 
(11.0 m 3

) 

6,854 fr' 
(194.1 m3

) 

Container Equivalent 

13 loaded facility 
pallets and 4 CH 
Packages at the 
TRUDOCKS 

5 loaded facility 
pallets 

1 Standard Waste Box 

2 loaded casks and 1 
dmm of derived waste 

1 loaded cask 

12 drums and 1 dmm 

1 of derived waste 

1 canister 

1 canister 

3.1.1.5. Storage on Pallets 

The Pennittees shall store TRU mixed \Vaste containers unloaded from 
the Contact-Handled Packages (TRUPACT-II, HalfPACT, or 
TRUPACT III shipping containers) on pallets in the \VHB Unit, as 
described in Permit Attachment A1, Section A1-1c(1). 

3.1.1.6. Storage ofDerived \Vaste 

The Permittees shall store containers ofTRU mixed derived waste only in 
the Derived Waste Storage Area, the RH Bay, and the RH Hot Cell. The 
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Pennittees shall store the derived waste containers on a pallet that 
provides secondary containment and elevates the containers at least 6 
inches above the floor to protect them from contact with accumulated 
liquid. 

CH TRU Mixed Waste Storage Time Limit 

The Permittees shall not store a CH TRU mixed waste container in the 
WHB Unit for more than 60 calendar days, with the exception of the 
Derived ·waste Storage Area, where derived waste may be accumulated 
and stored until the container is full. 

Minimum Aisle Space 

The Pennittees shall maintain a minimum aisle space of 44 inches (1.1 m) 
between facility pallets in the CH Bay of the WHB Unit. The Pennittees 
shall maintain adequate aisle space of 44 inches (1.1 m) between loaded 
casks in the RH Bay of the WHB Unit. For other locations within the RH 
Complex, sufficient aisle space will be maintained to assure that 
emergency equipment can be accessed or moved to the necessary 
locations. 

Storage ofRH TRU Mixed Waste Containers 

The Pe1mittees shall store RH TRU mixed ·waste in casks, canisters, or 
drums in the RH Complex as described in Penn it Attachment A 1, Section 
Al-lc(l). 

3 .1.1.1 0. RH TRU Mixed Waste Storage Time Limit 

The Pennittees shall not store a RH TRU mixed waste container in the 
RH Complex for more than 60 calendar days, v,rith the follO\ving 
exceptions: 

L Derived ·waste Storage Areas, ·where derived waste may be 
accumulated and stored until the container is full; and 

11. Hot Cell, \Vhere 55-gallon drums may be stored for no more than 
25 of the 60 calendar days. 

3 .1.1.11. Hot Cell RH TRU Mixed Waste Processing Capacity 

The processing capacity of the Hot Cell is limited to 13,773 ft 3 (390m3
) 

ofRH TRU mixed waste. 
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3 .1.2. Parking Area Container Storage Unit 

The Parking Area Container Storage Unit (Parking Area Unit) is an asphalt and concrete 
surface extending from north of the rail sidings to the WEB, within the Controlled Area. 
The Parking Area Unit shall be enclosed by chain link fence. The Parking Area Unit shall 
comprise a surface area of no more than 137,050 ft2 (12,730 m2

), as depicted in Pennit 
Attachment Al, Figure Al-2. 

The Pennittees may store and manage TRU mixed waste in the Parking Area Unit, provided 
the Pe1mittees comply with the following conditions: 

3.1.2.1. 

3.1.2.2. 

3.1.2.3. 

3.1.2.4. 

Storage Containers 

The Pennittees shall store TRU mixed waste in containers specified in 
Pennit Section 3.3 .1. These TRU mixed waste containers shall be stored 
within the sealed Contact-Handled or Remote-Handled Packages 
described in Permit Attachment A 1. 

Storage Locations and Quantities 

The Pennittees shall store TRU mixed 1vaste containers in any location 
within the Parking Area Unit, as specified in Table 3.1.2 below. The 
Permittees may store quantities of TRU mixed waste containers within 
sealed Contact-Handled or Remote-Handled Packages in these locations 
not to exceed the maximum capacities specified in Table 3 .1.2 belm.•l. 

Use ofParking Area Surge Storage 

The Pennittees may use the Parking Area Surge Storage in Table 3 .1.2 
below only when the maximum capacity in the Parking Area is reached 
and as specified in Pem1it Attachment A1, Section A1-1 c(2). 

Notification of Parking Area Surge Storage Use 

The Permittees shall notify the Secretary in l?v'riting upon using the 
Parking Area Surge Storage and provide justification for its use. The 
Permittees shall post a link to the notice of Parking Area Surge Storage 
use on the \VIPP Home Page, and infonn those on the e-mail notification 
list as specified in Pennit Section 1.11. The Pennittees shall submit a 
report to the Secretary by October 27 of each year summarizing Parking 
Area Surge Storage usage. 
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Parking Area 

Parking Area 
Surge Storage 
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Table 3.1.2 - Parking Area Unit 

Area Maximum Container Equivalent 
Capacity 

137,050 ft2 6 734 ft3 , 40 Contact-Handled Packages 
(12,730 m2

) (191m3
) containing waste and 8 Remote-

Handled Packages containing 
waste. The total number of 
Contact-Handled Packages 
containing waste in the Parking 
Area Unit cannot exceed 50. 

Included in 2,129 ft3 12 Contact-Handled Packages and 
Parking Area (60m3

) 4 Remote-Handled Packages. The 
total number of Contact-Handled 
Packages containing waste in the 
Parking Area Unit cannot exceed 
50. 

3.1.2.5. Prohibition on Opening Shipping Containers 

3.1.2.6. 

The Petmittees shall keep the Contact-Handled or Remote-Handled 
Packages sealed at all times while in the Parking Area Unit. 

Storage Time Limit 

The Petmittees shall not store sealed Contact-Handled or Remote
Handled Packages in the Parking Area Unit for more than 59 days after 
the date the Inner Containment Vessel (ICV) of the Package \vas sealed 
at the generator site. Prior to storing a sealed Package, the Pennittees 
shaH verify that the ICV Closure Date for each Package is recorded in the 
WlPP Waste Infonnation System (\V\VIS) database described in Pennit 
Attachment C (Waste Analysis Plan). 

3.1.2.7. Minimum Aisle Space 

The Permittees shall maintain a minimum spacing of 4ft (1.2 m) benveen 
loaded Contact-Handled or Remote-Handled Packages. 

PERMITTED AND PROHIBITED WASTE IDENTIFICATION 

3.2.1. Permitted Waste 

The Permittees may store and manage TRU mixed waste in the W:HB Unit and Parking Area 
Unit, provided the Permittees comply with the following conditions: 
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3.2.1.1. 

3.2.1.2. 

3.2.1.3. 

Waste Analysis Plan 

The TRU mixed waste shall be characterized to comply with the waste 
analysis plan specified in Permit Section 2.3. 1. 

TSDF Waste Acceptance Criteria 

The TRU mixed waste shall comply with the treatment, storage, and 
disposal facility (TSDF) waste acceptance criteria specified in Permit 
Section 2.3 .3. 

Hazardous Waste Numbers 

The TRU mixed waste shall contain only hazardous waste numbers 
specified in Pennit Section 2.3.4. 

3.2.2. Prohibited Waste 

The Permittees shall not store or manage any TRU mixed waste that fails to comply with 
Penn it Section 3 .2.1. 

3.3. CONDITION OF CONTAINERS 

If a container holding TRU mixed waste is not in good condition (e.g., severe rusting, apparent 
structural defects) or if it begins to leak, the Permittees shall manage the TRU mixed waste 
containers specified in Permit Section 3 .3 .1 as specified in Permit Attachment A 1 and in 
compliance v,rith 20.4. I .500 1\T?v1AC (incorporating 40 CFR §264.171). 

3.3.1. Acceptable Storage Containers 

The Pennittees shall use containers that comply vlith the requirements for U.S. Deprntment 
of Transportation shipping container regulations (49 CFR § 173 - Shippers- General 
Requirements tor Shipment and Packaging, and 49 CFR § 178 - Specifications tor 
Packaging) for storage ofTRU mixed ~waste at \VIPP. The Pennittees are prohibited from 
storing TRU mixed waste in any container not specified in Permit Attachment A 1, Section 
Al-lb, as set forth belm:v: 

3.3.1.1. 

3.3.1.2. 

Standard 55-gallon (:.:WE-liter) Drum 

Each standard 55-gallon drum has a gross internal volume of7.4 ft3 (0.21 
1113). 

Standard Waste Box (SW"B) 

Each SWB has a gross internal volume of66.3 ft3 (1.88 m\ 
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3.3.1.3. 

3.3.1.4. 

3.3.1.5. 

Ten-dmm Overpack (TDOP) 

Waste Isolation Pilot Plant 
Hazardous Waste Pemut 

November 27, 2012 

Each TDOP has a gross internal volume of 160 ft3 (4.5 m3
). TDOPs may 

be used to contain up to ten standard 55-gallon drums or one SWB. 
TDOPs may be direct loaded or used to overpack dmms or SWBs 
containing CH TRU mixed waste. 

85-gallon (322-liter) Dmm 

Each 85-gallon dmm has a gross internal volume of up to 11.4 ft3 (0.32 
m3

). 85-gallon drums may be direct loaded or used for overpacking 55-
gallons dmms containing CH TRU mixed waste and for collecting and 
storing derived waste. 

100-gallon (379-liter) Drum 

Each 1 00-gallon dmm has a gross internal volume of 13.4 ft3 (0 .38m3
). 

1 00-gallon drums may be direct loaded with CH TRU mixed waste. 

3.3.1.6. RH TRU Canister 

3.3.1. 7. 

3.3.1.8. 

Each RH TRU canister has a gross internal volume of31.4 ft3 (0.89m3
). 

RH TRU canisters contain RH TRU mixed waste packaged in small 
containers (e.g., 55-gallon dmms) or waste loaded directly into the 
canister. 

Standard Large Box 2 (SLB2) 

Each SLB2 has a gross internal volume of261 ft3 (7.39m3
). SLB2s may 

be direct loaded with CH TRU mixed waste. 

Shielded Container* 

Each shielded container contains a 30-gaHon inner container \Vith a gross 
internal volume of 4.0 ft3 (O.llm3

). Shielded containers contain RH TRU 
mixed waste, but shielding '"''ill allow it to be managed and stored as CH 
TRU mixed waste. For the pmvose of this Pennit, shielded containers 
will be managed, stored, and disposed as CH TRU mixed waste, but will 
be counted tm~rards tbe voJwne limits associated with RH TRU mixed 
waste. Shielded containers may be overpacked into standard waste box 
or ten dmm overpack. 

*"Shielded Container" refers to the container depicted in Figure Al-37. 
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3.3.2. Derived Waste Containers 

The Permittees shall use standard 55-gallon dmms, SWBs, or 85-gallon dmms to collect, 
store, and dispose of derived waste. 

3.4. COMPATIBILITY OF WASTE WITH CONTAINERS 

The Permittees shall use containers made of or lined with materials which will not react with, and 
are otherwise compatible with, the TRU mixed waste to be stored, so that the ability of the container 
to contain the waste is not impaired, as required by 20.4.1.500 NMAC (incorporating 40 CFR 
§264.172). 

3.5. MANAGEMENT OF CONTAINERS 

The Pennittees shall manage all containers as specified in Pennit Attachment Al and shall keep all 
containers closed during storage, except when it is necessary to add waste to derived waste 
containers. The Permittees shall not open, handle, or store containers in a manner which may 
mpture the container or cause it to leak, as required by 20.4.1.500 NMAC (incorporating 40 CFR 
§264.173). 

3.6. CONTAINMENT SYSTEMS 

The Permittees shall maintain the secondary containment systems for all containers managed in the 
\VHB Unit and Parking Area Unit as specified in Penn it Attachment A 1, Section A 1-lf, and as 
required by 20.4.1.500 1\1\-iA.C (incorporating 40 CFR §264.175). 

3.7. INSPECTION SCHEDULES ANTI PROCEDURES 

The Permittees shall inspect the WHB Unit and Parking Area Unit TRU mixed waste container 
storage and management areas at least weekly, in accordance with Pennit Attachment E (Inspection 
Schedule, Process and Fonns), Tables E-1 and E-la, and Permit Attachment Al, Section Al-le, to 
detect 1eaking containers and deterioration of containers and the containment system caused by 
conosion and other factors, as required by 20.4.1.500 Nf..1LI\C (incorporating 40 CFR §264.174). 

3.7.1. Inspection of 55-Gallon Drum Seven-Packs 

The Permittees shall not be required to inspect the center drum of a 55-gallon seven-pack 
assembly, as depicted in Permit Attachment A2 (Geologic Repository), Figure A2-6. 

3.7.2. Inspection of Sealed Contact-Handled or Remote-Handled Packages 

The Permittees shall not be required to inspect the contents of sealed Contact-Handled or 
Remote-Handled Packages stored in compliance with Pennit Section 3 .1.2 and Permit 
Attachment Al, Section Al-le(2). The Pennittees shall attach a clearly legible sign to each 
Contact-Handled and Remote-Handled Package indicating whether the Contact-Handled or 
Remote-Handled Package contains TRU mixed waste. 
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3.8. RECORDKEEPING 

Waste Isolation Pilot Plant 
Hazardous Waste Pemtit 

November 27, 2012 

The Permittees shall place the results of waste analyses in the operating record as specified in 
Permit Section 2.14 and Permit Attachment C. 
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PERMIT ATTACHMENTS 

Permit Attachment Al (as modified from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application, "Container Storage"- Appendix Ml ). 

Permit Attachment A2 (as modified from WIPP Hazardous Waste Facility Pennit Amended 
Renewal Application, "Geologic Repository"- Appendix M2). 

Permit Attachment C (as modified from WIPP Hazardous Waste Facility Permit Amended Renewal 
Application, "Waste Analysis Plan"- Chapter C). 

Permit Attachment E (as modified from WIPP Hazardous Waste Facility Pennit Amended Renewal 
Application, "Inspection Schedule, Process and Forms"- Chapter D). 
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PART 4 - GEOLOGIC REPOSITORY DISPOSAL 

4.1. DESIGNATED DISPOSAL UNITS 
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This Part authorizes the management and disposal of contact-handled (CH) and remote-handled 
(RH) transuranic (TRU) mixed waste containers in the Underground Hazardous Waste Disposal 
Units (Underground HWDUs) identified herein. Specific facility and process infonnation for the 
management and disposal ofCH and RH TRU mixed waste in the Underground HWDUs is 
incorporated in Pennit Attachment A2 (Geologic Repository). 

4 .1.1. Underground Hazardous Waste Disposal Units 

The Underground HWDUs are located at the WIPP facility approximately 2150 feet (665 
meters) below the ground surface within the Salado formation. An Underground HWDU is a 
single excavated panel, consisting of seven rooms and two access drifts, designated for 
disposal ofTRU mixed waste containers. 

The Permittees may dispose TRU mixed waste in the Underground HWDUs, provided the 
Pem1ittees comply with the following conditions: 

4.1.1.1. Disposal Containers 

The Pennittees shall dispose TRU mixed \Vaste in containers specified in 
Permit Section 4.3 .1. 

4.1.1.2. Disposal Locations and Quantities 

The Permittees shall dispose TRU mixed waste containers in eight 
Underground HWDUs, as specified in Table 4.1.1 below and depicted in 
Pennit Attachment A2, Figure A2-1. The Pennittees may dispose 
quantities of TRU mixed waste containers in these locations not to exceed 
the niaximwn capacities specified in Table 4.1.1 belovv. The Permittees 
ma:y increase these capacities subject to the follo>ving conditions: 

L The Permittees may submit a Class 1 permit modification 
requiring prior approval of the Secretary in accordance v.rith 
20.4.1.900 N11""<\_C (incorporating 40 CFR §270.42(a)) to increase 
the CH TRU mixed waste capacity by 35,300 ft3 (J ,000 m 3

) or 
less, and the RH TRU mixed waste capacities in Panels 5 and 6 to 
a maximum of 22,950 ft3 (650m3

). 

At least 15 calendar days before submittal to NMED, the 
Pe1mittees shall post a link to the Class 1 pe1mit modification on 
the WIPP Home Page and inform those on the e-mail notification 
list. 
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Description 1 

Panel 1 

Panel2 

Panel 3 

Panel4 

PanelS 

I 

Panel6 

Panel 7 

Panel 8 

Total 

i 

I 
I 

! 

11. Notwithstanding Permit Section 4.1.1.2.i, any Underground 
HWDU CH TRU waste capacity may be increased by up to 25 
percent of the total maximum capacity in Table 4.1.1 by 
submitting a Class 2 permit modification request in accordance 
with 20.4.1.900 NMAC (incorporating 40 CFR §270.42(b)). 

Table 4.1.1- Underground HWDUs 

Maximum Final Waste 
Waste Type Capacity2 Volume 

CHTRU 636,000ft~ 370,800 ft,3 

(18,000 m·') (1 0,500 111°) 

CHTRU 636,000 ft,3 635,600 ft;' 
(18,000 m·') (17,998 m·') 

CHTRU 662,150 ft,3 603,600 ft,3 

(18,750 m~) (17,092 m·') 

CHTRU 662,150 ft,3 503,500 ft,3 

(18,750 m·') (14,258 mo) 

RHTRU 12,570 ft3 6,200 £!3 

(356m·') (176m") 

CHTRU 662,150 ft,3 562,500 ft3 

(18,750 In°) (15,927m3
) 

RHTRU 15,720 ft3 8,300 fr' 
(445 m·') (?..,- ,, _.)) m·) 

CHTRU 662,150 ft,3 

(18,750 m·') 

RHTRU 18 860 ft3 

I 
, ' 

(534 m·') 

CHTRU i 662,150 f\3 

I I 

I (18,750 nY') 

RHTRU l 
n 9SO ft3 I ,_,_, - .... I 
(650 m·') I 

CHTRU I 662,150 ft3 

I 1 (18,750 m3
) 

. I - 'i ! 
RHTRl' } ..-..!- .... -· 

(650m3
) 

CHTRU 5,244,9oo re 
(148,500 m3

) 

RHTRU 93,050 re 
(2,635 m3

) 

1 Tite area of each panel is approximately 124,150 ft2 (11.533 m2). 
1 "lv1aximum Capacity" is the maximum volume of TRU mixed waste that may be. emplaced in each paneL The maximum repository 

PERMITPART4 
Page 4-2 of 15 

i 

I 
I 
I 

l 
I 
l 
I 
I 

I 



Waste Isolation Pilot Plant 
Hazardous Waste Petmit 

November 1, 2012 

capacity of"6.2 million cubic feet oftransmanic waste" is specified in the WIPP Land Withdrawal Act (Pub. L. 101-579, as amended) 

4.2. PERMITTED AND PROHIBITED WASTE IDENTIFICATION 

4.2.1. Permitted Waste 

The Permittees may dispose TRU mixed waste in the Underground HWDUs, provided the 
Pennittees comply \Vith the following conditions: 

4.2.1.1. 

4.2.1.2. 

4.2.1.3. 

Waste Analysis Plan 

The TRU mixed vvaste shall be characterized to comply with the waste 
analysis plan specified in Penn it Section 2.3 .1. 

TSDF Waste Acceptance Criteria 

The TRU mixed waste shall comply with the treatment, storage, and 
disposal facility (TSDF) waste acceptance criteria specified in Permit 
Section 2.3.3. 

Hazardous Waste Numbers 

The TRU mixed waste shall contain only hazardous waste numbers 
specified in Pennit Section 2.3 .4. 

Derived waste may be disposed in the Underground H\VDUs as specit1ed in Pennit Section 
2.3.5. 

4.2.2. Prohibited Waste 

4.2.2.1. 

4.2.2.2. 

General Prohibition 

The Permittees shall not dispose any TRU mixed waste that fails to 
comply \Vith Pennit Section 4.2.1. 

Specific Prohibition 

After this Permit becomes effective, the Permittees shall not dispose non
mixed TRU waste in any Underground H\VDU unless such waste is 
characterized in accordance with the requirements of the \VAP specified 
in Pem1it Section 2.3 .1. The Pennittees shall not dispose TRU mixed 
waste in any Underground HWDU if the Underground HWDU contains 
non-mixed TRU waste which was disposed of after this Pennit became 
effective and was not characterized in accordance with the requirements 
ofthe WAP. 
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4.3. DISPOSAL CONTAINERS 

4.3.1. Acceptable Disposal Containers 

The Permittees shall use containers that comply with the requirements for U.S. Department 
of Transportation shipping container regulations ( 49 CFR § 173 - Shippers - General 
Requirements for Shipment and Packaging, and 49 CFR § 178 - Specifications for 
Packaging) for disposal ofTRU mixed waste at WIPP. The Permittees are prohibited from 
disposing TRU mixed waste in any container not specified in Penn it Attachment A 1 
(Container Storage), Section A1-1b, as set forth below: 

4.3.1.1. 

4.3.1.2. 

4.3.1.3. 

4.3.1.4. 

4.3.1.5. 

Standard 55-gallon (208-liter) Drum 

Standard 55-gallon drums are configured as a 7-pack or as an individual 
unit. 

Standard Waste Box (SWB) 

An SWB is configured as an individual unit. 

Ten-dmm Overpack (TDOP) 

A TDOP is configured as an individual unit. 

85-gallon (312-liter) Drum 

85-gallon drums are configured as a 4-pack or as an individual unit. 

100 gallon (3 79-liter) Drum 

100-gallon drums are configured as a 3-pack or as an individual unit. 

4.3.1.6. RH TRU Canister 

4.3.1.7. 

4.3.1.8. 

An RH TRU canister is configured as an indi\ridual unit. 

Standard Large Box 2 (SLB2) 

An SLB2 is configured as an individual unit. 

Shielded Container 

Shielded containers are configured as a three-pack. 
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4.3.2. Condition of Containers 
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If a container holding TRU mixed waste is not in good condition (e.g., severe msting, 
apparent structural defects) or if it begins to leak prior to disposal in an Underground 
HWDU, the Pennittees shall manage the TRU mixed waste containers specified in Pennit 
Section 4.3 .1 as specified in Permit Attachment A 1 and in compliance with 20.4.1.500 
NMAC (incorporating 40 CFR §264.171). 

4.4. VOLA TILE ORGANIC COMPOUND LIMITS 

The Permittees shall limit releases to the air of volatile organic compound waste constituents 
(VOCs) as specified by the following conditions, as required by 20.4.1.500 NMAC (incorporating 
40 CFR §264.601(c)): 

4.4.1. Room-Based Limits 

The measured concentration ofVOCs in any open (active) room and in each closed room in 
active panels within an Underground HWDU shall not exceed the limits specified in 
Table 4.4.1 below: 

Table 4.4.1 - VOC Room-Based Limits 

VOC Room-Based Concentration Limit 
Compound (PPMV) 

Carbon Tetrachloride 9625 

Chlorobenzene 13000 

Chlorofonn 9930 

1 ,1-Dichloroethylene 5490 

1 ,2-Dichloroethane 2400 
' I Methylene Chloride 100000 
I 
11,1 ,2,2-Tetrachloroethane 2960 

Toluene 11000 

1, 1, 1-Trichloroethane 33700 

There are no maximum concentration limits for other VOCs. 

4.4.2. Detetmination ofVOC Room-Based Limits 

The Pennittees shall confim1 the VOC concentration and emission rate limits identified in 
Pennit Section 4.4.1 using the VOC Monitoring Plan specified in Pennit Attachment N 
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(Volatile Organic Compound Monitoring Plan). The Permittees shall conduct monitoring of 
VOCs as specified in Permit Sections 4.6.2 and 4.6.3. 

4.4.3. Ongoing Disposal Room VOCMonitoring in Panels 3 Through 8 

The Pennittees shall continue disposal room VOC monitoring in Room 1 ofPanels 3 
through 8 after completion of waste emplacement until final panel closure unless the 
explosion-isolation wall specified in Pennit Attachment G 1 (Detailed Design Report for an 
Operation Phase Panel Closure System) is installed in the panel. 

4.5. DESIGN, CONSTRUCTION, AND OPERATION REQUIREMENTS 

The Pennittees shall design, construct, and operate the Underground HWDUs as specified by the 
following conditions and as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.601): 

4.5 .1. Repository Design 

The Pennittees shall construct each Underground HWDU in confmmance with the 
requirements specified in Petmit Attachment A2 and Petmit Attachment A3 (Drawing 
Number 51-W-214-W, "Underground Facilities Typical Disposal Panel"). 

4.5.2. Repositorv Construction 

4.5.2.1. Construction Requirements 

Subject to Pennit Section 4.5 .1, the Pennittees may excavate the 
follovving Underground ffiVDUs, as depicted in Pem1it Attachment A2, 
Figure A2-l, "Repository Horizon", and specified in Section A2-2a(3), 
"Subsurface Structures (Underground Hazardous Waste Disposal Units 
(ffiVDU s) )": 

• Panel 1 0 (Disposal area access drift) 
• Panel2 
~ Panel 9 (Disposal area access drift) 
• Panel3 
• Pane14 
• Panel 5 
• Panel6 
• Panel 7 
• Panel 8 

Prior to disposal of TRU mixed waste in a newly constructed 
Underground HWDU, the Permittees shall comply with the cettification 
requirements specified in Pennit Section 1.7.11.2. 
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4.5.2.2. Notification Requirements 

At least 30 calendar days prior to the projected start date of excavation of 
each Underground H\VDU, the Permittees shall provide written 
notification to the Secretary stating the projected start date of excavation, 
along with suppmting rationale (e.g., projected waste receipt rate, etc.). 
The Pennittees shall post a link to the notification transmittal letter on the 
WIPP Home Page and infonn those on the e-mail notification list as 
specified in Permit Section 1.11. 

Prior to disposal ofTRU mixed waste in a newly constructed Underground HWDU, the 
Permittees shall comply with the certification requirements specified in Pennit Section 
1.5.11. 

4.5 .3. Repository Operation 

4.5.3.1. 

4.5.3.2. 

Underground Traffic Flow 

The Petmittees shall restrict and separate the ventilation and traffic flow 
areas in the underground TRU mixed waste handling and disposal areas 
from the ventilation and traffic flow areas for mining and construction 
-equipment, except that during waste transpott in W-30, ventilation need 
not be separated north of S-1600. 

The Permittees shall designate routes for the traffic flmv ofTRU mixed 
waste handling equipment and constmction equipment as required by 
Permit Attachment A4 (Traffic Pattems ), Section A4-4, "Underground 
Traffic." These routes will be recorded on a mine map that is posted in a 
location ·where persons entering the underground can read it. \Vhenever 
the routes are changed, the map v,rill be updated. Maps v,rill be available in 
facility files until facility closure. 

Ventilation 

The Permittees shaU maintain a minimum runnin£ annual avera£e mine 
ventilation exhaust rate of260,000 standard fe/m~in and a mini~um 
active room ventilation rate of 3 5,000 standard ft3/min in each active 
room when waste disposal is taking place and workers are present in the 
room, as specified in Permit Attachment A2, Section A2-2a(3), 
"Subsurface Structures (Underground Ventilation System Description)" 
and as required by 20.4.1.500 NMAC (incorporating 40 CFR 
§264.60 1( c)). 
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4.5.3.3. Ventilation Barriers 

The Pe1mittees shall constmct ventilation barTicades in active 
Underground HWDUs to restrict the flow of mine ventilation air through 
full disposal rooms, as specified in Permit Attachment A2, Section A2-
2a(3), "Subsurface Structures (Underground Ventilation System 
Description)" and as required by 20.4.1.500 NMAC (incorporating 40 
CFR §264.60l(c)). 

4.6. MAINTENANCE AND MONITORING REQUIREMENTS 

The Permittees shall maintain and monitor the Underground HWDUs as specified by the following 
conditions and as required by 20.4.1.500 NMAC (incorporating 40 CFR §§264.601 and 264.602): 

4.6.1. Geomechanical Monitoring 

4.6.1.1. 

4.6.1.2. 

4.6.1.3. 

Implementation of Geomechanical Monitoring Program 

The Petmittees shall implement a geomechanical monitoring program in 
each Underground HVvDU as specified in Pennit Attachment A2, Section 
A2-5b(2), "Geomechanical Monitoring" and as required by 20.4.1.500 
NMAC (incorporating 40 CFR §264.602). 

Repmiim: Requirements 

The Pem1ittees shall submit to the Secretary an annual rep01t in October 
evaluating the geomechanical monitoring program and shall include 
geomechanical data collected from each Underground HVv'DU during the 
previous year, as specified in Pennit Attachment A2, Section A2-5b(2), 
"Geomechanical Monitoring", and shall also include a map showing the 
cmTent status of HWDU mining. The Pennittees shall also submit at that 
time an annual certification by a registered professional engineer 
ce1tifying the stability of any explosion-isolation walls. The Permittees 
shaH post a link to the geomechanical monitoring report transmittallett.er 
on the \VIPP Home Page and inform those on the e-mail notification list 
as specified in Pennit Section 1.11. 

Notification of Adverse Conditions 

When evaluation of the geomechanical monitoring system data identifies 
a trend towards unstable conditions which requires a decision whether to 
te1minate waste disposal activities in any Underground HWDU, the 
Permittees shall provide the Secretary with the same rep01i provided to 
the WIPP Operations Manager within seven calendar days of its issuance, 
as specified in Permit Attachment A2, Section A2-5b(2)(a), "Description 
ofthe Geomechanical Monitoring System". The Permittees shall post a 
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link to the adverse condition notice transmittal letter on the WIPP Home 
Page and inform those on the e-mail notification list as specified in 
Permit Section 1.11. 

4.6.2. Repositmy Volatile Organic Compound Monitoring 

4.6.2.1. 

4.6.2.2. 

4.6.2.3. 

Implementation ofReposit01y VOC Monitoring 

The Permittees shall implement repository VOC monitoring as specified 
in Pennit Attachment N (Volatile Organic Compound Monitoring Plan) 
and as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.602 
and §264.60l(c)). The Permittees shall implement repositOI)' VOC 
monitoring until the certified closure of all Underground HWDUs. 

Reporting Requirements 

The Permittees shall report to the Secretary semi-annually in April and 
October the data and analysis of the VOC Monitoring Plan. 

Notification Requirements 

The Pennittees shall notify the Secretary in v,rriting, within seven calendar 
days of obtaining validated analytical results, whenever the concentration 
of any VOC specified in Table 4.4 .1 exceeds the concentration of concern 
specified in Table 4.6.2.3 belov>'. 

The Permittees shall notify the Secretary in writing, within seven calendar 
days of obtaining validated analytical results, whene',rer the running 
annual average concentration (calculated after each sampling event) for 
any VOC specified in Table 4.4.1 exceeds the concentration of concern 
specified in Table 4.6.2.3 belO\'V. 

The Pennittees shall post a link to an]/ exceedance notice transmittal letter 
on the WIPP Home Page and inform those on the e-mail notification list 
as specified in Permit Section 1.11. 

Table 4.6.2.3- VOC Concentrations of Concern 

Drift E-300 Concentration 

Compound ug/m3 I ppbv 

Carbon Tetrachloride 

Chlorobenzene 

Chlorofonn 

1, 1-Dichloroethylene 

6040 

1015 

890 

410 
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1 ,2-Dichloroethane 175 45 

Methylene Chloride 6700 1930 

1,1 ,2,2-Tetrachloroethane 350 50 

Toluene 715 190 

1,1, 1-Trichloroethane 3200 590 

4.6.2.4. Remedial Action 

If the mnning annual average concentration for a VOC specified in 
Table 4.4.1 exceeds the concentration of concern specified in 
Table 4.6.2.3, the Permittees shall cease disposal in the active CH 
disposal room and install ventilation baniers as specified in Pennit 
Section 4.5.3.3. 

If the mnning annual average concentration for a VOC specified in 
Table 4.4.1 exceeds the concentration of concern specified in 
Table 4.6.2.3 for six consecutive months, the Pennittees shall close the 
affected Underground HWDU as specified in Pennit Section 4.9 .1. 

For any remedial action taken under this Pennit Section, the Pennittees 
shall submit to the Secretary ,:vritten quatterly status rep01ts, beginning 30 
calendar days after the Pennittees submit the initial notification in Pennit 
Section 4.6.2.3 which resulted in the remedial action. The quarterly status 
repmt shall analyze the cause of exceedance, describe the implementation 
and results of the remedial action, and describe measures taken to prevent 
future exceedances. The Permittees shall submit such reports until the 
Secretary detem1ines the remedial action has been completed in 
accordance \0\/ith all applicable requirements of this Pe1mit. 

4.6.3. Disposal Room Volatile Organic Compound Monitoring 

4.6.3.1. 

4.6.3.2. 

Implementation ofDisposal Room VOC :tvionitoring 

The Permittees shall implement disposal room VOC monitoring as 
specified in Penn it Attachment Nand as required by 20.4.1.500 Nl\l[A.C 
(incorporating 40 CFR §264.60:2 and §264.60 1 (c)). 

Notification Requirements 

The Permittees shall notify the Secretary in writing, \Vithin seven calendar 
days of obtaining validated analytK:al results, whenever the concentration 
of any VOC specified in Table 4.4.1 in any closed room in an active 
panel or in the immediately adjacent closed room exceeds the action 
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levels specified in Table 4.6.3.2 below. The Permittees shall post a link to 
the exceedance notice transmittal letter on the WIPP Home Page and 
inform those on the e-mail notification list as specified in Permit Section 
1.11. 

Table 4.6.3.2 -Action Levels for Disposal Room Monitoring 

95% Action Level for 
50% Action Level for VOC Constituents of 
VOC Constituents of Concern in Active Open 

Concern in Any or Immediately Adjacent 
Compound Closed Room, ppmv Closed Room, ppmv 

Carbon Tetrachloride 4,813 9,145 

Chlorobenzene 6,500 12,350 

Chlorofonn 4,965 9,433 

1, 1-Dichloroethylene 2,745 5,215 

1 ,2-Dichloroethane 1,200 2,280 

Methylene Chloride 50,000 95,000 

1,1 ,2,2-Tetrachloroethane 1,480 2,812 

Toluene 5,500 10,450 

1,1 ,1-Trichloroethane 16,850 32,015 

4.6.3.3. Remedial Action 

Upon receiving validated analytical results that indicate one or more of 
the VOCs specified in Table 4.4.1 in any of the closed rooms in an active 
panel has reached the "500, .. -Q Action Lever' in Table 4.6.3.2, the sampling 
frequency for such closed rooms \Vill increase to once per week. The once 
per \Veek sampling \Vill continue either until the concentrations in the 
closed room(s) faU below the "50%) Action Level" in Table 4.6.3.2, or 
until closure ofRoom 1 of the panel, v,rhichever occurs first. If one or 
more of the VOCs in Table 4.4.1 in the active open room or immediately 
adjacent closed room reaches the "95% Action Level'' in Table 4.6.3.1, 
another sample v,rill be taken to confi1111 the existence of such a condition. 
If the second sample confinns that one or more of VOCs in the 
immediately adjacent closed room have reached the "95% Action Level" 
in Table 4.6.3.2, the active open room will be abandoned, ventilation 
ban·iers will be installed as specified in Permit Section 4.5.3.3, waste 
emplacement will proceed in the next open room, and monitoring of the 
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subject closed room will continue at a frequency of once per week until 
commencement of panel closure. 

4.6.4. Mine Ventilation Rate Monitoring 

4.6.4.1. 

4.6.4.2. 

4.6.4.3. 

Implementation ofMine Ventilation Rate Monitoring Plan 

The Pennittees shall implement the Mine Ventilation Rate Monitoring 
Plan specified in Permit Attachment 0 (WIPP Mine Ventilation Rate 
Monitoring Plm1) until the certified closure of all Underground HWDUs 
and as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.602 
and §264.601(c)). 

Reporting Requirements 

The Pennittees shall report to the Secretary annually in October the 
results of the data and analysis of the Mine Ventilation Rate Monitoring 
Plan. 

Notification Requirements 

The Pennittees shall calculate the running annual average mine 
ventilation exhaust rate on a monthly basis. In addition, the Permittees 
shall evaluate compliance with the minimum active room ·ventilation rate 
specified in Pennit Section 4.5.3.2 on a monthly basis. The Permittees 
shall repmt to the Secretary in the annual repmt specified in Permit 
Section 4.6.4.2 whenever the evaluation of the mine ventilation 
monitoring program data identifies that the ventilation rates specified in 
the Permit Section 4.5.3.2 have not been achieved. 

4.6.5. Hvdrogen m1d Methm1e .ivfonitoring 

4.6.5.1. 

4.6.5.2. 

Implementation ofHvdrogen and Methane ~1Ionitoring 

The Permittees shall implement the Hydrogen and Methane Monitoring 
Plan specified in Permit Attachment Nl (Hydrogen and J\ifethane 
Monitoring Plan). 

Repmting Requirements 

The Pennittees shall rep01t to the Secretary semi-annually in April and 
October the data and analysis of the Hydrogen and Methm1e Monitoring 
Plan. 
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4.6.5.3. Notification Requirements 

The Pennittees shall notify the Secretary in writing, within seven calendar 
days of obtaining validated analytical results, whenever the concentration 
of hydrogen or methane in a filled panel exceeds the action levels 
specified in Table 4.6.5.3 below. 

The Permittees shall post a link to the notification letter on the WIPP 
Home Page and infonn those on the e-mail notification list as specified in 
Permit Section 1.11. 

Table 4.6.5.3- Action Levels for Hydrogen and Methane Monitoring 

Compound Action Level 1 Action Level 2 

Hydrogen 

Methane 

4.6.5.4. 

4.6.5.5. 

4,000 ppm 8,000 ppm 

5,000 ppm 10,000 ppm 

Remedial Action 

Upon receiving validated analytical results that indicate at least one 
compound exceeded "Action Levell" in Table 4.6.5.3, the sampling 
frequency in that filled panel will increase to once per week. Upon 
receiving validated analytical results that indicate at least one compound 
exceeded "Action Level2" in Table 4.6.5.3 in two consecutive weekly 
samples, the Pennittees shall install in that panel the explosion-isolation 
vvall specified in Pem1it Attachment G 1. 

Sampling Line Loss 

The Permittees shall notify the Secretary in vvriting within seven calendar 
days of the discovery of loss of sampling line(s). The Pennittees shall 
evaluate any loss of sampling lines as described in Pem1it Attachment 
Nl, Section Nl-5b, "Sample Tubing", and shall notify the Secretary in 
writing within seven calendar days the results of such evaluation. The 
Pennittees shall also post a link to such notification letters on the WIPP 
Home Page and infom1 those on the e-mail notification list as specified in 
Permit Section 1.11 

4.7. INSPECTION SCHEDULES AND PROCEDURES 

The Pennittees shall inspect the Underground HWDUs at least weekly, as specified in Permit 
Attachment E (Inspection Schedule, Process and Fonns ), Tables E-1 and E-1a, and as required by 
20.4.1.500 N1v1AC (incorporating 40 CFR §264.15). The Pennittees shall perform these inspections 
to detect malfunctions, signs of deterioration, operator en·ors, discharges, or any other factors which 
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have caused or may cause a release of hazardous wastes or hazardous waste constituents to the 
envirorunent or which may compromise the ability of any Underground HWDU to comply with the 
environmental performance standards in 20A.l.500 NMAC (incorporating 40 CFR §264.601). 

4.8. RECORDKEEPING 

4.8.1. Underground HWDU Location Map 

The Permittees shall maintain, in the operating record, a map containing the exact location 
and dimensions of each Underground HWDU with respect to petmanently surveyed 
benchmarks. 

4.8.2. Disposal Waste Type and Location 

The Pennittees shall maintain, in the operating record, a record identifying the types and 
quantities of TRU mixed waste in each Underground HWDU and the disposal location of 
each container or container assembly (e.g., a 7 -pack of standard 55-gallons drums) within 
each Underground HWDU, using the following fields from the WWIS data dictionary: 

1. Panel Number 
2. Room Number or Drift Number 
3. Row Number (for CH TRU mixed waste) or Borehole Number (for RH TRU 

mixed waste) 
4. Column Number (for CH TRU mixed \:vaste) 
5. Coiumn Height (for CH TRU mixed \\'aste) 
6. Container Type Code 
7. Container Identification Number 
8. Manifest Document Number 
9. Disposal Date 

The Permittees shall also maintain, in the operating record, a map or diagram depicting the 
iocation and quantity of each \Vaste. The map or diagram shaH include a cross reference to 
specific manifest document numbers, if the v,raste viras accompanied by a manifest, as 
required by 20.4.1.500 ~1viA.C (incorporating 40 CFR §264.73(b)(2)). 

4.8.3. Ventilation Rates 

The Pennittees shall maintain, in the operating record, a record identifying any non
conformance to the ventilation rates specified in Pennit Section 4.5.3.2. 
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Pennit Attachment Al (as modified from WIPP Hazardous Waste Facility Pennit Amended 
Renewal Application, "Container Storage"- Appendix Ml). 

Pennit Attachment A2 (as modified from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application, "Geologic Repository"- Appendix M2). 

Permit Attachment A3 (as modified from WIPP Hazardous Waste Facility Pennit Amended 
Renewal Application, "Underground Facilities Typical Disposal Panel"- Drawing Number 51-W-
214-\V, Appendix M3). 

Pennit Attachment A4 (as modified from WIPP Hazardous Waste Facility Pennit Amended 
Renewal Application, "Traffic Pattems"- Chapter G). 

Pennit Attachment E (as modified from WIPP Hazardous Waste Facility Permit Amended Renewal 
Application, "Inspection Schedule, Process and Forms"- Chapter D). 

Permit Attachment G 1 (as modified from WIPP Hazardous Waste Facility Pe1mit Amended 
Renewal Application, "Detailed Design Report for an Operation Phase Panel Closure System"
Appendix Il). 

Pennit Attachment N (as modified from WIPP Hazardous Waste Facility Pennit Amended Renewal 
Application, " Volatile Organic Compound Monitoring Plan" - Chapter N). 

Pem1it Attachment N1 (as modified from WIPP Hazardous Waste Facility Pem1it Amended 
Renewal Application, "Hydrogen and Methane Monitoring Plan"- Appendix Nl) 

Permit Attachment 0 (as modified from WIPP Hazardous Waste Facility Permit Amended Renewal 
Application, "WIPP Mine Ventilation Rate Monitoring Plan"- Chapter Q). 
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PART 5- GROUNDWATER DETECTION MONITORING 

5 .1. DETECTION MONITORING PROGRAlvl 

Waste Isolation Pilot Plant 
Hazardous Waste Pennit 

May8, 2012 

This Part specifies the requirements of the Detection Monitoring Program (DMP). The DMP shall 
establish background groundwater quality and monitor indicator parameters and waste constituents 
that provide a reliable indication of the presence of hazardous constituents in the groundwater, as 
required by 20.4.1.500 NMAC (incorporating 40 CFR §§264.97 and 264.98). 

The D!v1P consists of six Detection Monitoring Wells (DM\\1s) located hydraulically upgradient 
and at the downgradient point of compliance of the VVIPP Underground Hazardous \Vaste Disposal 
Units (Underground HWDUs). The DMWs are screened in the Culebra Member of the Rustler 
Fonnation. 

A DMP is necessary to demonstrate compliance with the environmental performance standard for 
the Underground HWDUs, as specified in 20.4.1.500 NMAC (incorporating 40 CFR §264.60l(a)). 
This environmental perfonnance standard requires prevention of any releases that may have adverse 
effects on human health or the environment due to migration of waste constituents in the 
groundwater or subsurface environment. 

5.2. IDENTIFICATION OF POINT OF COMPLIANCE 

The point of compliance is the vertical surface located perpendicular to the groundwater flow 
direction at the D.!•vfvVs that extends to the Culebra :f\ . .fember of the Rustler Formation [20.4.1.500 
:NMAC (incorporating 40 CFR §§264.95, 264.601, and 264.602)]. The Permittees shall conduct the 
DMP at DMWs specified in Table 5.3.1, and as required by 20.4.1.500 NMAC (incorporating 40 
CFR §§264.98 and 264.601). 

5.3. WELL LOCATION, l'v'LAJNTENANCE, A1'-.TD PLUGGING Al,rD ABAl'-<TI)O"NiNG 

The Permittees shall conduct the DJ\JP according to the requirements of this Permit and 20.4.1.500 
f...T}.1i\C (incorporating 40 CFR §264 Subpart F) for the DivfWs in the Culebra Member of the 
Rustler Formation. 

The Pennittees shall maintain the DMP in compliance with 20.4.1.500 I\1MAC (incorporating 40 
CFR §264.97), and as specified below: 

5.3.1. Well Locations 

The Permittees shall maintain the D11Ws at the locations specified on the map in Figure L-6 
ofPennit Attachment L (WIPP Groundwater Detection Monitoring Program Plan), as 
required by 20.4.1.500 NMAC (incorporating 40 CFR §264.97(a) and §264.98(b)), and as 
specified in Table 5.3.1 below: 
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Table 5.3.1 -,.Veil Locations 

Top of Casing Screen Interval 
Well State Plane Elevation Depth (ft below 
Name Coordinates (ft amsl) ground sudace) 

WQSP-1 663595E, 503784N 3419.2 702- 727 

WQSP-2 667580E,505537N 3463.9 811-836 

WQSP-3 670573E, 503991N 3480.1 844- 869 

WQSP-4 670645E, 494986N 3433.1 764- 789 

WQSP-5 667165E, 493665N 3384.4 646- 671 

WQSP-6 663681E, 494948N 3364.7 581- 606 

5.3.2. Well Maintenance 

Sampled 
Unit 

Culebra 

Culebra 

Culebra 

Culebra 

Culebra 

Culebra 

The Pennittees shall maintain the DMWs specified in Table 5.3.1 and in Permit Attachment 
L, Section L-3b and Figures L-7 through L-12, and as required by 20.4.1.500 NMAC 
(incorporating 40 CFR §264.97(c) and §264.98(b)). 

5.3.3. Well Plugging and Abandoning 

The Permittees may propose to plug and abandon a DI'vfW by submitting a pennit 
modification request to the Secretary in compliance \'Vith 20.4.1.900 N1VIAC (incorporating 
40 CFR §270.42). The Permittees shall plug and abandon any DM\V in a manner which 
eliminates physical hazards, prevents groundwater contamination, conserves hydrostatic 
head, and prevents intennixing of subsurface water. The Pennittees shall submit a repo1t to 
the Secretary which summarizes and certifies DMW plugging and abandoning methods 
v,rithin 90 calendar days from the date a DI'viW is removed from the D~..fP. 

5.4. DETECTION ivfONITORJJ..JG PROGRAJvf PARAivfETERS A~'D CONSTIHJENTS 

The Pe1mittees shall conduct the DJ\.·1P at the DM\Vs as specified in Table 5.3.1 for the indicator 
parameters listed in Table 5.4.a and the hazardous constituents listed in Table 5.4.b below and as 
required by 20.4.1.500 N1v1AC (incorporating 40 CFR §264.98(a)): 

Table 5.4.a- Indicator Parameters 

pH 

Total organic carbon (TOC) 

Total dissolved solids (TDS) 

Specific Gravity 

Magnesiwn 

Chloride 

l Specific conductance 

Total suspended solids (TSS) 

Calcium 

Potassium 
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Chloroform 

Carbon tetrachloride 

1, 1-dichloroethy lene 

Methylene chloride 

Toluene 

Cresols 

1 ,2-dichlorobenzene 

2, 4-dinitrophenol 

Hexachloroethane 

Isobutanol 

Pyridine 

1, 1,2-Trichloroethane 

Trichlorofluoromethane 

Nitrobenzene 

Arsenic 

Cadmium 

Lead 

Selenium 

Antimony 

I Nickel 
I I Vanadium 

Table 5.4.b -Hazardous Constituents 

1 ,2-dichloroethane 

Chlorobenzene 

1, 1-dichloroethane 

1, 1 ,2,2-tetrachloroethane 

1,1, !-trichloroethane 

1, 4-dichlorobenzene 

trans-1 ,2-dichloroethylene 

2,4-dinitrotoluene 

Hexachlorobenzene 

Methyl ethyl ketone 

Pentachlorophenol 

Tetrachloroethylene 

Trichloroethylene 

Xylenes 

Vinyl chloride 

Barium 

Chromium 

Mercury 

1 Silver 

Beryllium 

I Thallium 

5.5. SAMPLING AND ANALYSIS PROCEDlJRES 

Waste Isolation Pilot Plant 
Hazardous Waste Pennit 

May 8. 2012 

Except as provided in Pe1111it Section 5.6, the Pennittees shall use the toHov,ring techniques and 
procedures to obtain and analyze DMP samples from the DMW s specified in Table 5.3. 1, as 
required by 20.4.1.500 NMAC (incorporating 40 CFR §264.97(d) and (e)): 

5.5 .1. Sample Collection Procedures 

The Permittees shall collect one D1'v1P sample and one Dl'v1P sample duplicate annually from 
each DMW using the procedures specified in Pennit Attachment L, Section L-4c, as 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
May 8,2012 

required by 20.4, 1.500 NMAC (incorporating 40 CFR §§264.97(g)(2), 264.98(d), and 
264.601(a)). 

5.5.2. Sample Preservation and Shipment Procedures 

The Pennittees shall preserve and ship DMP samples using the procedures specified in 
Permit Attachment L, Section L-4c(2)(iv). 

5.5.3. Analytical Procedures 

The Pennittees shall analyze DJV1P samples using the procedures specified in Pennit 
Attachment L, Section L-4c(3). 

5.5 .4. Chain of Custody Procedures 

The Permittees shall track and control Dtv1P samples using the chain of custody procedures 
specified in Pennit Attachment L, Section L-4c(2)(v). 

5.6. BACKGROUND GROUNDWATER QUALITY 

For those hazardous constituents listed in Table 5.4.b, and for all substances listed in 20.4.1.500 
NMAC (incorporating 40 CFR §264 Appendix IX), the background groundwater quality values 
specified in Table 5.6 are established as specified in 20.4.1.500 NMAC (incorporating 40 CFR 
§§264.97(g) and 264.98(d)). 

Table 5.6- 'VQSP Well Background Values 

Hazardous Constituent "'QSP-1 "'QSP-2 WQSP-3 "'QSP-4 I WQSP-5 ,VQSP-6 I 
Chlorofonn 1.00 [.1g/L 1.00 pg/L 1.00 flg/L 1.00 flg/L 1.00 flg/L 1.00 flg/L 

1 ,2-dichloroethane 1.00 ~tg/L 1.00 ~tg/L 1.00 ~tg/L i 1.00 flg/L 1.00 pg/L 1.00 ~tg/L 

Carbon tetrachloride 1.00 pg/L 1.00 pg/L 1.00 pg/L 1.00 pg/L 1.00 pg/L 1.00 pg/L 

I Chlorobenzene ' : I fT I 1.. I , , I , , 
i 1.00 f.!.ga"" I 1.00 f.!.gi . I 1.00 f.lg/L ! 1.00 f.lg/L I 1.00 f.lg/L I 1.00 f.lg/L I 

j1 ,1-dichloroethylene 
I 
11, 1-dichloroethane 

Meth)rlene chloride 
I i 1,1 ,2,2 -tetrachloroethane 

Toluene 

1,1 )-trichloroethane 

Cresols 

1, 4-dichlorobenzene 

1 ,2-dichlorobenzene 

trans-1 ,2-dichloroethylene 

I 1.00 [.1g/L J1.00 pg/L J1.00 pg/L I 1.00 p.g/L J1.00 pg/L ' 1.00 [.1g/L I 
I I I I I I 

l 1.00 ~tg/L I 1.00 ~tg/L I 1.00 gg/L I 1.00 ~tg/L l 1.00 ~tgiL i 1.00 ~tg/L i 

I 5.00 pg/L 5.00 pg/L 5.00 pg/L 5.00 pg/L 5.00 pg/L 5.00 pg/L 

. 1.00 f.lg/L ' 1.00 flg/L 1.00 flg/L ' 

1.00 flg/L 1.00 pg/L 1.00 pg/L 

5.00 pg/L 5.00 11g/L 5.00 flg/L 

5.00 !lg/L I 5.00 pg/L 5.00 flg/L 

5.00 flg/L 5.00 !lg/L 5.00 llg/L 

1.00 11g/L 1.00 !lg/L 1.00 !lg/L 
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1.00 flg/L 1.00 flg/L ' 1.00 flg/L 

1.00 pg/L 1.00 flg/L 1.00 11g/L 

5.00 flg/L 5.00 pg/L 5.00 pg/L 

5.00 11g/L 5.00 pg/L 5.00 pg/L 

5.00 !lg/L 5.00 !lg/L 5.00 !lg/L 

1.00 !lg/L 1.00 !lg/L 1.00 !lg/L 
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Hazardous Constituent 

2,4-dinitrophenol 

2, 4-dinitrotoluene 

Hexachloroethane 

Hexachlorobenzene 

!so butanol 

Methyl ethyl ketone 

Pentachlorophenol 

Pyridine 

Tetrachloroethylene 

1,1 ,2-Trichloroethane 

Trichloroethylene 

Trichlorofluoromethane 

Xylenes 

Nitrobenzene 

. Vinyl chloride 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

l~v'I r 
1 

e l:Ul') .' 

I Selenium 

I Silver 

Antimony 

iBeryHium 

I Nickel 

Thallium 

Vanadium 

Waste Isolation Pilot Plant 
Hazardous Waste Pennit 

May 8,2012 

Table 5.6- WQSP Well Background Values 

'VQSP-1 'VQSP-2 'VQSP-3 WQSP-4 WQSP-5 'VQSP-6 

5.00 ~giL 5.00 ~giL 5.00 ~g/L 5.00 ~giL 5.00 ~giL 5.00 ~giL 

5.00 ~g/L 5.00 ~giL 5.00 ~g/L 5.00 !Jg/L 5.00 ~g/L 5.00 ~giL 

5.00 ~giL 5.00 ~giL 5.00 ~g/L 5.00 ~giL 5.00 !lg!L 5.00 ~giL 

5.00 ~giL 5.00 ~giL 5.00 ~giL 5.00 ~giL 5.00 ~giL 5.00 ~giL 

5.00 ~giL 5.00 ~g/L 5.00 ~g/L 5.00 ~g/L 5.00 ~giL 5.00 ~giL 

5.00 Jlg/L 5.00 Jlg/L 5.00 Jlg/L 5.00 !Jg!L 5.00 Jlg/L 5.00 11g/L 

5.00 ~giL 5.00 ~giL 5.00 ~g/L 5.00 ~giL 5.00 ~giL 5.00 ~giL 

5.00 ~giL 5.00 !Jg!L 5.00 ~g/L 5.00 ~giL 5.00 ~giL 5.00 ~g/L 

1.00 ~giL 1.00 ~giL 1.00 ~g/L 1.00 ~giL 1.00 ~giL 1.00 ~giL 

1.00 ~giL 1.00 ~giL 1.00 ~g/L 1.00 llg/L 1.00 Jlg/L 1.00 ~g/L 

1.00 ~giL 1.00 ~giL 1.00 ~g/L 1.00 ~giL 1.00 ~giL 1.00 ~giL 

1.00 llg!L 1.00 11g/L 1.00 ~g/L 1.00 ~g/L 1.00 1-lg/L 1.00 ~g/L 

1.00 ~giL 1.00 !lg!L 1.00 ~g/L 1.00 ~g/L 1.00 ~g/L 1.00 ~giL 

5.00 ~giL 5.00 ~giL 5.00 !J.g/L 5.00 Jl.g/L 5.00 !lg/L 5.00 ~giL 

1.00 )Jg/L 1.00 )Jg/L 1.00 )Jg/L 1.00 )Jg/L 1.00 )Jg/L I 1.00 !JgiL 
1 0.10 mg/L 0.06 mg/L 0.21mg/L 0.50 mg/L 0.50 mg/L 0.50 mg/L ! 

1.00 mg/L 1.00 mg/L 1.00 mg/L 1.00 mg/L 1.00 mg/L 1.00 mg/L 
1 

0.20 mg/L 0.50 mg/L 0.50 mg/L 0.50 mg/L 0.05 mg/L 0.05 mg!L 

0.50 mg/L 0.50 mg/L 2.00 mg/L 2.00 mg/L 0.50 mg/L 0.50 mg/L 

I 0.11mg/L _I 0.17 mg/L I 0.80 mg/L 0.53 mg/L I 0.05 mg/L 0.15 mgiL 

I 002 m /L I 002 m il. I .002 m il. I .002 m /L I .002 np/L I .002 m /L 1 g I· g i g g g I g I 

I 0.15 mg/L i 0.15 mgiL 2.00 mg/L 1 2.00 mg/L I 0.10 mg/L I 0.10 mg/L 1 

, 0.50 mg/L I 0.50 mg!L 0.31 mg/L 1
1 
0.52 mg!L 0.50 mg/L l 0.50 mg/L I 

l ....... 1 ....... ....... ._, .._, ! .._. l 

0.33 mg/L 0.50 mg/L 1.00 mg/L 0.80 mg/L 0.07 mg/L I 0.14 mg/L' 

0.02 mg/L 1.00 mg/L 1 0.10 mg/L i 0.25 mg/L i 0.02 mg/L 1 0.02 mg/L 1 

. 0.50 mg/L 0.50 mg/L 5.00 mg/L I 5.00 mg/L: 0.10 mg/L I 0.50 mg/L I 
1.00 mg/L 1.00 mg/L 5.80 mg/L 1.00 mg/L 0.21 mg/L 0.56 mg/L 

0.10 mg/L 0.10 mg/L 5.00 mg/L 5.00 mg/L 2.70 mg/L 0.10 mg/L 
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5. 7. GROUNDWATER SURF ACE ELEVATION DETERMINATION 

5.7.1. DMP Groundwater Surface Elevation Determination 

The Permittees shall determine the groundwater surface elevation at each DMW specified in 
Table 5.3 .1 each time the groundwater is sampled in compliance with Permit Sections 5.5 .1 
and 5.9.2, using the methods specified in Petmit Attachment L, Section L-4c(l), and as 
required by 20.4.1.500 NMAC (incorporating 40 CFR §264.97(£)). 

5. 7 .2. Regional Groundwater Surface Elevation Detennination 

The Petmittees shall detetmine the groundwater surface elevation on a monthly basis for 
each well completed in the Culebra Member of the Rustler Fonnation in the WIPP 
Groundwater Level Monitoring Program, as specified in Pennit Attachment L, Section L-
4c(1 ). 

5.8. GROUNDWATER FLOW DETERl\1INATION 

The Petmittees shall detennine the groundwater flow rate and direction in the Culebra Member of 
the Rustler Formation at least annually, as required by 20.4 .1. 5 00 NMA C (incorporating 40 CFR 
§264.98(e )). The Pennittees shall use groundwater surface elevation data specified in Pennit 
Section 5. 7 to detetmine groundwater flow. 

5.9. DATAEVALUATION 

5.9.1. Statistical Procedures 

The Permittees shall use the statistical analysis methods specified in Permit Attachment L, 
Section L-4e, to evaluate DMP data for each hazardous constituent as required by 20.4.1.500 
1\111AC (incorporating 40 CFR §264.97(h)). These statistical analysis methods shall comply 
with the appropriate perfonnance standards specified in 20.4.1.500 N1v1AC (incorporating 
40 CFR §264.97(i}). 

5.9.2. Groundwater Oualit\r Determination 

The Permittees shaH sample D1v1\V s as specified in Permit Section 5.5 .1 and conduct 
statistical tests to detennine whether there is statistically significant evidence of 
contamination for any hazardous constituent specified in Table 5.4.b during the active life of 
the WIPP facility and post-closure care period as required by 20.4.1.500 J\1J\1AC 
(incorporating 40 CFR §264.90(c)). 

5.9.3. Data Evaluation 

The Pem1ittees shall detennine whether there is statistically significant evidence of 
contamination for any hazardous constituent identified in Table 5.4.b each time the D:M\Vs 
are sampled as specified in Permit Section 5.9 .2. In detennining whether statistically 
significant evidence of contamination exists, the Pennittees shall compare the groundwater 
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quality at each DMW specified in Table 5.3.1 to the background groundwater quality 
determined pursuant to Permit Section 5.6, in compliance with the statistical procedures 
specified in Permit Section 5.9.1, and as required by 20.4.1.500 NM.A.C (incorporating 40 
CFR §264.98(£)). 

5.9.4. Data Evaluation Timeframe 

The Permittees shall perform the data evaluations specified in Pennit Section 5.9 .3 within 
120 calendar days after completion ofDMP sampling, as required by 20.4.1.500 NMAC 
(incorporating 40 CFR §264.98(£)(2)). 

5.10. RECORDKEEPING AND REPORTING 

5.10.1. Operating Record Requirements 

The Permittees shall enter all DMP monitoring, testing, and analytical data in the operating 
record as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.73(b)(6)). The 
Petmittees shall enter these data, as measured and in a form appropriate for the 
determination of statistically significant evidence of contamination, into the operating record 
as specified in Petmit Section 5.9.1 and as required by 20.4.1.500 NMAC (incorporating 40 
CFR §264.98(c)). 

5.10 .2. Submittal of Results 

5.10.2.1. Data Evaluation Results 

The Permittees shall submit to the Secretary the analytical results 
required by Permit Sections 5.5 and 5.9 .2, and the results of the statistical 
analyses required by Pennit Section 5.9.3, in the Annual Culebra 
Groundwater Report by No-vember 30 of each year as required by 
20.4.1.500 NMAC (incorporating 40 CFR §264.97U)). 

5.10.2.2. Groundv,rater Surface Elevation Results 

The Permittees shall submit to the Secretary groundwater surface 
elevation data specified in Permit Section 5. 7. This submittal shall 
include both groundwater surface ele·vations calculated from field 
measmements and fresh-water head elevations calculated as specified in 
Pennit Attachment L, Section L-4c(l). Water le·vel data shall be repmted 
semiannually by May 31 and November 30. The No-vember water level 
data report shall be combined with the Annual Culebra Groundwater 
Repmi specified in Permit Pati 5.10.2.1. 

5.10 .2.3. Groundwater Flow Results 

The Pennittees shall submit to the Secretary an evaluation of the 
groundwater flow data (to include annotated hydrographs) specified in 
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Permit Section 5.8 in the Annual Culebra Groundwater Repmi by 
November 30 of each calendar year. 

5.10 .3. Determination of Contamination 

If the Permittees determine, pursuant to Permit Section 5.9 and 20 .4.1.500 NMAC 
(incorporating 40 CFR §264.98(g)), that there is statistically significant evidence of 
contamination for any hazardous constituent specified in Table 5.4.b, the Permittees shall 
comply with the following: 

5.10 .3 .1. Notification 

The Pennittees shall notify the Secretary in writing within seven calendar 
days, indicating what hazardous constituents have shown statistically 
significant evidence of contamination, as required by 20.4.1.500 NMAC 
(incorporating 40 CFR §264.98(g)(1)). 

5.10 .3 .2. Appendix IX Sampling 

The Permittees shall immediately, but no later than one month, sample 
the groundwater in all DMWs specified in Table 5.3.1 for which there 
was statistically significant evidence of contamination. The remaining 
DMWs shall be sampled within two months after statistically significant 
evidence of contamination is found in any D1-1w. All DM\Vs shall be 
sampled to detennine the concentration of all substances identified in 
20.4.1.500 NMA.C (incorporating 40 CFR §264 Appendix IX), as 
required by 20.4.1.500 1\TJvLI\C (incorporating 40 CFR §264.98(g)(2)). 

5.10.3.3. Verification Sampling 

As specified by 20.4.1.500 NMAC (incorporating 40 CFR 
§264.98(g)(3)), for any substances found in the initial analysis pursuant to 
Permit Section 5.10.3.2, the Pennittees may resample \~·ithin one month 
and repeat the analysis for those compounds detected. If the results of the 
second analysis confirm the initial analysis, these substances shall form 
the basis for compliance monitoring specified in Permit Section 5.10.3.4. 
If the Pennittees do not resample, the substances found during the initial 
analysis specified in Permit Section 5.10.3.7 shall torm the basis tor 
compliance monitoring specified in Pem1it SectiGn 5.10.3.4. 

5.10.3.4. Submittal of Compliance Monitoring Program 

The Permittees shall, within 90 calendar days, submit to the Secretary an 
application for a permit modification to establish a compliance 
monitoring program meeting the requirements of20.4.1.500 NMAC 
(incorporating 40 CFR §264.99). The application shall include the 
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following infonnation, as required by 20.4.1.500 NMAC (incorporating 
40 CFR §264.98(g)(4)): 

1. An identification of the concentration of any hazardous 
constituent specified in Table 5.4.b or any Appendix IX substance 
detected in the ground water at each DMW at the compliance 
point. 

11. Any proposed changes to the DMP necessary to meet the 
compliance monitoring requirements as specified in 20.4.1.500 
NMAC (incorporating 40 CFR §264.99). 

111. Any proposed additions or changes to the monitoring frequency, 
sampling and analysis procedures or methods, or statistical 
methods used necessary to meet the compliance monitoring 
requirements as specified in 20.4.1.500 NMAC (incorporating 40 
CFR §264.99). 

IV. For each hazardous constituent detected at the compliance point, a 
proposed concentration limit or a notice of intent to seek an 
alternate concentration limit for a hazardous constituent required 
by 20.4.1.500 NMAC (incorporating 40 CFR §264.94). 

5.10.3.5. Submittal of Additional Infonnation 

The Pennittees shall, within 180 calendar days, submit to the Secretary 
the following information, as required by 20.4. 1.500 l\11vl.A.C 
(incorporating 40 CFR §264.98(g)(5)): 

1. All data necessary to justify an alternate concentration limit 
proposed in compliance with Pennit Section 5.10.3.4.iv. 

11. An engineering feasibility plan for corrective action required by 
20.4.1.500 Nrvti\C (incorporating 40 CFR §264.1 00), if necessary. 

5.10.4. Demonstration ofOutside Contamination 

If the Pennittees detennine, pursuant to Pennit Section 5.9, that there is a statistically 
significant difference for hazardous constituents specified in Table 5.4.b at any D:tvf\V at the 
compliance point, they may demonstrate that a source other than a regulated unit caused the 
increase or that the detection is an artifact caused by an error in sampling, analysis, 
statistical evaluation, or natural variation in the ground water. In such cases, the Pe1mittees 
shall comply with the following: 
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5.10.4.1. Notification 

The Pennittees shall notify the Secretary in writing within seven calendar 
days of determining statistically significant evidence of contamination at 
the compliance point that they intend to make a demonstration of outside 
contamination, as required by 20.4.1.500 NMAC (incorporating 40 CPR 
§264.98(g)(6)(i)). 

5.10.4.2. Submittal ofDemonstration 

The Permittees shall, within 90 calendar days, submit a report to the 
Secretary which demonstrates that a source other than a regulated unit 
caused the contamination, or that the contamination resulted from error in 
sampling, analysis, or evaluation, as required by 20.4.1.500 NMAC 
(incorporating 40 CPR §264.98(g)(6)(ii)). 

5.10 .4.3. Submittal of Modification Request 

The Permittees shall, within 90 calendar days, submit to the Secretary an 
application for a pennit modification to make any appropriate changes to 
the DMP, as required by 20.4.1.500 N11AC (incorporating 40 CPR 
§264.98(g)(6)(iii) ). 

5.10.4.4. Continued I'v1onitoring 

The Permittees shall continue to monitor in compliance \vith the DMP, as 
required by 20.4.1.500 NMAC (incorporating 40 CPR §264.98(g)(6)(iv)). 

5.11. REQUEST FOR PE.RlvfiT MODIFICATION 

If the Permittees or the Secretary detennines that the DI\,1P no longer satisfies the requirements of 
20.4.1.500 NMA.C (incorporating 40 CFR §264 Subpart F) and this Permit Patt, the Permittees 
shall, v;rithin 90 calendru· days of the detennination, submit an application tor a pennit modification 
to make any appropriate changes to the program in compliance with 20.4.1.500 and .900 N1vL<\C 
(incorporating 40 CFR §264.98(h) and §270.42). 
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PERMIT ATTACHMENTS 

Waste IsolatiOn Pilot Plant 
Hazardous Waste Pe1mit 

.!\Jay 8, 2012 

Permit Attachment L (as modified from WIPP Hazardous Waste Facility Pennit Amended Renewal 
Application, "WIPP Groundwater Detection Monitoring Program Plan" - Chapter L ). 
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PART 6 - CLOSURE REQUIREMENTS 

6.1. OVERVIEW 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 30,2010 

This Pati specifies the closure requirements for the WIPP facility. The Pennittees shall close the 
permitted Container Storage Units and Underground Hazardous Waste Disposal Units 
(Underground HWDUs) in accordance with the requirements in 20.4.1.500 NMAC (incorporating 
40 CFR § §264.11 0 through 264.116 and §264.178), this Permit Part, and the procedures described 
in Pennit Attachment G (Closure Plan). 

6.2. PERFORMANCE STANDARD 

The Permittees shall close the facility as specified in Permit Attachment G and as required by 
20.4.1.500 NMAC (incorporating 40 CFR §264.111). 

6.3. AMENDMENT TO CLOSURE PLAN 

The Pennittees shall atnend Permit Attachment G, as required by 20.4.1.500 NMAC (incorporating 
40 CFR §264.112(c)), whenever necessary. 

6.4. NOTIFICATION OF CLOSURE 

The Permittees shall notifY the Secretary in writing at least 60 calendar days prior to the date on 
which they expect to begin partial closure, i.e., closure of an Underground Hazardous \Vaste 
Disposal Unit (Underground H\VDU), or final closure of the facility as required by 20.4.1.500 
NMAC (incorporating 40 CFR §§264.112( d) and 264.601 ). The Pe1mittees shall post a link to the 
closure notice transmittal letter on the WIPP Home Page and inform those on the e-mail notification 
list as specified in Pem1it Section 1.11. 

6.5. TIME ALLOVlED FOR CLOSURE 

6.5.1. Partial Closure 

Upon completion of disposal operations in an Underground H\~VDU, the Permittees shall 
complete partial closure activities as specified in Permit Attachment G, as required by 
20.4.1.500 N1v1AC (incorporating 40 CFR §264.113). 

6.5.2. Final Facilitv Closure 

After receiving the final volume of TRU mixed waste, the Pennittees shall remove from the 
facility all non-mixed hazm·dous waste, dispose in the Underground HWDUs all TRU-mixed 
hazm·dous waste and derived waste, and complete closure activities as specified in Pennit 
Attachment G and as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.113). 
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6.6. DISPOSAL OR DECONTAMINATION OF EQUIP:t-.1ENT, STRUCTURES, AND sorr,s 

The Permittees shall decontaminate or dispose of all contaminated equipment, structures, and soils, 
as specified in Permit Attachment G and as required by 20.4.1.500 NMAC (incorporating 40 CFR 
§264.114). 

6.7. CERTIFICATION OF CLOSURE 

Within 60 calendar days of completion of closure of each Underground HWDU, and within 60 
calendar days of completion of final closure, the Pennittees shall cettify in writing to the Secretary 
that the Underground HWDUs and/or facility have been closed as specified in Permit Attachment G 
and as required by 20.4.1.500 NMAC (incorporating 40 CFR §§264.115 and 264.601 ). 

6.8. SURVEY PLAT 

No later than the submission of the certification of closure of each Underground HWDU, the 
Permittees shall submit a survey plat detailing the location and dimensions of each Underground 
HWDU with respect to permanently surveyed benchmarks, as required by 20.4.1.500 NMAC 
(incorporating 40 CFR §264.116). 

6.9. CLOSURE OF PERMITTED CONTAINER STORAGE UNITS 

At closure of the WHB Unit and Parking Area Unit, the Permittees shall remove all hazardous 
waste and hazardous waste residues from the containment system,. in accorda11ce with the 
procedures in Pennit Attachment G, as required by 20.4.1.500 l\<'1v1AC (inc01vorating 40 CFR 
§§264.111 and 264.178). 

6.1 0. CLOSURE OF PERMITTED DISPOSAL UNITS 

6.10 .1. Panel Closure 

Upon completion of disposal in an Underground H\}/DU, the Permittees shall provide 
written notification to the Secretary stating the final ·volume of TRU mixed waste emplaced 
in the Underground HWDU. The Pennittees shall also close the Underground HWDU as 
specified in Permit Attachment G and Permit Attachment G 1 (Detailed Design Report for an 
Operation Phase Panel Closure System). The Pennittees shall post a link to the tinal panel 
volume notice transmittal letter on the WIPP Home Page and inform those on the e-mail 
notification list as specified in Pennit Section 1.11. 

6.10 .2. Reposito1y Closure 

Upon completion of disposal in the repository and closure of all Underground HWDUs, the 
Petmittees shall close the repository as specified in Petmit Attachment G and Pennit 
Attachment G2 (Shaft Sealing System Compliance Submittal Design Repott). 
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Upon completion of repository closure as specified in Pennit Section 6.10.2, the Pennittees 
shall comply with all post-closure requirements as specified in Pennit Part 7, Post-Closure 
Care. 
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PERMIT ATTACHMENTS 

Pennit Attachment G (as modified from WIPP RCRA Part B Pennit Application, "Closure Plans, 
Post-Closure Plans, and Financial Requirements"- Chapter I). 

Permit Attachment Gl (as modified from WIPP RCRA Part B Permit Application, "Detailed 
Design Report for an Operation Phase Panel Closure System"- Appendix II). 

Pennit Attachment G2 (as modified from WIPP RCRA Part B Permit Application, "Shaft Sealing 
System Compliance Submittal Design Report"- Appendix 12). 
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7.1. OVERVIEW 
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This Part specifies the post-closure care requirements for the WIPP facility. Post-closure care 
requirements are applicable to Underground Hazardous Waste Disposal Units (Underground 
H'VDUs) and include requirements for routine inspection and maintenance of the closed panel 
entry drifts, and air monitoring as required. Post-closure care requirements apply immediately after 
certification of closure of each Underground HWDU and continue for 30 years after final closure of 
the facility. Post-closure care requires active institutional controls including fencing and waming 
signs, inspections, maintenance, monitoring of ground water, and control and cleanup of releases. 

7.2. Ul\TIT IDENTIFICATION 

The Pennittees shall provide post-closure care for the closed Underground HWDUs (eight panels 
and two access drifts), and for the facility after final closure, as specified in Pennit Attachment H 
(Post-Closure Plan) and as required by 20.4.1.500 Nl\1AC (incorporating 40 CFR §264.110(b)). 

7.3. POST-CLOSURE PROCEDURES AND USE OF PROPERTY 

The Pennittees shall conduct post-closure care after completion of closure of each Underground 
HWDU identified in Pennit Section 7.2 and shall continue post-closure care for thirty (30) years 
after the date of certification of final closure ofthe facility, as required by 20.4.1.500 I\lJ\1i\C 
(incmvorating 40 CFR §264.117(a)(l )). The Pennittees may request, at any time during the post
closure care period, a Permit modification to shorten the applicable post-closure care period. The 
Secretary may sh01ten the post-closure care period if the Secretary finds the reduced period is 
sufficient to protect human health and the environment, as provided by 20.4.1.500 I\IMAC 
(incorporating 40 CFR §264.117(a)(2)(i)). The Secretary may extend the applicable post-closure 
care period if the Secretary finds an extension is necessary to protect human health and the 
environment, as provided by 20.4.1.500 N1vLI\C (incorporating 40 CFR §264.117(a)(2)(ii)). 

7.3.1. Post-Closure Plan 

The Petmittees shall implement the Post-Closure Plan in Petmit Attachment Hand Permit 
Attachment Hl (Acti·ve Institutional Controls During Post-closure), as required by 
20.4.1.500 N1·1AC (incorporating 40 CFR §264.117(d), §264.118(b) and §264.603). 

Post-Closure Care and Monitoring 

7.3 .2.1. General Monitoring, Inspection, and Maintenance Requirements 

The Pe1mittees shall monitor and perform inspections of the Underground 
HWDU closures, and perform maintenance of the closed Underground 
HWDU access drifts after construction of each HWDU closure system, as 
specified in Pennit Attachment A2 (Geologic Repository). The Petmittees 
shall monitor and maintain the components, structures and equipment of 
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the waste containment systems at the facility as specified in Permit 
Attachments Hand Hl, and as required by 20.4.1.500 NMAC 
(incorporating 40 CFR §264.117(a)(l)(ii)). 

7.3.2.2. Air Monitoring Requirements 

The Pennittees shall maintain ventilation and perfmm daily monitoring of 
the mine ventilation air downstream from closed Underground HWDUs 
at the beginning of days when work is to be perfom1ed downstream from 
the closed Underground H\VDUs. The Permittees shall implement the 
Volatile Organic Compound Monitoring Plan in Permit Attachment N 
(Volatile Organic Compound Monitoring Plan) during the post-closure 
care period for closed Underground H\VDUs, until six (6) months after 
the cettification of closure of all Underground HWDUs, as specified in 
Pennit Section 4.6.2. [20.4.1.500 NMAC (incorporating 40 CFR 
§264.117(a), §264.601 and §264.603)] 

7.3.2.3. Detection Monitoring Program 

7.3.3. Securitv 

The Pennittees shall maintain and implement the Detection Monitoring 
Program during the post-closure care period as specified in Part 5 and 
Pennit Attachment L (WIPP Ground-water Detection Monitoring 
Program Plan), and as required by 20.4.1.500 NMAC (incorporating 40 
CFR §264 Subpmi F and §264.117(a)(1}). 

The Permittees shall comply with the applicable post-closure security requirements as 
specified in Pem1it Attachments Hand Hl and as required by 20.4.1.500 1\~tLA.C 
(incorporating 40 CFR §264.117(b )(2)). 

7.3.4. Post-Closure Disturbance 

The Pennittees shall not aU ow any use of the facility surface area above the Underground 
H\VDUs designated in Permit Section 7.2 which could disturb the integrity ofthe shaft 
sealing systems or any components of the \vaste containment system, or the function of the 
facility monitoring systems during the post-closure care period, as required by 20.4.1.500 
Nlv1.i\C (incorporating 40 CFR §264.117(c)), except as allm.ved under 20.4.1.500 NI\{A.C 
(inc01vorating 40 CFR §264. 117(c)(l) or (2)). 

7.4. NOTICES AND CERTIFICATION 

7.4.1. Disposal Unit Records 

No later than 60 calendar days after certification of closure of each Underground HWDU, 
the Permittees shall submit to the Secretary and the local zoning authority, or the authority 
with jurisdiction over local land use, a record of the type, location, and quantity of TRU 
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mixed waste disposed in each Underground HWDU, as required by 20.4.1.500 NMAC 
(incorporating 40 CFR §264.119(a)). 

7.4.2. Deed Notice 

Within 60 calendar days of certification of closure of the first Underground HWDU and 
within 60 calendar days of certification of the last Underground HWDU, the Permittees shall 
comply with the following conditions, as required by 20.4.1.500 NMAC (incorporating 40 
CFR §264.119(b)): 

7.4.2.1. Deed Recordation 

The Pennittees shall record, in accordance with New Mexico law, a 
notation on the deed to the facility property, or on some other instrument 
that is normally examined during a title search, that will in perpetuity 
notify any potential purchaser of the property that: 

(i) The land has been used to manage TRU mixed waste; and 

(ii) Its use is restricted under 20.4.1.500 N1\1AC (incorporating 40 
CFR §264 Subpart G) regulations; and 

(iii) The survey plat and record of the type, location, and quantity of 
TRU mixed waste disposed in each Underground HWDU have 
been filed with the Secretary and the local zoning authority or the 
authority with jurisdiction 0\'er local land use. 

Certification 

The Permittees shall submit a ce1iification to the Secretary, signed by the 
Permittees, stating the Permittees have recorded the notation specified in 
Permit Section 7.4.2.1, including a copy of the document(s) in which the 
notation has been placed, as required by 20.4.1.500 0<1vLI\_C 
(incot}IOrating 40 CFR §264.119(b)). 

7. 4.3. Remo'val of Wastes or Contaminated Soils 

If the Permittees, or any subsequent mvner or operator of the land upon which the 
Underground HWDUs are located, vvishes to remove TRU mixed \vastes, TRU mixed waste 
residues, or contaminated soils, they shall request a modification to this permit in 
accordance with the applicable requirements in 20.4.1.900 NMAC (incorporating 40 CFR 
Part 270) and 4.1.90 1. The Pennittees or any subsequent owner or operator of the land shall 
demonstrate the removal of TRU mixed wastes will satisfy the criteria of 20 .4.1.500 NM.A.C 
(incorporating 40 CFR §264.117(c) and §264.119(c)). 

PERJ\1IT PART 7 
Page 7-3 of6 



Waste Isolation Pilot Plant 
Hazardous 'N aste P errni t 
November 30, 2010 

7.4.4. Completion ofPost-Closure Care 

No later than 60 calendar days after completion of the post-closure care period for each 
Underground HWDU, the Permittees shall submit to the Secretary, by registered mail, a 
certification that the post-closure care for the Underground HWDU was perfotmed in 
accordance with the specifications in the approved Post-Closure Plan, as required by 
20.4.1.500 NMAC (incorporating 40 CFR §264.120). The Permittees and an independent 
New Mexico registered professional engineer shall sign the cettification. The Pennittees 
shall provide to the Secretary upon request the documentation supporting the professional 
engineer's cettification, as required by 20.4.1.500 NMAC (incorporating 40 CFR 
§264.145(i) and §264.120). 

7.5. POST-CLOSURE PERMIT MODIFICATIONS 

The Pennittees shall submit a written notification of or request for a pennit modification to amend 
the approved Post-Closure Plan at any time during the active life of the facility or during the post
closure care period, as required by 20.4.1.500, .900, and .901 NMAC (incorporating 40 CFR 
§§264.118(d) and 270). The Permittees shall include a copy ofthe proposed amended Post-Closure 
Plan for approval by the Secretary, as required by 20.4.1.500 NMAC (incorporating 40 CFR 
§264.118( d)). 

7.5.1. Changes Requiring a Pennit Modification 

Changes to the appro"~led Post-Closure Plan \Vhich require a permit modification include, but 
are not limited to, the follO\'Ving circumstances specified in 20.4.1.500 1'r~·1A.C 
(incorporating 40 CFR §264.118(d)(2)): 

7.5.1.1. Operating Plans 

\Vhenever changes in operating plans or facility design affect the 
approved Post-Closure Plan; or 

7.5.1.2. Timing of Closure 

7.5.1.3. 

·whenever there is a change in the expected year of final closure; or 

Other Events 

Whene·ver other events occur during the active life of the facility, 
including partial or final closure, that affect the approved Post-Closure 
Plan. 

7.5.2. Timing ofPetmit Modification 

The Permittees shall submit a written request for a pennit modification at least 60 calendar 
days prior to the proposed change in facility design or operation, or no later than 60 calendar 
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days after an unexpected event has occurred which affects the Post-Closure Plan, as required 
by 20A,l.500 N1v1AC (incorporating §264,118(d)(3)), 
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PERMIT ATTACHMENTS 

Pennit Attadunent A2 (as modified from WIPP Hazardous Waste Facility Permit Amended 
Renewal Application, "Geologic Repository"- Appendix M2). 

Permit Attachment H (as modified from WIPP Hazardous Waste Facility Permit Amended Renewal 
Application, "Post-Closure Plan" - Chapter J). 

Permit Attachment Hl (as modified from WIPP Hazardous Waste Facility Pennit Amended 
Renev,ral Application, "Active Institutional Controls During Post-Closure" -Appendix J1 ). 

Permit Attachment L (as modified from WIPP Hazardous Waste Facility Permit Amended Renewal 
Application, "WIPP Ground-water Detection Monitoring Program Plan"- Chapter L ). 

Pennit Attachment N (as modified from WIPP Hazardous Waste Facility Permit Amended Renewal 
Application, "Volatile Organic Compound Monitoring Plan"- Chapter N) 
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PART 8 - CORRECTIVE ACTION FOR SWMUS AND AOCS 

8.1. APPLICABILITY 

The conditions of this Part apply to all Solid Waste Management Units (SWMUs) and Areas of 
Concern (AOCs) identified in Permit Attachment K (Solid Waste Management Unit and Area of 
Concern Tables), any newly identified SWMUs and AOCs identified after the issuance ofthis 
Permit, and any releases of hazardous waste or hazardous constituents from SWMUs and AOCs. 

8.2. CONI AMINATION BEYOND THE FACILITY BOUNDARY 

The Permittees shall implement corrective action beyond the Facility boundary where necessary to 
protect human health and the environment, unless the Permittees demonstrate to the satisfaction of 
the Secretary that, despite the Permittees' best efforts, as determined by the Secretary, the 
Permittees were unable to obtain the necessary permission to undertake such actions. The 
Permittees are not relieved of all responsibility to cleanup a release that has migrated beyond the 
Facility boundary where off-site access is denied. On-site measures to address such releases will be 
determined on a case-by-case basis. [20.4.1.500 NMAC (incorporating 40 CFR §264.10l(c))] 

8.3. CORRECTIVE ACTION ALREADY COMPLETED 

Any corrective action tasks required under this Part that the Permittees have already completed may 
be used to meet the requirements of this Part, in whole or in part, as determined by the Secretary. 
The Permittees may submit prior work to meet these requirements for the Secretary's approvaL 

8.4. NOTIFICATION AND ASSESSMENT FOR NEWLY IDENTIFIED SWMUS AND 
AOCS 

The Permittees shall notify the Secretary in writing, within 15 calendar days of discovery, of any 
newly discovered SWMU or AOC. The notification shall include, at a minimum, the location of the 
newly discovered SWMU or AOC and all available information pertaining to the site history and 
nature of the release (e.g., media affected, hazardous waste or hazardous constituents released, 
magnitude of release). The Secretary may require the Permittees to submit a Release Assessment 
Report in accordance with Permit Section 8.6.1 to determine the status of the newly discovered 
SWMU or AOC. Alternatively, the Secretary may require an Investigation Work Plan for the newly 
discovered SWMU or AOC in accordance with Permit Section 8.8.1 without requiring a Release 
Assessment. If the Secretary determines that an Investigation W ark Plan for a newly discovered 
SWMU or AOC is required, the Permittees shall modify this Permit to add the SWMU or AOC to 
Permit Attachment Kin accordance with 20.4.1.900 NMAC (incorporating 40 CFR §270.42). 

8.5. NOTIFICATION REQUIREMENTS FOR NEWLY DISCOVERED RELEASES FROM 
SWMUS OR AOCS 

The Permittees shaH notify the Secretary in writing, within 15 calendar days of discovery, of any 
newly discovered release(s) of hazardous waste or hazardous constituents from a SWMU or AOC 
that explains the location and circumstances of the release. 
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If the Secretary determines that investigation of the release is needed, the Permittees shall prepare 
and submit an Investigation Work Plan in accordance with Permit Section 8. 8.1. 

8.6. RELEASE ASSESSMENT 

8.6.1. Release Assessment Report 

If required by the Secretary, the Permittees shall submit a Release Assessment Report for 
newly discovered SWMUs or AOCs under this Permit Section. Any revisions to the Release 
Assessment Report required by the Secretary shall be submitted within 30 calendar days of 
receipt of the Secretary's comments on the Release Assessment Report. 

The Release Assessment Report shall, at a minimum, include the following information: 

1. Location of unit( s) on a topographic map of appropriate scale, as required under 
20.4.1.900 NMAC (incorporating 40 CFR §270.14(b)(l9)); 

2. Designation of type and function ofunit(s); 

3. General dimensions, capacities and structural description of unit( s) (supply any 
available plans/ drawings); 

4. Dates that the unit(s) was operated; 

5. All available site history information; 

6. Specifications of all wastes that have been managed at/in the unit(s) to the extent 
available. Include any available data on hazardous waste or hazardous constituents in 
the wastes; and 

7. All available information pertaining to any release of hazardous waste or hazardous 
constituents from such unit(s) (to include ground water data, soil analyses, air, and 
surface water data). 

8.6.2. Requirement to Proceed 

The Secretary will review the Release Assessment Report to determine whether any further 
investigative action is required. The Secretary will notify the Permittees of the need for 
confirmatory sampling if necessary, or notify the Permittees that an Investigation Work Plan 
is required in accordance with the requirements in Permit Section 8.8.1. The Secretary will 
notify the Permittees of any corrective action complete decision. 

8.7. INTERIM MEASURES 

8.7.1. Secretary-Initiated Interim Measures 

Upon written notification by the Secretary, the Permittees shall prepare and submit an 
Interim Measures (IM) Work Plan at any SWMU or AOC where the Secretary determines 
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that interim measures are necessary to minimize or prevent the migration of hazardous waste 
or hazardous constituents and limit actual or potential human and environmental exposure to 
hazardous waste or hazardous constituents while long term corrective action remedies are 
evaluated and implemented. The Permittees shall submit its IM Work Plan to the Secretary 
within 30 calendar days of the Secretary's notification, unless another time period is 
specified by the Secretary. Such interim measures may be conducted concurrently with any 
required corrective action. The Permittees shall prepare and submit IM Work Plans in 
accordance with the work plan format included in Permit Section 8.14. 

8. 7 .2. Permittee-Initiated Interim Measures 

The Permittees may initiate interim measures at a SWMU or AOC by notifying the 
Secretary, in writing, at least 30 calendar days prior to beginning the Interim Measures. The 
Secretary will approve the Permittee-initiated IM, conditionally approve the IM, or require 
submittal of an IM work plan for the Secretary's approval prior to implementation of the 
Interim Measure. 

8.7.3. Emergency Interim Measures 

The Permittees may determine, during implementation of site investigation activities, that 
emergency interim measures are necessary to address an immediate threat ofharm to human 
health or the environment. The Permittees shall notify the Secretary within one business day 
of discovery of the facts giving rise to the threat, and shall propose emergency interim 
measures to address the threat. If the Secretary approves the emergency interim measures in 
writing, the Permittees may implement the proposed emergency interim measures without 
submitting an interim measures work plan. If circumstances arise resulting in an immediate 
threat to human health or the environment such that initiation of emergency interim 
measures are necessary prior to obtaining written approval from the Secretary, the 
Permittees shall notify the Secretary within one business day of taking the emergency 
interim measure. The notification shall contain a description of the emergency situation, the 
types and quantities of contaminants involved, the emergency interim measures taken, and 
contact information for the emergency coordinator who handled the situation. The 
notification shall also include a written statement justifying the need to take the emergency 
action without prior written approval from the Secretary. This requirement shall not be 
construed to conflict with 20.4.1.500 NMAC (incorporating 40 CFR §264.1(g)(8)) or 
20.4.1.900 NMAC (incorporating 40 CFR §270.61). 

8.7.4. IM Work Plan Requirements 

The IM Work Plan shall ensure that the interim measures are designed to mitigate any 
current or potential threat(s) to human health or the environment and is consistent with, and 
integrated into, any final corrective measures at the Facility. The IM Work Plan shall 
include the interim measures objectives, procedures for implementation (including any 
designs, plans, or specifications), and schedules for implementation. 
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8. 7.5. Interim Measures Implementation 

8.7 .5.1. 

8.7.5.2. 

Implementation and Completion of Approved IM W ark Plan 

The Permittees shall implement interim measures required under Permit 
Section 8.7 in accordance with the Secretary-approved IM Work Plan. 
The Permittees shall complete interim measures within 180 calendar days 
of the start of implementation of the interim measure. The Permittees may 
submit a written request to the Secretary to extend the period for 
implementation of the interim measure. The request must provide 
justification for the extension and a proposed schedule for completion of 
the interim measure. The Secretary will notify the Permittees, in writing, 
ofthe approval or disapproval of the request within 30 calendar days of 
receipt of the IM implementation extension request. 

Notification of Changes 

The Permittees shall give notice to the Secretary as soon as possible of 
any planned changes, reductions or additions to the IM W ark Plan 
required by the Secretary under Permit Section 8.7.1 or initiated by the 
Permittees in accordance with Permit Section 8.7.2. 

8.7.6. Interim Measures Reports 

The Permittees shall submit to the Secretary for review and approval, within 90 calendar 
days of completion of interim measures, an IM Report for each SWMU or AOC. The IM 
Report shall contain, at a minimum, the following information: 

1. A description of interim measures implemented; 

2. Summaries of results; 

3. Summaries of all problems encountered during IM investigations; 

4. Summaries of accomplishments and/or effectiveness of interim measures; and, 

5. Copies of all relevant laboratory/monitoring data, maps, logs, and other related 
information. 

8.8. CORRECTIVE ACTION INVESTIGATIONS 

8.8.1. Investigation Work Plan 

8.8.1.1. Investigation W ark Plan Submittal 

The Permittees shall submit to the Secretary Investigation W ark Plans for 
the SWMUs and AOCs identified in Permit Attachment K, Table K-1 
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"Solid Waste Management Units (SWMUs) & Areas of Concern (AOCs) 
Requiring Corrective Action_" 

Investigation Work Plan Requirements 

Investigation Work Plans shall meet the requirements specified in Permit 
Section 8.14.1. Investigation Work Plans shall include schedules of 
implementation and completion of specific actions necessary to determine 
the nature and extent of contamination and the potential pathways of 
contaminant releases to the air, soil, surface water, and ground water. The 
Permittees shall provide sufficient justification and associated 
documentation that a release is not probable or has already been 
characterized if a unit or a media/pathway associated with a unit (ground 
water, surface water, soil, subsurface gas, or air) is not included in ap 
Investigation Work Plan. Such deletions of a unit, medium, or pathway 
from the work plan(s) are subject to the approval of the Secretary. The 
Permittees shall provide sufficient written justification for any omissions 
or deviations from the minimum requirements specified in Permit Section 
8 .14.1. Such omissions or deviations are subject to the approval of the 
Secretary. In addition, Investigation Work Plans shall include all 
investigations necessary to ensure compliance with 20.4.1.500 NMAC 
(incorporating 40 CFR §264.1 01 ). 

Historical Documents 

The Permittees shall submit to the Secretary a summary of the historical 
information and assessment of potential contaminant releases relating to 
each SWMU or AOC in conjunction with the unit-specific Investigation 
Work Plan including complete, legible copies of all associated 
photographic imprints, maps, figures, drawings, tables, attachments, 
enclosures, appendices and other relevant supporting documentation. 

8.8.2. Investigation Work Plan Implementation 

The Permittees shall implement Investigation Work Plans as approved by the Secretary. The 
Permittees shall notify the Secretary at least 30 calendar days prior to any permit or 
corrective action-related field activity (e.g., drilling, sampling). 

8.8.3. Corrective Action Investigation Reports 

The Permittees shall prepare and submit to the Secretary Investigation Reports for the 
investigations conducted in accordance with Investigation Work Plans submitted under 
Permit Section 8.8.1. The Permittees shall submit the Investigation Reports to the Secretary 
for review and approval in accordance with the schedules included in its approved 
Investigation Work Plans. 
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The Investigation Reports shall include an analysis and summary of all required 
investigations of SWMUs and AOCs. The summary shall describe the type and extent of 
contamination at each SWMU and AOC investigated, including sources and migration 
pathways, identify all hazardous waste or constituents present in all media, and describe 
actual or potential receptors. The Investigation Report shall also describe the extent of 
contamination (qualitative and quantitative) in relation to background levels of the area. If 
the Investigation Report concludes that further work is necessary, the report shall include a 
schedule for submission of a work plan for the next phase of investigation. 

8.8.3.1. 

8.8.3.2. 

Cleanup Levels 

The Investigation Reports shall identify the applicable cleanup levels in 
accordance with Permit Section 8.13 for each hazardous waste or 
hazardous constituent found at each SWMU and AOC. The Permittees 
shall propose in the Investigation Report or in a subsequent Risk 
Assessment or Corrective Measures Evaluation appropriate cleanup levels 
for those hazardous wastes or hazardous constituents without established 
cleanup levels based upon human and ecological risk. 

Requirement to Proceed 

Based upon the Secretary's review ofthe Investigation Report, the 
Secretary will notify the Permittees of the need for further investigative 
action, if necessary, and inform the Permittees, if not already notified, of 
the need for a Corrective Measures Study. The Secretary will notify the 
Permittees if corrective action is complete. If the Secretary determines 
that further investigation is necessary, the Secretary will require the 
Permittees to submit a work plan for approval that includes a proposed 
schedule for additional investigation(s). 

8.9. RISK ASSESSMENT 

The Permittees shall attain the cleanup goals outlined in Permit Section 8.13 including, as 
necessary, performance of risk analysis to establish alternate cleanup goals, at each site for which 
the Secretary determines, in the format included in Permit Section 8.14, that corrective measures are 
necessary. The Permittees shall submit to the Secretary for approval a Risk Assessment Report in 
accordance with this Permit Section for sites where risk analyses are conducted. 

8.10. CORRECTIVE MEASURES EVALUATION 

8.1 0.1. General 

the Secretary will require corrective measures at a SWMU or AOC if the Secretary 
determines, based on the Investigation Report and other relevant information available to the 
Secretary, that there has been a release of contaminants into the environment at the SWMU 
or AOC and that corrective action is necessary to protect human health or the environment 
from such a release. Upon making such a determination, the Secretary will notify the 
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Permittees in writing. The Secretary will specify a date for the submittal of the necessary 
reports and evaluations in the written notification. 

8.1 0.2. Corrective Measures Evaluation Report 

Following written notification from the Secretary that a corrective measures evaluation is 
required, the Permittees shall submit to the Secretary for approval a Corrective Measures 
Evaluation Report. The Permittees shall follow the Corrective Measures Evaluation Report 
format outlined in Permit Section 8.14.5. The corrective measures evaluation shall evaluate 
potential remedial alternatives and shall recommend a preferred remedy that will be 
protective of human health and the environment and that will attain the appropriate cleanup 
goals. The Corrective Measures Evaluation Report shall, at a minimum, comply with Permit 
Section 8.14.5 and include the following: 

1. A description of the location, status, and current use of the site; 

2. A description of the history of site operations and the history of releases of 
contaminants; 

3. A description of site surface conditions; 

4. A description of site subsurface conditions; 

5. A description of on- and off-site contamination in all affected media; 

6. An identification and description of all sources of contaminants; 

7. An identification and description of contaminant migration pathways; 

8. An identification and description of potential receptors; 

9. A description of cleanup standards or other applicable regulatory criteria; 

10. An identification and description of a range of remedy alternatives; 

11. Remedial alternative pilot or bench scale testing results; 

12. A detailed evaluation and rating of each of the remedy alternatives, applying the 
criteria set forth in Permit Section 8.14.5.10; 

13. An identification of a proposed preferred remedy or remedies; 

14. Design criteria of the selected remedy or remedies; and 

15. A proposed schedule for implementation of the preferred remedy. 
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8.10.3. Cleanup Standards 

The Permittees shall select corrective measures that are capable of achieving the cleanup 
standards and goals outlined in Permit Section 8.13 including, as applicable, approved 
alternate cleanup goals established by a risk assessment. 

8.10.4. Remedy Evaluation Criteria 

8.1D.4.1. Thre3hold Criteria 

The Permittees shall evaluate each of the remedy alternatives for the 
following threshold criteria. To be selected, the remedy alternative must: 

1. Be protective of human health and the environment; 

2. Attain media cleanup standards; 

3. Control the source or sources of releases so as to reduce or eliminate, 
to the extent practicable, further releases of contaminants that may 
pose a threat to human health and the environment; and 

4. Comply with applicable standards for management of wastes. 

8.1 0.4.2. Remedial Alternative Evaluation Criteria 

The Permittees shall evaluate each of the remedy alternatives for the 
factors described in this Permit Section. These factors shall be balanced 
in proposing a preferred alternative. 

a. Long-term Reliability and Effectiveness 

The remedy shall be evaluated for long-term reliability and 
effectiveness. This factor includes consideration of the magnitude 
of risks that will remain after implementation of the remedy; the 
extent of long-term monitoring, or other management that will be 
required after implementation of the remedy; the uncertainties 
associated with leaving contaminants in place; and the potential 
for failure of the remedy. Permittees shall give preference to a 
remedy that reduces risks with little long-term management, and 
that has proven effective under similar conditions. 

b. Reduction of Toxicity, Mobility, or Volume 

The remedy shall be evaluated for its reduction in the toxicity, 
mobility, and volume of contaminants. Permittees shall give 
preference to remedy that uses treatment to more completely and 
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permanently reduce the toxicity, mobility, and volume of 
contaminants. 

c. Short-term Effectiveness 

The remedy shall be evaluated for its short-term effectiveness. 
This factor includes consideration of the short-term reduction in 
existing risks that the remedy would achieve; the time needed to 
achieve that reduction; and the short-term risks that might be 
posed to the community, workers, and the environment during 
implementation of the remedy. The Permittees shall give 
preference to a remedy that quickly reduces short-term risks, 
without creating significant additional risks. 

d. Implementability 

The remedy shall be evaluated for its implementability or the 
difficulty of implementing the remedy. This factor includes 
consideration of installation and construction difficulties; 
operation and maintenance difficulties; difficulties with cleanup 
technology; permitting and approvals; and the availability of 
necessary equipment, services, expertise, and storage and disposal 
capacity. Permittees shall give preference to a remedy that can be 
implemented quickly and easily, and poses fewer and lesser 
difficulties. 

e. Cost 

The remedy shall be evaluated for its cost. This factor includes a 
consideration of both capital costs, and operation and maintenance 
costs. Capital costs shall include, without limitation, construction 
and installation costs; equipment costs; land development costs; 
and indirect costs including engineering costs, legal fees, 
permitting fees, startup and shakedown costs, and contingency 
allowances. Operation and maintenance costs shall include, 
without limitation, operating labor and materials costs; 
maintenance labor and materials costs; replacement costs; utilities; 
monitoring and reporting costs; administrative costs; indirect 
costs; and contingency allowances. All costs shall be calculated 
based on their net present value. Permittees shall give preference 
to a remedy that is less costly, but does not sacrifice protection of 
health and the environment. 

8.10 .5. Approval of Corrective Measures Evaluation Report 

Subject to the procedures in Permit Section 1.1 0.2, if the Secretary disapproves the 
Corrective Measures Evaluation Report, the Secretary will notify the Permittees in writing 
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of the Corrective Measures Evaluation Report's deficiencies and specify a due date for 
submission of a revised Corrective Measures Evaluation Report. Upon receipt of such 
notification of disapproval, the Permittees shall submit to the Secretary, within the specified 
time, a revised Corrective Measures Evaluation Report that corrects the deficiencies. If the 
Secretary approves the Corrective Measures Evaluation Report, the Secretary will notify the 
Permittees in writing. 

8.1 0.6. Relationship to Corrective Action Requirements 

The Corrective Measures Evaluation shall serve as a Corrective Measures Study for the 
purposes ofRCRA compliance. See 55 Fed. Reg. 30875-77 (July 27, 1990) (proposed 
20.4.1.500 NMAC (incorporating 40 CFR §264.520-264.524). 

8.10.7. Statement ofBasis 

Upon approval of the Corrective Measures Evaluation Report, the Secretary will select a 
remedy or remedies for the SWMU or AOC. The Secretary may choose a different remedy 
from that recommended by the Permittees. The Secretary will issue a Statement of Basis for 
selection of the remedy, and will receive public comment on the remedy. The public 
comment period will extend for at least 45 days from the date of the public notice of the 
Statement of Basis. The Secretary will provide an opportunity for a public hearing on the 
remedy, at which all interested persons will be given a reasonable chance to submit data, 
views or arguments orally or in writing and to examine witnesses testifying at the hearing. 
The comment period will automatically be extended to the close of the public hearing. The 
public hearing will follow the hearing requirements specified in 20.4.1.901.F NMAC. The 
Secretary will select a final remedy and issue a response to public comments to all 
commenters, after the end of the public comment period. In selecting a remedy, the 
Secretary will follow the public participation requirements applicable to remedy selection 
specified in 20.4.1.900 NMAC (incorporating 40 CFR §270.41) and 20.4.1.901 NMAC. 

The administrative record for the Facility will be made available to the public for review at 
the Secretary's offices in Santa Fe, New Mexico. All significant written and signed 
comments, including emailed comments, will be considered by the Secretary prior to 
approving a final remedy or remedies. 

The Secretary's decision on the final remedy or remedies shall follow the requirements 
specified in 20.4.1.90 1 NMAC, Secretary's Decision. The Secretary will issue a response to 
public comments at the time of the Secretary's fmal decision. 

8.11. CORRECTIVE MEASURES IMPLEMENTATION 

8.11.1. General 

The Permittees shall implement the final remedy selected by the Secretary. 
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Within 90 days after the Secretary's selection of a final remedy, or as otherwise specified by 
the schedule contained in the approved Corrective Measure Evaluation Report or as 
specified by a schedule required by the Secretary in the written approval notification, the 
Permittees shall submit to the Secretary for approval a Corrective Measures Implementation 
Plan outlining the design, construction, operation, maintenance, and performance monitoring 
for the selected remedy, and a schedule for its implementation. The implementation plan 
shall be submitted to the Secretary for review in accordance with the procedures in Permit 
Section 1.1 0. The Corrective Measures Implementation Plan shall, at a minimum, include 
the following elements: 

1. A description of the selected final remedy; 

2. A description of the cleanup goals and remediation system objectives; 

3. An identification and description of the qualifications of all persons, consultants, and 
contractors that will be implementing the remedy; 

4. Detailed engineering design drawings and systems specifications for all elements of 
the remedy signed and stamped by a registered New Mexico professional engineer; 

5. A construction work plan; 

6. An operation and maintenance plan; 

7. The results of any remedy pilot tests; 

8. A plan for monitoring the performance of the remedy, including sampling and 
laboratory analysis of all affected media; 

9. A waste management plan; 

10. A proposed schedule for submission to the Secretary of periodic progress reports; 
and 

11. A proposed schedule for implementation of the remedy. 

8.11.3. Health and Safetv Plan 

The Permittees shall conduct all activities in accordance with a site-specific or Facility-wide 
Health and Safety Plan during all construction, operation, maintenance, and monitoring 
activities conducted during corrective measures implementation. 
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8.11.4. Progress Reports 

The Permittees shall submit progress reports to the Secretary in accordance with the 
schedule approved in the Corrective Measures Implementation Plan. The progress reports 
shall, at a minimum, include the following information: 

1. A description of the remedy work completed during the reporting period; 

2. A summary of problems, potential problems, or delays encountered during the 
reporting period; 

3. A description of actions taken to eliminate or mitigate the problems, potential 
problems, or delays; 

4. A discussion of the remedy work projected for the next reporting period, including 
all sampling events; 

5. Copies of the results of all monitoring, including sampling and analysis, and other 
data generated during the reporting period; and 

6. Copies of all waste disposal records generated during the reporting period. 

8.11.5. Remedy Completion 

8 .11.5 .1. Remedy Completion Report 

Within 90 days after completion of remedy, the Permittees shall submit to 
the Secretary a Remedy Completion Report. The report shall, at a 
minimum, include the following items: 

1. A summary of the work completed; 

2. A statement, signed by a registered professional engineer, that the 
remedy has been completed in accordance with the Secretary 
approved work plan for the remedy; 

3. As-built drawings and specifications signed and stamped by a 
registered New Mexico professional engineer; 

4. Copies of the results of all monitoring, including sampling and 
analysis, and other data generated during the remedy 
implementation, if not already submitted in a progress report; 

5. Copies of all waste disposal records, if not already submitted in a 
progress report; and 

6. A certification, signed by a responsible official of facility, stating: 
"I certify under penalty of law that this document and all 

PERMIT PART 8 
Page 8-12 of 55 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 30,2010 

attachments were prepared under my direction or supervision 
according to a system designed to assure that qualified personnel 
properly gather and evaluate the information submitted. Based on 
my inquiry of the person or persons who manage the system, or 
those persons directly responsible for gathering the information, 
the information submitted is, to the best of my knowledge and 
belief, true, accurate, and complete. I am aware that there are 
significant penalties for submitting false information, including 
the possibility of fine and imprisonment for knowing violations." 

8.12. ACCELERATED CLEANUP PROCESS 

If the Permittees identify a corrective action or measure that, if implemented voluntarily, will 
reduce risks to human health and the environment to levels acceptable to the Secretary, will reduce 
cost and/or will achieve cleanup of a SWMU or AOC ahead of schedule, the Permittees may 
implement the corrective measure as provided in this Permit Section, in lieu of the process 
established in Permit Sections 8. 7 through 8.11. The accelerated cleanup process shall be used at 
sites to implement presumptive remedies at small-scale and relatively simple sites where 
groundwater contamination is not a component of the accelerated cleanup, where the remedy is 
considered to be the fmal remedy for the site, and where the field work will be accomplished within 
180 days of the commencement of field activities. 

The Permittees shall notify the Secretary of the planned accelerated corrective action or measure a 
minimum of 30 days prior to the commencement of any accelerated field activity. The notification 
shall include the submittal of the Plan if not already submitted to the Secretary. 

8.12.1. Accelerated Corrective Measures Work Plan 

The proposed accelerated cleanup will be documented in an Accelerated Corrective Measure 
Work Plan, which shall include: 

1. A description of the proposed remedial action, including details of the unit or activity 
that is subject to the requirements of this Permit; 

2. An explanation of how the proposed cleanup action is consistent with the overall 
corrective action objectives and requirements of this Permit, 

3. The methods and procedures for characterization and remediation sample collection 
and analyses, and 

4. A schedule for implementation and reporting on the proposed cleanup action. 

The Permittees shall obtain the Secretary's approval of an Accelerated Corrective Measures 
Work Plan prior to implementation. The Permittees shall prepare the Work Plan in general 
accordance with the requirements of Permit Section 8.14. The Permittees shall include an 
implementation schedule in the revised Accelerated Corrective Measures Work Plan. 
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8.12.2. Accelerated Corrective Measures Implementation 

Upon approval by the Secretary, the Permittees shall implement the accelerated corrective 
measures in accordance with the approved Accelerated Corrective Measures Work Plan. 
Within 90 days of completion of the accelerated corrective measures, the Permittees shall 
submit to the Secretary for approval a Remedy Completion Report in a format approved by 
the Department in accordance with Permit Section 8.14. If upon review, the Secretary 
determines that applicable cleanup levels were not achieved during corrective measures 
implementation or that there were deficiencies in the accelerated corrective measures 
implementation or reporting, the Secretary will notify the Permittees in writing. 

8.13. CLEANUP LEVELS 

The Permittees shall attain the cleanup levels specified below when implementing the closure and 
corrective action requirements of this Permit. 

8.13 .1. Ground Water Cleanup Levels 

The Permittees shall attain the following cleanup levels for all hazardous waste and 
hazardous constituents in ground water: 

1. For any contaminant for which the Environmental Protection Agency (EPA) has 
adopted a maximum contaminant level (MCL) for drinking water under 40 CFR 
parts 141 and 143, the MCL shall be the cleanup level; 

2. For any contaminant for which the New Mexico Water Quality Control Commission 
(WQCC) has adopted numeric standards for ground water listed in 20.6.2.31 03 
NMAC, the ground water standard shall be the cleanup level; and 

3. For any contaminant that the WQCC has identified as a toxic pollutant listed in 
20.6.2.7.WWNMAC, the level approved by the New Mexico Environment 
Department (NMED) under paragraph 2 or 3 below shall be the cleanup level. 

For any contaminant for which more than one of the cleanup levels set forth in 
subparagraphs 1, 2, and 3 above would apply, the lowest (or otherwise most protective) level 
shall be the applicable cleanup level. 

If a cleanup level under Item 1 above does not exist for a carcinogenic hazardous waste or 
hazardous constituent, then the Permittees shall use the most recent version of the EPA 
Regional Screening Levels for Chemical Contaminants at Superfund Sites (RSLs) f()r tap 
water and a target excess cancer risk level of 1 o-5 to develop a proposed cleanup level for 
NMED approval. The Permittees may use other scientific or regulatory information 
currently available to the public to develop and propose a cleanup level for NMED approval 
provided that the level is lower (or otherwise more protective) than the RSL. 

If a cleanup level under Item 1 above does not exist for a noncarcinogenic hazardous waste 
or hazardous constituent, then the Permittees shall use the most recent version of the EPA 
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RSLs for tap water and a Hazard Index (HI) of one (1.0) to develop a proposed cleanup 
level for NMED approval. The Permittees may use other scientific or regulatory information 
currently available to the public to develop and propose a cleanup level for NMED approval 
provided that the level is lower (or otherwise more protective) than the RSL. 

If perchlorate is detected at concentrations at or greater than 4 !J.g!L and no ground water 
standard or MCL has been adopted by the Environmental Improvement Board, WQCC, or 
EPA, then the Permittees shall use the cleanup goal with a HI of 1.0 to develop the proposed 
cleanup level for use in their site investigation or corrective measure evaluation. 

8.13 .2. Soil Cleanup Levels 

The Permittees shall attain the following cleanup levels for hazardous waste and hazardous 
constituents in soil: 

1. For all individual contaminants for which NMED has specified a soil screening level 
in NMED's Technical Background Document for Development of Soil Screening 
Levels, the residential or industrial land use scenario cleanup level shall be the 
screening level specified in the most recent version of that document. The method. 
for determining cleanup levels for sites with multiple contaminants shall follow 
NMED 's Technical Background Document for Development of Soil Screening Levels 
(as updated) and items 2 and 3 below, as applicable; 

2. The Permittees shall propose a soil cleanup level for PCBs based on NMED's 
Position Paper Risk-based Remediation of Polychlorinated Biphenyls at RCRA 
Corrective Action Sites (March 2000 as updated); and 

3. IfNMED soil screening level has not been established for a hazardous waste or 
hazardous constituent, the Permittees shall propose for NMED approval, a cleanup 
level based on the most recent version of the EPA Region V1 HHMSSL (based on a 
HI of one (1.0) for compounds designated as "n" (noncarcinogen effects), "max" 
(maximum concentration), and "sat" (soil saturation concentration), or ten times the 
EPA Region V1 HHMSSL for compounds designated "c" (carcinogen effects) (i.e. a 
target excess cancer risk level of 1 o·\ 

8.13.3. Land Use Determination 

All soil cleanup levels shall be based on a residential land use scenario unless NMED 
determines that an alternate land use is appropriate (e.g. subsistence farming, cultural, or 
industrial). The Permittees may only propose an alternate land use with less stringent 
cleanup levels (e.g. industrial) ifNMED or EPA can legally and practicably enforce the 
institutional controls limiting the land use. ILan alternate land use for which NMED or EPA 
has not established soil cleanup levels is determined to be the current and reasonably 
foreseeable future land use, then the Permittees may propose cleanup levels based on a risk 
assessment using a target excess cancer risk level of 1 o·5 for carcinogenic hazardous waste 
or hazardous constituent or, for noncarcinogenic hazardous waste or hazardous constituent, a 
HI of one (1.0). 

PERMIT PART 8 
Page 8-15 of 55 

0~9£-!~ 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
November 30, 2010 

8.13.4. Surface Water Cleanup Levels 

The Permittees shall comply with the surface water quality standards outlined in the Clean 
Water Act (33 U.S.C. §§1251 to 1387), the New Mexico WQCC Regulations (20.6.2 
NMAC), the State ofNew Mexico Standards for Interstate and Intrastate Surface Waters 
(20.6.4 NMAC) and the procedures for alternative abatement standards (20.6.2.41 03 
NMAC). 

8.13.5. Ecological Risk Cleanup Levels 

The Permittees shall derive cleanup levels for each hazardous waste and hazardous 
constituent for each ecological zone at the Facility using the methodology in NMED's 
Guidance for Assessing Ecological Risks Posed by Chemicals: Screening-Level Ecological 
Risk Assessment (July 2008, as updated). If the ecological risk evaluation indicates that a 
lower cleanup level for a hazardous waste' or hazardous constituent in ground water, soil, or 
surface water is necessary to protect environmental receptors, NMED may establish cleanup 
levels based on ecological risk for hazardous waste or hazardous constituents in ground 
water, soil, or surface water that are lower than levels that are solely protective of human 
health. 

8.13.6. Background Concentrations 

If the naturally occurring (background) concentration of a hazardous waste or hazardous 
constituent in ground water, soil, or surface water exceeds the standards specified above, 
then the cleanup level shall be the background concentration. To use background 
concentration as a cleanup level, the Permittees must obtain a written background 
determination from NMED. 

8.13. 7. Variance from Cleanup Levels 

The Permittees may seek a variance from a cleanup level for soil or ground water as follows: 

8.13.7.1. WQCC Standards 

The Permittees may seek a technical infeasibility determination or 
alternative abatement standard from a WQCC standard in accordance 
with 20.6.2.4103.E or F NMAC. 

8.13.7.2. Soil Standards and Non-WQCC Ground Water Standards 

The Permittees may seek a variance from any cleanup level for soil or for 
ground water (other than a WQCC standard) by submitting a written 
request to NMED for a determination that attainment of the cleanup level 
is technically infeasible or otherwise impracticable due to conflict with 
other environmental laws or requirements for the preservation of cultural 
resources. Ifbased on technical infeasibility, the request shall include a 
demonstration of technical or physical impossibility of attaining the 
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cleanup level using potential corrective action remedies. If based on 
conflict with other environmental laws or requirements for the 
preservation of cultural resources, the request shall include 
documentation showing that Permittees have attempted to resolve the 
conflict or mitigate the impact on cultural or natural resources and shall 
explain why mitigating measures cannot resolve the conflict or 
adequately protect the cultural or natural resource (e.g. consultation and a 
determination of incidental taking or reasonable and prudent measures to 
minimize the impact under 16 U.S.C. §1536). All requests shall include a 
discussion of the effectiveness of potential .corrective action remedies, 
whether the proposed variance will allow a present or future hazard to 
public health or the environment, and any other information required by 
the Nl\1ED. In addition, the request shall propose alternate cleanup levels 
for Nl\1ED approval, based on the effectiveness of potential corrective 
action remedies and a site-specific risk assessment based on Nl\1ED 's 
guidance, Technical Background Document for Development of Soil 
Screening Levels (August 2009, as updated), Assessing Human Health 
Risks Posed by Chemicals: Screening Level Risk Assessment (March 
2000), and Guidance for Assessing Ecological Risks Posed by Chemicals: 
Screening-Level Ecological Risk Assessment (July 2008, as updated). 

8.14. REPORTING REQUIREMENTS 

The purpose of this Permit Section is to provide the reporting requirements and report formats for 
corrective action activities at all SWMUs, AOCs, and permitted units required under this Permit. 
This Section is not intended to provide reporting requirements for every potential corrective action 
conducted at the facility; therefore, the formats for all types of reports are not presented below. The 
described formats include the general reporting requirements and formats for site-specific 
investigation work plans, investigation reports, periodic monitoring reports, risk assessment reports, 
and corrective measures evaluations. The Permittees shall generally consider the reports to be the 
equivalents ofRCRA Facility Investigation (RFI) work plans, RFI reports, periodic monitoring 
reports, risk assessments, Corrective Measures Study (CMS) plans, and CMS reports, for the 
purposes of RCRA compliance. The Permittees shall include detailed, site-specific requirements in 
all SWMU, AOC, permitted unit and facility-wide investigation work plans, investigation reports, 
monitoring reports, and corrective measures evaluations. All plans and reports shall be prepared 
with technical and regulatory input from Nl\1ED. All work plans, reports and other documents shall 
be submitted to Nl\1ED in the form of two paper copies and one copy in electronic or other format 
acceptable to Nl\1ED. The Permittees shall submit maps and figures in a format specified by NMED 
(e.g., *shp, *dwg). 

The reporting requirements listed in this Section do not include all sections that may be necessary to 
complete each type of report listed and may include sections that are not relevant for a specific site 
action. The Permittees or Nl\1ED may determine that additional sections may be needed to address 
additional site-specific issues or information collected during corrective action or monitoring 
activities not listed below. However, the Permittees must submit variations of the general report 
format and the formats for reports not listed in this Section in outline form to Nl\1ED for approval 

PERMIT PART 8 
Page 8-17 of 55 

02925 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
November 30, 2010 

prior to submittal of the reports. All work plans and reports are subject to the requirements in this 
Permit Part. NMED will approve or disapprove, in writing, the proposed report outline within 90 
days of receipt of the outline. IfNMED disapproves the report outline, NMED will notify the 
Permittees, in writing, of the outline's deficiencies and will specify a date for submittal of a revised 
report outline. All reports submitted by the Permittees shall follow the general approach and 
limitations for data presentation described in this Section. 

8.14.1. Investigation Work Plan 

The Permittees shall prepare work plans subject to the requirements of this Permit Part for 
site investigations or corrective action activities at the facility using the general outline 
below. The minimum requirements for describing proposed activities within each section are 
included. All research, locations, depths and methods of exploration, field procedures, 
analytical results, data collection methods, and schedules shall be included in each work 
plan. In general, interpretation of data acquired during previous investigations shall be 
presented only in the background sections of the work plans. The other text sections of the 
work plans shall be reserved for presentation of anticipated site-specific activities and 
procedures relevant to the project. The general work plan outline is described below. 

8.14.1.1. Title Page 

The title page shall include the type of document; facility name; area 
designation; SWMU or AOC name, site, and any other unit name; and the 
submittal date. A signature block providing spaces for the name and title 
of the responsible facility representative shall be provided on the title 
page in accordance with 20.4.1.900 NMAC (incorporating 40 CFR 
§270.11(d)(l)). 

8.14.1.2. Executive Summarv (Abstract) 

The executive summary or abstract shall provide a brief summary of the 
purpose and scope of the investigation to be conducted at the subject site. 
The facility, SWMU or AOC name, site name, any other unit name, 
location, and area designation shall be included in the executive 
summary. 

8.14.1.3. Table of Contents 

The table of contents shall1ist all text sections, tables, figures, and 
appendices or attachments included in the work plan. The corresponding 
page numbers for the titles of each section of the work plan shall be 
included in the table of contents. 

8.14.1.4. Introduction 

The introduction shall include the facility name, area designation, unit 
location, and unit status (e.g., closed, corrective action). General 
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information on the current site usage and status shall be included in this 
section. A brief description of the purpose of the investigation and the 
type of site investigation to be conducted shall be provided in this section. 

8.14.1.5. Background 

The background section shall describe relevant background information. 
This section shall briefly summarize historical site uses by the U.S. 
Government and any other entity, including the locations of current and 
former site structures and features. A labeled figure shall be included in 
the document showing the locations of current and former site structures 
and features. The locations of pertinent subsurface features such as 
pipelines, underground tanks, utility lines, and other subsurface structures 
shall be included in the background summary and labeled on the figure, 
unless none exist. 

This section shall identify potential receptors, including groundwater, and 
include a brief summary of the type and characteristics of all waste and 
all contaminants managed or released at the site, the known and possible 
sources of contamination, the history of releases or discharges of 
contamination, and the known extent of contamination. This section shall 
include brief summaries of results of previous investigations, if 
conducted, including references to pertinent figures, data summary tables, 
and text in previous reports. At a minimum, detections of contaminants 
encountered during previous investigations shall be presented in table 
format, with an accompanying figure showing sample locations. 
References to previous reports shall include page, table, and figure 
numbers for referenced information. Summary data tables and site plans 
showing relevant investigation locations shall be included in the Tables 
and Figures sections of the document, respectively. 

8.14.1.6. Site Conditions 

a. Surface Conditions 

A section on surface conditions shall provide a brief detailed 
description of current site topography, features and structures 
including a description of topographic drainages, man-made 
drainages, vegetation, erosional features, and basins. It shall also 
include a detailed description of current site usage and any current 
operations at the site. In addition, descriptions of features located 
in surrounding sites that may have an impact on the subject site 
regarding sediment transport, surface water runoff, or contaminant 
fate and transport shall be included in this section. 

b. Subsurface Conditions 

PERMIT PART 8 
Page 8-19 of 55 

0292 rt~ 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
November 30, 2010 

A section on subsurface conditions shall provide a brief, detailed 
description of the site conditions observed during previous 
subsurface investigations, including relevant soil horizons, 
stratigraphy, presence of groundwater, and other relevant 
information. A site plan showing the locations of all borings and 
excavations advanced during previous investigations shall be 
included in the Figures section of the work plan. A brief 
description of the anticipated stratigraphic units that may be 
encountered during the investigation may be included in this 
subsection if no previous investigations have been conducted at 
the site. 

8.14.1. 7. Scope of Activities 

A section on the scope of activities shall briefly describe a list of all 
anticipated activities to be performed during the investigation including 
background information research, health and safety requirements that 
may affect or limit the completion of tasks, drilling, test pit or other 
excavations, well construction, field data collection, survey data 
collection, chemical analytical testing, aquifer testing, remediation system 
pilot tests, and investigation-derived waste (IDW) storage and disposal. 

8.14.1.8. Investigation Methods 

A section on investigation methods shall provide a description of all 
anticipated locations and methods for conducting the activities to be 
performed during the investigation. This section shall include research 
methods, health and safety practices that may affect the completion of 
tasks, drilling methods, test pit or other excavation methods, sampling 
intervals and methods, well construction methods, field data collection 
methods, geophysical and land survey methods, field screening methods, 
chemical analytical testing, materials testing, aquifer testing, pilot tests, 
and other proposed investigation and testing methods. This information 
may also be summarized in table format, if appropriate. 

8.14.1.9. Monitoring and Sampling 

A section on monitoring and sampling shall provide a description of the 
groundwater, ambient air, subsurface vapor, remediation system, 
engineering controls, and other monitoring and sampling programs 
currently being implemented at the site. 

8.14.1.1 0. Schedule 

A section shall set forth the anticipated schedule for completion of field 
investigation, pilot testing, and monitoring and sampling activities. In 
addition, this section shall set forth a schedule for submittal of reports and 
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data to NMED including a schedule for submitting all status reports and 
preliminary data. 

8.14.1.11. Tables 

The following summary tables may be included in the investigation work 
plans, if previous investigations have been conducted at the site. Data 
presented in the tables shall include information on dates of data 
collection, analytical methods, detection limits, and significant data 
quality exceptions. The analytical data tables shall include only detected 
analytes and data quality exceptions that could potentially mask 
detections. 

1. Summaries of regulatory criteria, background, and applicable 
cleanup levels (may be included in the analytical data tables 
instead of as separate tables). 

2. Summaries of historical field survey location data. 

3. Summaries of historical field screening and field parameter 
measurements of soil, rock, sediments, groundwater, surface 
water, and air quality data. 

4. Summaries of historical soil, rock, or sediment laboratory 
analytical data shall include the analytical methods, detection 
limits, and significant data quality exceptions that could influence 
interpretation of the data. 

5. Summaries ofhistorical groundwater elevation and depth to 
groundwater data. The table shall include the monitoring well 
depths, the screened intervals in each well, and the dates and times 
measurements were taken. 

6. Summaries of historical groundwater laboratory analytical data. 
The analytical data tables shall include the analytical methods, 
detection limits, and significant data quality exceptions that could 
influence interpretation of the data. 

7. Summary of historical surface water laboratory analytical data. 
The analytical data tables shall include the analytical methods, 
detection limits, and significant data quality exceptions that could 
influence interpretation of the data. 

8. Summary of historical air sample screening and chemical 
analytical data. The data tables shall include the screening 
instruments used, laboratory analytical methods, detection limits, 
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and significant data quality exceptions that could influence 
interpretation of the data. 

9. Summary of historical pilot or other test data, if applicable, 
including units of measurement and types of instruments used to 
obtain measurements. 

8.14.1.12. Figures 

The following figures shall be included with each investigation work plan 
for each site, including presentation of data where previous investigations 
have been conducted. All figures must include an accurate bar scale and a 
north arrow. An explanation shall be included on each figure for all 
abbreviations, symbols, acronyms, and qualifiers. All maps shall contain 
a date of preparation. 

1 . A vicinity map showing topography and the general location of 
the site relative to surrounding features and properties. 

2. A site plan that presents pertinent site features and structures, 
underground utilities, well locations, and remediation system 
locations and details. Off-site well locations and other relevant 
features shall be included on the site plan, if appropriate. 
Additional site plans may be required to present the locations of 
relevant off-site well locations, structures, and features. 

3. Figures showing historical and proposed soil boring or excavation 
locations and sampling locations. 

4. Figures presenting historical soil sample field screening and 
laboratory analytical data if applicable. 

5. Figures presenting the locations of all existing and proposed 
borings and vapor monitoring well locations. 

6. Figures showing all existing and proposed wells and piezometers, 
presenting historical groundwater elevation data, and indicating 
groundwater flow directions. 

7. Figures presenting historical groundwater laboratory analytical 
data, if applicable. The chemical analytical data corresponding to 
each sampling location can be presented in tabular form on the 
figure or as an isoconcentration map. 

8. Figures presenting historical and proposed surface water sample 
locations and field measurement data, if applicable. 
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9. Figures presenting historical surface water laboratory analytical 
data, if applicable. 

10. Figures showing historical and proposed air or vapor sampling 
locations and presenting historical air quality data, if applicable. 

11. Figures presenting historical pilot and other testing locations and 
data, where applicable, including site plans and graphic data 
presentation. 

12. Figures presenting geologic cross-sections, based on outcrop and 
borehole data acquired during previous investigations, if 
applicable. 

8.14.1.13. Appendices 

A description ofiDW management shall be included as an appendix to 
the investigation work plan. The results of historical investigations 
required in this Permit shall be submitted with the investigation work plan 
as a separate document. Additional appendices may be necessary to 
present additional data or documentation not listed above. 

8.14.2. Investigation Report 

The Permittees shall prepare investigation reports at the facility using the general outline 
below. The Investigation Report shall be the reporting mechanism for presenting the results 
of completed Investigation Work Plans. This section describes the minimum requirements 
for reporting on site investigations. All data collected during each site investigation event in 
the reporting period shall be included in the reports. In general, interpretation of data shall 
be presented only in the background, conclusions and recommendations sections of the 
reports. The other text sections of the reports shall be reserved for presentation of facts and 
data without interpretation or qualifications. The general report outline is provided below. 

8.14.2.1. TitlePage 

The title page shall include the type of document; facility name; area 
designation; SWMU or AOC name, site, and any other unit name; and the 
submittal date. A signature block providing spaces for the name and title 
ofthe responsible facility representatives shall be provided on the title 
page in accordance with 20.4.1.900 NMAC (incorporating 40 CFR 
§270] l(d)(l)). 

8.14.2.2. Executive Summary (Abstract) 

The executive summary or abstract shall provide a brief summary of the 
purpose, scope, and results of the investigation; site names; location; and 
area designation. In addition, this section shall include a brief summary of 
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conclusions included in the Report based on the investigation data 
collected and recommendations for future investigation, monitoring, 
remedial action or site closure. 

8.14.2.3. Table of Contents 

The table of contents shall list all text sections, subsections, tables, 
figures, and appendices or attachments included in the report. The 
corresponding page numbers for the titles of each section of the report 
shall be included in the table of contents. 

8 .14 .2 .4. Introduction 

The introduction section shall include the facility name, area designation, 
unit location, and unit status (e.g., closed, corrective action). General 
information on the site usage and status shall be included in this section. 
A brief description of the purpose of the investigation, the type of site 
investigation conducted, and the type of results presented in the report 
also shall be provided in this section. 

8.14.2.5. Background 

The background section shall describe relevant background information. 
This section shall briefly summarize historical site uses by the U.S. 
Government and any other entity, including the locations of current and 
former site structures and features. A labeled figure shall be included in 
the document showing the locations of current and former site structures 
and features. The locations of any subsurface features such as pipelines, 
underground tanks, utility lines, and other subsurface structures shall be 
included in the background summary and labeled on the figure, as 
appropriate. In addition, this section shall include a brief summary of the 
possible sources of contamination, the history of releases or discharges of 
contamination, the known extent of contamination, and a general 
summary of the results of previous investigations including references to 
previous reports. The references to previous reports shall include page, 
table, and figure numbers for referenced information. A site plan, 
showing relevant investigation locations, and summary data tables shall 
be included in the Figures and Tables sections ofthe document, 
respectively. 

8.14.2.6. Scope of Activities 

A section on the scope of activities shall briefly describe all activities 
performed during the investigation event including background 
information research, implemented health and safety measures that 
affected or limited the completion of tasks, drilling, test pit or other 
excavation methods, well construction methods, field data collection, 
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survey data collection, chemical analytical testing, aquifer testing, 
remediation system pilot tests, and IDW storage or disposal. 

8.14.2.7. Field Investigation Results 

A section shall provide a summary of the procedures used and the results 
of all field investigation activities conducted at the site including the dates 
that investigation activities were conducted, the type and purpose of field 
investigation activities performed, field screening measurements, logging 
and sampling results, pilot test results, construction details, and 
conditions observed. Field observations or conditions that altered the 
planned work or may have influenced the results of sampling, testing, and 
logging shall be reported in this section. The following sections shall be 
included. 

a. Surface Conditions 

A section on surface conditions shall describe current site 
topography, features, and structures including topographic 
drainages, man-made drainages, vegetation, and erosional 
features. It shall also include a description of current site uses and 
any operations at the site. In addition, descriptions of features 
located in surrounding sites that may have an impact on the 
subject site regarding sediment transport, surface water runoff, or 
contaminant transport shall be included in this subsection. 

b. Exploratory Drilling or Excavation Investigations 

A section shall describe the locations, methods, and depths of 
subsurface explorations. The description shall include the types of 
equipment used, the logging procedures, the soil or rock 
classification system used to describe the observed materials, 
exploration equipment decontamination procedures, and 
conditions encountered that may have affected or limited the 
investigation. 

Adescription ofthe site conditions observed during subsurface 
investigation activities shall be included in this section, including 
soil horizon and stratigraphic information. Site plans showing the 
locations of all borings and excavations shall be included in the 
Figures Section of the report. Boring and test pit logs for all 
exploratory borings and test pits shall be presented in an appendix 
or attachment to the report. 

c. Exploratory and Monitoring Well Boring Geophysical Logging 
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A section shall describe the methods, dates of measurement, depth 
intervals measured, and the results of geophysical logging. The 
relative merits and limitations of each geophysical logging 
method employed shall be discussed, along with any field 
conditions or instrument malfunctions that occurred that may have 
affected the results of the geophysical logging. 

d. Subsurface Conditions 

A section on subsurface conditions shall describe known 
subsurface lithology and structures, based on observations made 
during the current and previous subsurface investigations, 
including interpretation of geophysical logs and as-built drawings 
of man-made structures. A description of any known locations of 
pipelines and utility lines and observed geologic structures shall 
also be included in this section. A site plan showing boring and 
excavation locations and the locations of the site's above- and 
below-ground structures shall be included in the Figures section of 
the report. In addition, cross-sections shall be constructed, if 
appropriate, to provide additional visual presentation of site or 
regional subsurface conditions. 

e. Monitoring Well construction and Boring or Excavation 
Abandonment 

A section shall describe the methods and details of monitoring 
well construction and the methods used to abandon or backfill 
exploratory borings and excavations. The description shall include 
the dates of well construction, boring abandonment, or excavation 
backfilling. In addition, well construction diagrams shall be 
included in an appendix or attachment with the associated boring 
logs for monitoring well borings. The Permittees may submit well 
abandonment reports as an appendix to the investigation report. 

f. Groundwater Conditions 

A section shall describe groundwater conditions observed beneath 
the subject site and relate local groundwater conditions to regional 
groundwater conditions. A description of the depths to water, 
aquifer thickness, and groundwater flow directions shall be 
included in this section for alluvial groundwater, shallow perched 
groundwater, intermediate perched groundwater, and regional 
groundwater, as appropriate to the investigation. Figures showing 
well locations, surrounding area, and groundwater elevations and 
flow direct~ons for each hydrologic zone shall be included in the 
Figures section ofthe report. 
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A section shall describe surface water conditions and include a 
description of surface water runoff, drainage, surface water 
sediment transport, and contaminant transport in surface water as 
suspended load and as a dissolved phase in surface water via 
natural and man-made drainages, if applicable. A description of 
contaminant fate and transport shall be included, if appropriate. 

h. Surface Air and Subsurface Vapor Conditions 

A section shall describe surface air and subsurface vapor 
monitoring and sampling methods used during the site 
investigation. It shall also describe observations made during the 
site investigation regarding subsurface flow pathways and the 
subsurface air-flow regime. 

1. Materials Testing Results 

A section shall discuss the materials testing results, such as core 
permeability testing, grain size analysis, or other materials testing 
results. Sample collection methods, locations, and depths shall 
also be included. Corresponding summary tables shall be included 
in the Tables section of the report. 

J. Pilot Testing Results 

A section shall discuss the results of any pilot tests. Pilot tests are 
typically conducted after initial subsurface investigations are 
completed and the need for additional investigation or remediation 
has been evaluated. Pilot tests, including aquifer tests and 
remediation system pilot tests, shall be addressed through separate 
work plans and pilot test reports. The format for pilot test work 
plans and reports shall be approved by N11ED prior to submittal. 

8.14.2. 8. Regulatory Criteria 

A section shall set forth the cleanup standards, risk-based screening 
levels, and risk-based cleanup goals for each pertinent medium at the 
subject site. The appropriate cleanup levels for each site shall be included 
if site-specific levels have been established at separate facility sites or 
units. A table summarizing the applicable cleanup standards or levels or 
inclusion of applicable cleanup standards or levels in the data tables shall 
be included as part of the document. The risk assessment, if conducted, 
shall be presented in a separate document or in an appendix to this report. 
If cleanup or screening levels calculated in a N11ED-approved risk 
evaluation are employed, the risk evaluation document shall be 
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referenced and shall include pertinent page numbers for referenced 
information. 

8.14.2.9. Site Contamination 

A section shall provide a description of sampling intervals and methods 
for detection of surface and subsurface contamination in soils, rock, 
sediments, groundwater, and surface water, and as vapor-phase 
contamination. Only factual information shall be included in this section. 
Interpretation of the data shall be reserved for the summary and 
conclusions sections of the report. Tables summarizing all sampling, 
testing, and screening results for detected contaminants shall be prepared 
in a format approved by N11ED. The tables shall be presented in the 
Tables Section of the report. 

a. Soil, Rock, and Sediment Sampling 

A section shall describe the sampling of soil, rock, and sediment. 
It shall include the dates, locations and methods of sample 
collection; sampling intervals; sample logging methods; screening 
sample selection methods; and laboratory sample selection 
methods including the collection depths for samples submitted for 
laboratory analyses. A site plan showing the sample locations 
shall be included in the Figures Section of the report. 

b. Soil, Rock, and Sediment Sampling Field Screening Results 

A section shall describe the field screening methods used during 
the investigation and the field screening results. Field screening 
results also shall be presented in summary tables in the Tables 
section of the document. '"[he limitations of field screening 
instrumentation and any conditions that influenced the results of 
field screening shall be discussed in this section. 

c. Soil, Rock, and Sediment Sampling Analytical Results 

A section shall summarize the results of laboratory analysis for 
soil, rock, and sediment samples. It shall also describe the 
analytical methods used and provide a comparison of the 
analytical results to background levels, cleanup standards, or 
established cleanup levels for the site. The laboratory results also 
shall be presented in summary tables in the Tables section of the 
document. Field conditions and sample collection methods that 
could potentially affect the analytical results shall be described in 
this section. If appropriate, soil analytical data shall be presented 
with sample locations on a site plan and included in the Figures 
section of the report. 
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A section on groundwater sampling shall describe the dates, 
locations, depths, and methods of sample collection; methods for 
sample logging; and methods for screening and laboratory sample 
selection. A map showing all site and surrounding area well 
locations shall be included in the Figures section of the report. 

e. Groundwater General Chemistry 

A section on the general groundwater chemistry shall describe the 
results of measurement of field purging parameters and field 
analytical measurements. Field parameter measurements and field 
analytical results also shall be presented in summary tables in the 
Tables section of the document. The limitations of field 
measurement instrumentation and any conditions that may have 
influenced the results of field screening shall be discussed in this 
section. As determined by the Permittees and NMED, relevant 
water chemistry concentrations shall be presented as data tables or 
as isoconcentration contours on a map included in the Figures 
section of the report. 

f. Groundwater Chemical Analytical Results 

A section shall summarize the results of groundwater chemical 
analyses. It shall describe the groundwater chemical analytical 
methods and analytical results. It shall also provide a comparison 
of the data to cleanup standards or established cleanup levels for 
the site. The rationale or purpose for altering or modifying the 
groundwater sampling program outlined in the site investigation 
work plan shall also be provided in this section. Field conditions 
shall be described in this section that may have affected the 
analytical results during sample collection. Tables summarizing 
the groundwater laboratory, field, and field sample QA/QC 
chemical analytical data; applicable cleanup levels; and 
modifications to the groundwater sampling program shall be 
provided in the Tables Section ofthe report. Relevant contaminant 
concentrations shall be presented as individual analyte 
concentrations, data tables, or as isoconcentration contours on a 
map included in the Figures Section of the report. 

g. Surface Water Sampling 

A section shall describe the surface water sampling and shall 
include the dates, times, locations, depths, and methods of sample 
collection. It shall also describe methods for sample logging, 
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sample-screening methods, and laboratory sample selection 
methods. A map showing all surface-water sampling locations 
shall be included in the Figures section of the report. 

h. Surface Water General Chemistry 

A section on the surface water general chemistry shall describe 
the results of measurement of field parameters and field analytical 
measurements. Field parameter measurements and field analytical 
results also shall be presented in summary tables in the Tables 
section of the document. The limitations of field measurement 
instrumentation and any conditions that influenced the results of 
field screening shall be discussed in this section. Relevant water 
chemistry concentrations shall be presented as data tables on a 
map included in the Figures section of the report. 

1. Surface Water Chemical Analytical Results 

A section shall summarize the results of surface water chemical 
analyses. It shall describe the analytical methods and analytical 
results, and provide a comparison of the data to the cleanup 
standards or established background or cleanup levels for the site. 
The rationale or purpose for altering or modifying the surface
water sampling program outlined in the site investigation work 
plan also shall be provided in this section. Field conditions that 
may have affected the analytical results during sample collection 
shall be described in this section. Tables summarizing the surface 
water laboratory, field, and analytical field sample QA/QC 
analytical data; applicable cleanup levels; and modifications to the 
surface-water sampling program shall be provided in the Tables 
section of the report. Relevant contaminant concentrations shall be 
presented as individual analyte concentrations or as data tables on 
a map included in the Figures section of the report. 

J· Air and Subsurface Vapor Sampling 

A section shall describe the air and subsurface vapor sampling. It 
shall describe the dates, locations, depths or elevations above 
ground surface, methods of sample collection, methods for sample 
logging, and methods for laboratory sample selection. A map 
showing all air sampling locations shall be provided in the Figures 
section of the report. 

k. Air and Subsurface Vapor Field Screening Results 

A section shall describe the air and subsurface vapor field 
screening results. It shall describe the field screening methods 
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used for ambient air and subsurface vapors during the 
investigation. Field screening results shall also be presented in 
summary tables in the Tables section of the report. The locations 
of ambient air and subsurface vapor screening sample collection 
shall be presented on a site plan included in the Figures section of 
the report. The limitations of field screening instrumentation and 
any conditions that influenced the results of field screening shall 
be discussed in this section. 

l. Air and subsurface Vapor Laboratory Analytical Results 

A section shall describe the results of air and subsurface vapor 
laboratory analysis. It shall describe the air sampling laboratory 
analytical methods and analytical results, and provide a 
comparison of the data to emissions standards or established 
cleanup or emissions levels for the site. The rationale or purpose 
for altering or modifying the air monitoring or sampling program 
outlined in the site investigation work plan also shall be provided 
in this section. Field conditions that may have affected the 
analytical results during sample collection shall be described in 
this section. Tables summarizing the air sample laboratory, field, 
and analytical field sample QA/QC data; applicable cleanup levels 
or emissions standards; and modifications to the air sampling 
program shall be provided in the Tables section of the report. 
Relevant contaminant concentrations shall be presented as 
individual analyte concentrations, data tables, or as 
isoconcentration contours on a map included in the Figures 
section of the report. 

8.14.2.1 0. Conclusions 

A section shall provide a brief summary of the investigation activities and 
a discussion of the conclusions of the investigation conducted at the site. 
In addition, this section shall provide a comparison of the results to 
applicable cleanup or screening levels, and to relevant historical 
investigation results and analytical data. Potential receptors, including 
groundwater, shall be identified and discussed. An explanation shall be 
provided with regard to data gaps. A risk assessment may be included as 
an appendix to the investigation report; however, the risk assessment shall 
be presented in the Risk Assessment format described in Permit Section 
8.14 .4. References to the risk assessment shall be presented only in the 
summary and conclusions sections of the Investigation Report. 
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8.14.2.11. Recommendations 

A section shall discuss the need for further investigation, corrective 
measures, risk assessment and monitoring, or recommendations for 
corrective action completed, based on the conclusions provided in the 
Conclusions section. It shall include explanations regarding additional 
sampling, monitoring, and site closure. A corresponding schedule for 
further action regarding the site shall also be provided. No action 
recommendations shall include the anticipated schedule for submittal of a 
petition for a permit modification. 

8.14.2.12. Tables 

A section shall provide the following summary tables as applicable. With 
prior approval from NMED, the Permittees may combine one or more of 
the tables. Data presented in the tables shall include the current data, 
dates of data collection, analytical methods, detection limits, and 
significant data quality exceptions. The summary analytical data tables 
shall include only detected analytes and data quality exceptions that could 
potentially mask detections. 

1. Tables summarizing regulatory criteria, background levels, and 
applicable cleanup levels (this information may be included in the 
analytical data tables instead of as separate tables). 

2. Tables summarizing field survey location data. Separate tables 
shall be prepared for well locations and individual medium 
sampling locations except where the locations are the same for 
more than one medium. 

3. Tables summarizing field screening and field parameter 
measurements of soil, rock, sediments, groundwater, surface 
water, and air quality data. 

4. A table surrimarizing soil, rock, and/or sediment laboratory 
analytical data. It shall include the analytical methods, detection 
limits, and significant data quality exceptions that would influence 
interpretation of the data. 

5. A table summarizing the groundwater elevations and depths to 
groundwater. The table shall include the monitoring well depths 
and the screened intervals in each well. 

6. A table summarizing the groundwater laboratory analytical data. 
The analytical data tables shall include the analytical methods, 
detection limits, and significant data quality exceptions that would 
influence interpretation of the data. 
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7. A table summarizing the surface water laboratory analytical data. 
The analytical data tables shall include the analytical methods, 
detection limits, and significant data quality exceptions that would 
influence interpretation of the data. 

8. A table summarizing the air sample screening and laboratory 
analytical data. The data tables shall include the screening 
instruments used, laboratory analytical methods, detection limits, 
and significant data quality exceptions that would influence 
interpretation ofthe data. 

9. Tables summarizing the pilot test data, if applicable, including 
units of measurement and types of instruments used to obtain 
measurements. 

10. A table summarizing any materials test data. 

8.14.2.13. Figures 

A section shall provide the following figures as applicable. All figures 
shall include an accurate bar scale and a north arrow. An explanation 
shall be provided on each figure for all abbreviations, symbols, acronyms, 
and qualifiers. All maps shall have a date. 

1. A vicinity map showing topography and the general location of 
the subject site relative to surrounding features and properties. 

2. A site plan that presents any pertinent site features and structures, 
underground utilities, well locations, and remediation system 
location(s) and details. Off-site well locations and other relevant 
features shall be included on the site plan. Additional site plans 
may be required to present the locations of relevant off-site well 
locations, structures and features. 

3. Figures showing boring or excavation locations and sampling 
locations. 

4. Figures presenting soil sample field screening and laboratory 
analytical data. 

5. Figures displaying the locations of all newly installed and existing 
wells and borings. 

6. Figures presenting monitoring well and piezometer locations, 
groundwater elevation data, and groundwater flow directions. 
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7. Figures presenting groundwater laboratory analytical data, 
including any past data requested by NMED. The laboratory 
analytical data corresponding to each sampling location may be 
presented in table form on the figure or as an isoconcentration 
map. 

8. Figures presenting surface water sample locations and field 
measurement data including any past data requested by NMED. 

9. Figures presenting surface water laboratory analytical data 
including any past data requested by NMED. The laboratory 
analytical data corresponding to each sampling location may be 
presented in table form on the figure. 

1 0. Figures showing air sampling locations and presenting air quality. 
The field screening or laboratory analytical data corresponding to 
each sampling location may be presented in table form on the 
figure or as an isoconcentration map. 

11. Figures presenting geologic cross-sections based on outcrop and 
borehole data. 

12. Figures presenting pilot test locations and data, where applicable, 
including site plans or graphic data presentation. 

8.14.2.14. Appendices 

Each investigation report shall include the following appendices. 
Additional appendices may be necessary to present data or documentation 
not listed below. 

a. Field Methods 

An appendix shall provide detailed descriptions of the methods 
used to acquire field measurements of each medium that was 
surveyed or tested during the investigation. This appendix shall 
include exploratory drilling or excavation methods, the methods 
and types of instruments used to obtain field screening, field 
analytical or field parameter measurements, instrument calibration 
procedures, sampling methods for each medium investigated, 
decontamination procedures, sample handling procedures, 
documentation procedures, and a description of field conditions 
that affected procedural or sample testing results. Methods of 
measuring and sampling during pilot tests shall be reported in this 
appendix, if applicable. Geophysical logging methods shall be 
discussed in a separate section of this appendix. ID W storage and 
disposal methods shall also be discussed in this appendix. Copies 
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ofiDW disposal documentation shall be provided in a separate 
appendix. 

b. Boring/Test Pit Logs and Well Construction Diagrams 

An appendix shall provide boring logs, test pit logs, or other 
excavation logs, and well construction details. In addition, a key 
to symbols and a soil or rock classification system shall be 
included in this appendix. Geophysical logs shall be provided in a 
separate section of this appendix. 

c. Analytical Programs 

An appendix shall discuss the analytical methods, a summary of 
data quality objectives, and the data quality review procedures. A 
summary of data quality exceptions and their effect on the 
acceptability of the field and laboratory analytical data with regard 
to the investigation and the site status shall be included in this 
appendix along with references to the case narratives provided in 
the laboratory reports. 

d. Analytical Reports 

An appendix shall provide the contract laboratory final analytical 
data reports generated for the investigation. The reports shall 
include all chain-of-custody records and Level II QA/QC results 
provided by the laboratory. The final laboratory reports and data 
tables shall be provided electronically in a format approved by 
NMED. Paper copies (or electronically scanned in PDF format) of 
all chain-of-custody records shall be provided with the reports. 

e. Other Appendices 

Other appendices containing additional information shall be 
included as required by NMED or as otherwise appropriate. 

8.14 .3. Periodic Monitoring Report 

The Permittees shall use the following guidance for preparing periodic monitoring reports. 
The reports shall present the reporting of periodic groundwater, surface water, vapor, and 
remediation system monitoring at the facility. The following sections provide a general 
outline for monitoring reports, and also provide the minimum requirements for reporting for 
specific facility sites, areas, and regional monitoring. All data collected during each 
monitoring and sampling event in the reporting period shall be included in the reports. In 
general, interpretation of data shall be presented only in the background, conclusions, and 
recommendations sections of the reports. The other text sections of the reports shall be 
reserved for presentation of facts and data without interpretation or qualifications. 
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8.14.3.1. Title Page 

The title page shall include the type of document; facility name; area 
designation; SWMU or AOC name, site, watershed, and any other unit 
name; and the submittal date. A signature block providing spaces for the 
name and title of the responsible facility representatives shall be provided 
on the title page in accordance with 20.4.1:900 NMAC (incorporating 40 
CFR §270.11 ( d)(l )). 

8.14.3.2. Executive Summary (Abstract) 

The executive summary or abstract shall provide a brief summary of the 
purpose, scope, and results of the monitoring conducted at the subject site 
during the reporting period. The area (e.g., Plume-front, facility-wide) 
SWMU, AOC and site name, location, and/or area designation shall be 
included in the executive summary. In addition, this section shall include 
a brief summary of conclusions based on the monitoring data collected. 

8.14.3.3. Table of Contents 

The table of contents shall list all text sections, subsections, tables, 
figures, and appendices or attachments included in the report. The 
corresponding page numbers for the titles of each section of the report 
shall be included in the table of contents. 

8.14.3.4. Introduction 

The introduction section shall include the facility name, area designation 
physical area and/or, unit location, and unit status as applicable (e.g. 
closed, corrective action). General information on the site usage and 
status shall be included in this section. A brief description of the purpose 
of the monitoring, type of monitoring conducted, and the type of results 
presented in the report also shall be provided in this section. 

8.14.3 .5. Scope of Activities 

A section on the scope of activities shall briefly describe all activities 
performed during the monitoring event or reporting period including field 
data collection, analytical testing, remediation system monitoring, if 
applicable, and purge/decontamination water storage and disposal. 

8.14.3 .6. Regulatorv Criteria 

A section on regulatory criteria shall provide information regarding 
applicable cleanup standards, risk-based screening levels and risk-based 
cleanup goals for the subject site. A separate table summarizing the 
applicable screening levels or standards or inclusion of the applicable 
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cleanup standards or screening levels in the data tables can be substituted 
for this section. The appropriate cleanup or screening levels for each site 
shall be included, if site-specific levels have been established at separate 
sites. Risk-based evaluation procedures, if used to calculate cleanup or 
screening levels, must either be included as an attachment or referenced. 
The specific document and page numbers must be included for all 
referenced materials. 

8.14.3.7. Monitoring Results 

A section shall provide a summary of the results of monitoring conducted 
at the site. This section shall include the dates and times that monitoring 
was conducted, the measured depths to groundwater, directions of 
groundwater flow, field air and water quality measurements, contaminant 
surveys, static pressures, field measurements, and a comparison to 
previous monitoring results. Field observations or conditions that may 
influence the results of monitoring shall be reported in this section. 
Tables summarizing vapor-monitoring parameters, groundwater 
elevations, depths to groundwater measurements, and other field 
measurements can be substituted for this section. The tables shall include 
all information required in Permit Section 8.14.3 .11. 

8.14.3.8. Analytical Data Results 

A section shall discuss the results of the chemical analyses. It shall 
provide the dates of sampling, the analytical methods, and the analytical 
results. It shall also provide a comparison of the data to previous results 
and to background levels, cleanup standards, or established cleanup levels 
for the site. The rationale or purpose for altering or modifying the 
monitoring and sampling program shall be provided in this section. A 
table summarizing the laboratory analytical data, QA/QC data, applicable 
cleanup levels, and modifications to the sampling program can be 
substituted for this section. The tables shall include all information 
required in Permit Section 8.14 .3 .11. 

8.14.3 .9. Remediation System Monitoring 

A section shall discuss the remediation system monitoring. It shall 
summarize the remediation system's capabilities and performance. It shall 
also provide monitoring data, treatment system discharge sampling 
requirements, and system influent and effluent sample analytical results. 
The dates of operation, system failures, and modifications made to the 
remediation system during the reporting period shall also be included in 
this section. A summary table may be substituted for this section. The 
tables shall include all information required in Permit Section 8.14.3.11. 
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8.14.3.10. Summary 

A summary section shall provide a discussion and conclusions of the 
monitoring conducted at the site. In addition, this section shall provide a 
comparison of the results to applicable cleanup levels, and to relevant 
historical monitoring and laboratory analytical data. An explanation shall 
be provided with regard to data gaps. A discussion of remediation system 
performance, monitoring results, modifications, if applicable, and 
compliance with discharge requirements shall be provided in this section. 
Recommendations and explanations regarding future monitoring, 
remedial actions, or site closure, if applicable, shall also be included in 
this section. 

8.14.3.11. Tables 

A section shall provide the following summary tables for the media 
sampled. With prior approval from NMED, the Permittees may combine 
one or more of the tables. Data presented in the tables shall include the 
current sampling and monitoring data plus data from the three previous 
monitoring events or, if data from less than three monitoring events is 
available, data acquired during previous investigations. Remediation 
system monitoring data also shall be presented. The dates of data 
collection shall be included in the tables. Summary tables may be 
substituted for portions of the text. The analytical data tables shall include 
only detected analytes and data quality exceptions that could potentially 
mask detections. 

1. A table summarizing the regulatory criteria (a Regulatory Criteria 
text section may be substituted for this table or the applicable 
cleanup levels may be included in the analytical data tables). 

2. A table summarizing groundwater elevations and depths to 
groundwater data. The table shall include the monitoring well 
depths, the screened intervals in each well, and the dates arta times 
of measurements. 

3. A table summarizing field measurements of surface water quality 
data. 

4. A table summarizing field measurements of vapor monitoring data 
(must include historical vapor monitoring data as described 
above). 

5. A table summarizing field measurements of groundwater quality 
data (must include historical water quality data as described 
above). 
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6. A table summarizing vapor sample analytical data (must include 
historical vapor sample analytical data as described above). 

7. A table summarizing surface water analytical data (must include 
historical surface water analytical data as described above). 

8. A table summarizing groundwater analytical data (must include 
historical groundwater analytical data as described above). 

9. A table summarizing remediation system monitoring data, if 
applicable 

8.14.3.12. Figures 

The section shall include the following figures. All figures shall include 
an accurate bar scale and a north arrow. An explanation shall be provided 
on each figure for all abbreviations, symbols, acronyms, and qualifiers. 
All figures shall have a date. 

1. A vicinity map showing topography and the general location of 
the subject site relative to surrounding features or properties. 

2. A site plan that presents pertinent site features and structures, well 
and piezometer locations, and remediation system location(s) and 
features. Off-site well locations and pertinent features shall be 
included on the site plan, if practical. Additional site plans may be 
required to present the locations of relevant off-site well locations, 
structures, and features. 

3. Figures presenting the locations of piezometer, monitoring and 
other well locations, groundwater elevation data, and groundwater 
flow directions. 

4. Figures presenting groundwater analytical data for the current 
monitoring event. The analytical data corresponding to each 
sampling location may be presented as individual concentrations 
or in table form on the figure or as an isoconcentration map. 

5. Figures presenting surface water sampling locations and analytical 
data for the current monitoring period if applicable. 

6. Figures presenting vapor sampling locations and analytical data 
for the current monitoring event if applicable. The analytical data 
corresponding to each sampling location may be presented as 
individual concentrations or in table form on the figure or as an 
isoconcentration map. 
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7. Figures presenting geologic cross-sections based on outcrop and 
borehole data, if applicable. 

8.14.3.13. Appendices 

Each monitoring report shall include the following appendices. 
Additional appendices may be necessary to present data or documentation 
not listed below. 

a. Field Methods 

An appendix shall include the methods used to acquire field 
measurements of groundwater elevations, vapor and water quality 
data, and vapor, surface water and groundwater samples. It shall 
include the methods and types of instruments used to measure 
depths to water, air or headspace parameters, flow measurements, 
and water quality parameters. In addition, decontamination, well 
purging techniques, well sampling techniques, and sample 
handling procedures shall be provided in this appendix. Methods 
of measuring and sampling remediation systems shall be reported 
in this appendix, if applicable. Purge and decontamination water 
storage and disposal methods shall also be presented in this 
appendix. Copies of purge and decontamination water disposal 
documentation shall be provided in a separate appendix, if 
applicable. 

b. Analytical Programs 

An appendix shall discuss the analytical program. It shall include 
the analytical methods, a summary of data quality objectives, and 
data quality review procedures. A summary of data quality -
exceptions and their effect on the acceptability of the analytical 
data with regard to the monitoring event and the site status shall 
be included in this appendix along with references to case 
narratives provided in the laboratory reports. 

c. Analytical Reports 

An appendix shall provide the analytical reports and shall include 
the contract laboratory final chemical analytical data reports 
generated during this reporting period. The reports must include 
all chain-of-custody records and Level II QNQC results provided 
by the laboratory. The laboratory fmal reports and data tables shall 
be provided electronically in a format approved by NMED. Paper 
copies (or electronically scanned in PDF format) of all chain-of
custody records shall be provided with the reports. 
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The Permittees shall prepare risk assessment reports for sites requiring corrective action at 
the facility using the format listed below. This section provides a general outline for risk 
assessments and also lists the minimum requirements for describing risk assessment 
elements. In general, interpretation of data shall be presented only in the Background, 
Conceptual Site Model, and Conclusions and Recommendations Sections of the reports. The 
other text sections of the Risk Assessment report shall be reserved for presentation of 
sampling results from all investigations, conceptual and mathematical elements ofthe risk 
assessment, and presentations of toxicity information and screening values used in the risk 
assessment. Permit Section 8.14.4.8 and subsequent sections should be presented in separate 
sections for the human health and ecological risk assessments, but the general risk 
assessment outline applicable to both sections is provided below. 

8.14.4.1. Title Page 

The title page shall include the type of document; facility name; area 
designation; SWMU or AOC name, site, and any other unit name; and the 
submittal date. A signature block providing spaces for the name and title 
of the responsible facility representative shall be provided on the title 
page in accordance with 20.4.1.900 NMAC (incorporating 40 CFR 
§270.11(d)(l)). 

8.14.4.2. Executive Summary (Abstract) 

The executive summary or abstract section shall provide a brief summary 
of the purpose and scope of the risk assessment of the subject site. The 
Executive Summary shall also briefly summarize the conclusions ofthe 
risk assessment. The facility, SWMU, AOC, and site names; location; and 
area designation shall be included in the executive summary. 

8.14.4.3. Table of Contents 

The table of contents shall list all text sections, subsections, tables, 
figures, and appendices or attachments included in the risk assessment. 
The corresponding page numbers for the titles of each unit of the report 
shall be included in the table of contents. 

8 .14 .4 .4. Introduction 

The introduction section shall include the facility name, area designation, 
unit location, and unit status (e.g., closed, corrective action). General 
information on the current site usage and status shall be included in this 
section. 
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8.14.4.5. Background 

The background section shall describe relevant background information. 
This section shall briefly summarize historical site uses by the U.S. 
Government and any other entity, including the locations of current and 
former site structures and features. A labeled figure shall be included in 
the document showing the locations of current and former site structures 
and features. 

a. Site Description 

A section shall describe current site topography, features and 
structures including topographic drainages, man-made drainages, 
erosional features, current site uses, and other data relevant to 
assessing risk at the site. Depth to groundwater and direction of 
groundwater flow shall be included in this section. The presence 
and location of surface water bodies such as any springs or 
wetlands shall be noted in this section. Photographs of the site 
may be incorporated into this section. Ecological features of the 
site shall be described here, including type and amount of 
vegetative cover, observed and expected wildlife receptors, and 
level of disturbance of the site. A topographical map of the site 
and vicinity of the site showing habitat types, boundaries of each 
habitat, and any surface water features shall be included in the 
Figures section of the document. 

b. Sampling Results 

A section shall discuss the results of the sampling at the site. It 
shall include a description of the history of releases of 
contaminants, the known and possible sources of contamination, 
and the vertical and lateral extent of contamination present in each 
medium. This section shall include summaries of sampling results 
of all investigations including site plans (included in the Figures 
section of the report) showing locations of detected contaminants. 
This section shall reference pertinent figures, data summary 
tables, and references in previous reports. References to previous 
reports shall include page, table, and figure numbers for 
referenced information. Summaries of sampling data :;hall include 
for each constituent: the maximum value detected, the detection 
limit, the 95 percent upper confidence level (UCL) of the mean 
value detected (if applicable to the data set), and whether the 95 
percent UCL of the mean was calculated based on a normal or 
lognormal distribution. Background values used for comparison to 
inorganic constituents at the site shall be presented here. The table 
ofbackground values should appear in the Tables section of the 
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document and include actual values used as well as the origin of 
the values (e.g. facility-wide, UCL, upper tolerance level (UTL)). 
This section shall also include a discussion ofhow "non-detect" 
sample results were handled in the averaging of data. 

8.14.4.6. Conceptual Site Model 

A section shall present the conceptual site model. It shall include 
information on the expected fate and transport of contaminants detected 
at the site. This section shall provide a list of all sources of contamination 
at the site. Sources that are no longer considered to be ongoing but 
represent the point of origination for contaminants transported to other 
locations shall be included. The discussion of fate and transport shall 
address potential migration of each contaminant in each medium, 
potential breakdown products and their migration, and anticipated 
pathways of exposure for human or ecological receptors. Diagrammatic 
representations of the conceptual site model shall appear in the Figures 
section of the document. 

For human health risk assessments, the conceptual site model shall 
include the current and reasonably foreseeable future land use and 
residential land use for all risk assessments. All values for exposure 
parameters and the source of those values shall be included in table 
format and presented in the Tables section of the document. 

Conceptual site models presented for ecological risk assessments shall 
identify assessment endpoints and measurement receptors for the site. 
The discussion of the model shall explain how the measurement receptors 
for the site are protective of the wildlife receptors identified by the 
Permittees in the Site Description section (see Permit Section 8.14.4.5.a). 

8.14.4.7. Risk Screening Levels 

A section shall present the actual screening values used for each 
contaminant for comparison to all human health and ecological risk 
screening levels. N:MED's Soil Screening Levels (SSLs) for residential 
and industrial soil shall be used to screen soil for human health using 
EPA's Risk Assessment Guidance for Superfund (RAGS), Volume I, Part 
A, 1989 as updated. For those contaminants not appearing on N:MED's 
SSL table, the EPA Region 6 soil screening value adjusted to meet 
:N'MED's risk goal of 10·5 for total risk for carcinogens shall be used to 
screen the site for human health risks. Screening for ecological risk shall 
be conducted using EPA's ECO-SSLs, or derive a screening level using 
the methodology in NMED's Guidance for Assessing Ecological Risks 
Posed by Chemicals: Screening-Level Ecological Risk Assessment (July 
2008, as updated). If no valid toxicological studies exist for a particular 
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receptor or contaminant, the contaminant/receptor combination shall be 
addressed using qualitative methods. If a NMED approved site-specific 
risk scenario is used for the human health risk assessment, this section 
shall include all toxicity information and exposure assessment equations 
used for the site-specific scenario as well as the sources for that 
information. Other regulatory levels applicable to screening the site, such 
as drinking water MCLs, shall also be included in this section. 

8.14.4.8. Risk Assessment Results 

A section shall present all risk values, hazard quotients (HQs), and His 
for human health based on current and reasonably foreseeable future land 
use. Where the current or reasonably foreseeable future land use is not 
residential, risk values, HQs, and His for a residential land use scenario 
shall also be calculated and reported. The residential scenario shall be 
used for comparison purposes only, unless the land use becomes 
residential. This section shall also present the H Q and HI for each 
contaminant for each ecological receptor. 

a. Uncertainty Analysis 

A section shall include discussion of qualitative, semi
quantitative, and quantitative uncertainty in the risk assessment 
and estimate the potential impact of the various uncertainties. 

8.14.4.9. Conclusions and Recommendations 

A section shall include the interpretation of the results of the risk 
assessment and any recommendations for future disposition of the site. 
This section may include additional information and considerations that 
the Permittees believe are relevant to the analysis of the site. 

8.14.4.10. Tables 

A section shall provide the following summary tables, as appropriate. 
With prior approval from NJ\1ED, the Permittees may combine one or 
more of the tables. Data presented in the summary tables shall include 
information on detection limits and significant data quality exceptions. 
The analytical data tables shall include only detected analytes and data 
quality exceptions that could potentially mask detections. 

1. A table presenting background values used for comparison to 
inorganic constituents at the site. The table shall include actual 
values used as well as the origin of the values (facility-wide, UCL, 
UTL, or maximum). -
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2. A table summarizing sampling data shall include, for each 
constituent, all detected values above background, the maximum 
value detected, the 95 percent UCL of the mean value detected (if 
applicable to the data set), and whether that 95 percent UCL of the 
mean was calculated based on a normal or lognormal distribution. 

3. A table of all screening values used and the sources of those 
values. 

4. A table presenting all risk values, HQs, and His under current and 
reasonably foreseeable future land use for human health. 

5. If residential use is not a current or reasonably foreseeable future 
land use, a table presenting all risk values, HQs, and His under a 
residential land use scenario for human health shall be included 
for comparison purposes. 

6. A table presenting the HQ and HI for each contaminant for each 
ecological receptor. 

7. A table presenting values for exposure parameters and the source 
of the values. 

8.14.4.11. Figures 

A section shall present the following figures for each site, as appropriate. 
With prior approval from NMED, the Permittees may combine one or 
more of the figures. All figures shall include an accurate bar scale and a 
north arrow. An explanation shall be provided on each figure for all 
abbreviations, symbols, acronyms, and qualifiers. 

1. A vicinity map showing topography and the general location of 
the subject site relative to surrounding features or properties. 

2. For human health risk assessments, a site plan that presents 
pertinent site features and structures, underground utilities, well 
locations, and remediation system location(s) and its details. Off
site well locations and other relevant features shall be included on 
the site plan if practical. Additional site plans may be required to 
present the locations of relevant off-site well locations, structures, 
and features. 

3. For ecological risk assessments, a topographical map of the site 
and vicinity of the site showing habitat types, boundaries of each 
habitat, and any surface water features. 
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4. Conceptual site model diagrams for both human health and 
ecological risk assessments. 

8.14.4.12. Appendices 

Each risk assessment report shall include appendices containing 
supporting data. Appendices may include the results of statistical analyses 
of data sets and comparisons of data, full sets of results of all sampling 
investigations at the site, or other data as appropriate. 

8.14 .5. Corrective Measures Evaluation Report 

The Permittees shall prepare corrective measures evaluations for sites requiring corrective 
measures using the format listed below. This section provides a general outline for 
corrective measures evaluations and also lists the minimum requirements for describing 
corrective measures when preparing these documents. All investigation summaries, site 
condition descriptions, corrective action goals, corrective action options, remedial options 
selection criteria, and schedules shall be included in the corrective measures evaluations. In 
general, interpretation of historical investigation data and discussions of prior interim 
activities shall be presented only in the background sections of the corrective measures 
evaluations. At a minimum, detections of contaminants encountered during previous site 
investigations shall be presented in the corrective measures evaluations .in table format with 
an accompanying site plan showing sample locations. The other text sections of the 
corrective measures evaluations shall be reserved for presentation of corrective action
related information regarding anticipated or potential site-specific corrective action options 
and methods relevant to the project. The general corrective measures evaluation outline is 
provided below. 

8.14.5.1. Title Page 

The title page shall include the type of document; facility name; area 
designation; SWMU or AOC name, site, and any other unit name; and the 
submittal date. A signature block providing spaces for the name and title 
of the responsible facility representative shall be provided on the title 
page in accordance with 20.4.1.900 NMAC (incorporating 40 CFR 
§270.11(d)(l)). 

8.14.5.2. Executive Summary (Abstract) 

This executive summary or abstract shall provide a brief summary of the 
purpose and scope of the corrective measures evaluation to be conducted 
at the subject site. The executive summary or abstract shall also briefly 
summarize the conclusions of the evaluation. The SWMU, AOC, and site 
names, location, and area designation shall be included in the executive 
summary. 
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The table of contents shall list all text sections, subsections, tables, 
figures, and appendices or attachments included in the corrective 
measures evaluation. The corresponding page numbers for the titles of 
each section of the report shall be included in the table of contents. 

8.14.5 .4. Introduction 

The Introduction section shall include the facility name, area designation, 
site location, and site status (e.g. closed, corrective action). General 
information on the current site usage and status shall be included in this 
section. A brief description of the purpose of the corrective measures 
evaluation and the corrective action objectives for the project also shall be 
provided in this section. 

8.14.5.5. Background 

The Background section shall describe the relevant background 
information. This section shall briefly summarize historical site uses by 
the U.S. Government and any other entity, including the locations of 
current and former site structures and features. A labeled figure shall be 
included in the document showing the locations of current and former site 
structures and features. The locations of any subsurface features such as 
pipelines, underground tanks, utility lines, and other subsurface structures 
shall be included in this section and labeled on the site plan, as 
appropriate. 

This section shall include contaminant and waste characteristics, a brief 
summary of the history of contaminant releases, known and possible 
sources of contamination, and the vertical and lateral extent of 
contamination present in each medium. This section shall include brief 
summaries of results of previous investigations, including references to 
pertinerrt figures, data summary tables, and text in previous reports. 
References to previous reports shall include page, table, and figure 
numbers for referenced information. Summary tables and site plans 
showing relevant investigation locations shall be referenced and included 
in the Tables and Figures sections of the document, respectively. 

8.14.5.6. Site Conditions 

a. Surface Conditions 

A section on surface conditions shall describe current and historic 
site topography, features, and structures, including a description of 
topographic drainages, man-made drainages, vegetation, and 
erosional features. It shall also include a description of current 
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uses of the site and any current operations at the site. This section 
shall also include a description ofthose features that could 
potentially influence corrective action option selection or 
implementation such as archeological sites, wetlands, or other 
features that may affect remedial activities. In addition, 
descriptions of features located in surrounding sites that may have 
an effect on the subject site regarding sediment transport, surface 
water runoff or contaminant transport shall be included in this 
section. A site plan displaying the locations of all pertinent surface 
features and structures shall be included in the Figures section of 
the corrective measures evaluation. 

b. Subsurface Conditions 

A section on subsurface conditions shall describe the site 
conditions observed during previous subsurface investigations. It 
shall include relevant soil horizon and stratigraphic information, 
groundwater conditions, fracture data, and subsurface vapor 
information. A site plan displaying the locations of all borings and 
excavations advanced during previous investigations shall be 
included in the Figures section of the corrective measures 
evaluation. A brief description of the stratigraphic units 
anticipated to be present beneath the site may be included in this 
section if stratigraphic information is not available from previous 
investigations conducted at the site. 

8 .14. 5 . 7. Potential Receptors 

a. Sources 

A section shall provide a list of all sources of contamination at the 
subject site where corrective measures are to be considered or 
required. Sources that are no longer considered to be releasing 
contaminants at the site, but may be the point of origination for 
contaminants transported to other locations, shall be included in 
this section. 

b. Pathways 

A section shall describe potential migration pathways that could 
result in either acute or chronic exposures to contaminants. It shall 
include such pathways as utility trenches, paleochannels, surface 
exposures, surface drainages, stratigraphic units, fractures, 
structures, and other features. The migration pathways for each 
contaminant and each relevant medium should be tied to the 
potential receptors for each pathway. A discussion of contaminant 
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characteristics relating to fate and transport of contaminants 
through each pathway shall also be included in this section. 

c. Receptors 

A section shall provide a listing and description of all anticipated 
potential receptors that could possibly be affected by the 
contamination present at the site. Potential receptors shall include 
human and ecological receptors, groundwater, and other features 
such as pathways that could divert or accelerate the transport of 
contamination to human receptors, ecological receptors, and 
groundwater. 

8.14.5.8. Regulatory Criteria 

A section shall set forth the applicable cleanup standards, risk-based 
screening levels, and risk-based cleanup goals for each pertinent medium 
at the subject site. The appropriate cleanup levels for each site shall be 
included, if site-specific levels have been established at separate sites or 
units. A table summarizing the applicable cleanup standards or levels, or 
inclusion of applicable cleanup standards or levels in the summary data 
tables shall be included in the Tables section of the document. The risk 
assessment shall be presented in a separate document or in an appendix to 
this report. If cleanup or screening levels calculated in a risk evaluation 
are employed, the risk evaluation document shall be referenced including 
pertinent page numbers for referenced information. 

8.14.5.9. Identification of Corrective Measures Options 

A section shall identify and describe potential corrective measures for 
source, pathway, and receptor controls. Corrective measures options shall 
include the range of available options including, but not limited to, a no 
action alternative, institutional controls, engineering controls, in-situ and 
on-site remediation alternatives, complete removal, and any combination 
of alternatives that would potentially achieve cleanup goals. 

8.14.5.10. Evaluation of Corrective Measures Options 

A section shall provide an evaluation of the corrective measures options 
identified in Permit Section 8.14.5.9. The evaluation shall be based on the 
applicability, technical feasibility, effectiveness, implementability, 
impacts to human health and the environment, and cost of each option. A 
table summarizing the corrective measures alternatives and the criteria 
listed below shall be included in the Tables section of this document. The 
general basis for evaluation of corrective measures options is defmed 
below. 
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a. Applicability 

Applicability addresses the overall suitability for the corrective 
action option for containment or remediation of the contaminants 
in the subject medium for protection of human health and the 
environment. 

b. Technical Practicability 

Technical practicability describes the uncertainty in designing, 
constructing, and operating a specific remedial alternative. The 
description shall include an evaluation ofhistorical applications of 
the remedial alternative including performance, reliability, and 
minimization ofhazards. 

c. Effectiveness 

Effectiveness assesses the ability of the corrective measure to 
mitigate the measured or potential impact of contamination in a 
medium under the current and projected site conditions. The 
assessment also shall include the anticipated duration for the 
technology to attain regulatory compliance. In general, all 
corrective measures described above will have the ability to 
mitigate the impacts of contamination at the site, but not all 
remedial options will be equally effective at achieving the desired 
cleanup goals to the degree and within the same time frame as 
other options. Each remedy shall be evaluated for both short-term 
and long-term effectiveness. 

d. Implementability 

Implementability characterizes the degree of difficulty involved 
during the installation, construction, and operation of the 
corrective measure. Operation and maintenance of the alternative 
shall be addressed in this section. 

e. Human Health and Ecological Protectiveness 

This category evaluates the short-term (remedy installation
related) and long-term (remedy operation-related) hazards to 
human health and the environment of implementing the corrective 
measure. The assessment shall include whether the technology 
will create a hazard or increase existing hazards and the possible 
methods of hazard reduction. 

f. Cost 
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This section shall discuss the anticipated cost of implementing the 
corrective measure. The costs shall be divided into: 1) capital 
costs associated with construction, installation, pilot testing, 
evaluation, permitting, and reporting of the effectiveness of the 
alternative; and 2) continuing costs associated with operating, 
maintaining, monitoring, testing, and reporting on the use and 
effectiveness ofthe technology. 

8.14.5.11. Selection ofPreferred Corrective Measure 

The Permittees shall propose the preferred corrective measure(s) at the 
site and provide a justification for the selection in this section. The 
proposal shall be based upon the ability ofthe remedial alternative to: 1) 
achieve cleanup objectives in a timely manner; 2) protect human and 
ecological receptors; 3) control or eliminate the sources of contamination; 
4) control migration of released contaminants; and 5) manage remediation 
waste in accordance with State and Federal regulations. The justification 
shall include the supporting rationale for the remedy selection, based on 
the factors listed in Permit Section 8.14.5.10 and a discussion of short
and long-term objectives for the site. The benefits and possible hazards of 
each potential corrective measure alternative shall be included in this 
section. 

8.14.5.12. Design Criteria to Meet Cleanup Objectives 

The Permittees shall present descriptions of the preliminary design for the 
selected corrective measures in this section. The description shall include 
appropriate preliminary plans and specifications to effectively illustrate 
the technology and the anticipated implementation of the remedial option 
at the subject area. The preliminary design shall include a discussion of 
the design life of the alternative and provide engineering calculations for 
proposed remediation systems. 

8.14.5 .13. Schedule 

A section shall set forth a proposed schedule for completion of remedy
related activities such as bench tests, pilot tests, construction, installation, 
remedial excavation, cap construction, installation of monitoring points, 
and other remedial actions. The anticipated duration of corrective action 
operations and the schedule for conducting monitoring and sampling 
activities shall also be presented. In addition, this section shall provide a 
schedule for submittal of reports and data to NMED, including a schedule 
for submitting all status reports and preliminary data. 
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8.14.5 .14. Tables 

A section shall present the following summary tables, as appropriate. 
With prior approval ofNMED, the Permittees may combine one or more 
of the tables. Data presented in the summary tables shall include 
information on dates of sample collection, analytical methods, detection 
limits, and significant data quality exceptions. The analytical data tables 
shall include only detected analytes and data quality exceptions that could 
potentially mask detections. 

1. A table summarizing regulatory criteria, background, and/or the 
applicable cleanup standards. 

2. A table summarizing historical field survey location data. 

3. Tables summarizing historical field screening and field parameter 
measurements of soil, rock, sediments, groundwater, surface 
water, and air quality data. 

4. Tables summarizing historical soil, rock, or sediment laboratory 
analytical data. The summary tables shall include the analytical 
methods, detection limits, and significant data quality exceptions 
that would influence interpretation of the data. 

5. A table summarizing historical groundwater elevation and depth 
to groundwater data. The table shall include the monitoring well 
depths and the screened intervals in each well. 

6. Tables summarizing historical groundwater laboratory analytical 
data. The analytical data tables shall include the analytical 
methods, detection limits, and significant data quality exceptions 
that would influence interpretation of the data. 

7. Tables summarizing historical surface water laboratory analytical 
data if applicable. The analytical data tables shall include the 
analytical methods, detection limits, and significant data quality 
exceptions that would influence interpretation of the data. 

8. Tables summarizing historical air sample screening and analytical 
data. The data tables shall include the screening instruments used, 
laboratory analytical methods, detection limits, and significant 
data quality exceptions that would influence interpretation of the 
data. 

9. Tables summarizing historical pilot or other test data, if 
applicable, including units of measurement and types of 
instruments used to obtain measurements. 
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10. A table summarizing the corrective measures alternatives and 
evaluation criteria. 

11. A table presenting the schedule for installation, construction, 
implementation, and reporting of selected corrective measures. 

8.14.5 .15. Figures 

A section shall present the following figures for each site, as appropriate. 
All figures must include an accurate bar scale and a north arrow. An 
explanation shall be provided on each figure for all abbreviations, 
symbols, acronyms, and qualifiers. All figures shall have a date. 

1. A vicinity map showing topography and the general location of 
the subject site relative to surrounding features or properties. 

2. A unit site plan that presents pertinent site features and structures, 
underground utilities, well locations, and remediation system 
locations and details. Off-site well locations and other relevant 
features shall be included on the site plan if practical. Additional 
site plans may be required to present the locations of relevant off
site well locations, structures, and features. 

3. Figures showing historical soil boring or excavation locations and 
sampling locations. 

4. Figures presenting historical soil sample field screening and 
laboratory analytical data, if appropriate. 

5. Figures showing all existing wells including vapor monitoring 
wells and piezometers. The figures shall present historical 
groundwater elevation data and indicate groundwater flow 
directions. 

6. Figures presenting historical groundwater laboratory analytical 
data including past data, if applicable. The analytical data 
corresponding to each sampling location may be presented as 
individual concentrations, in table form on the figure or as an 
isoconcentration map. 

7. Figures presenting historical surface water sample locations and 
analytical data including past data, if applicable. The laboratory 
analytical data corresponding to each sampling location may be 
presented as individual concentrations or in table form on the 
figure. 
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8. Figures presenting historical air sampling locations and presenting 
air quality data. The field screening or laboratory analytical data 
corresponding to each sampling location may be presented as 
individual concentrations, in table form on the figure or as an 
isoconcentration map. 

9. Figures presenting historical pilot or other test locations and data, 
where applicable, including site plans or graphic data 
presentation. 

10. Figures presenting geologic cross-sections based on outcrop and 
borehole data, if applicable. 

11. Figures presenting the locations of existing and proposed 
remediation systems. 

12. Figures presenting existing remedial system design and 
construction details. 

13. Figures presenting preliminary design and construction details for 
preferred corrective measures. 

8.14.5.16. Appendices 

8.15. REFERENCES 

Each corrective measures evaluation shall include, as appropriate, as an 
appendix, the management plan for waste, including investigation derived 
waste, generated as a result of construction, installation, or operation of 
remedial systems or activities conducted. Each corrective measures 
evaluation shall include additional appendices presenting relevant 
additional data, such as pilot or other test or investigation data, 
remediation system design specifications, system performance data, or 
cost analyses as necessary. 

U.S. Environmental Protection Agency (EPA), Regional Screening Levels for Chemical 
Contaminants at Superfund Sites, http://epa-prgs.ornl.gov/chemicals/index.shtml 

U.S. Environmental Protection Agency (EPA) 1989, Risk Assessment Guidance for Superfund 
(RAGS), Volume I, Part A, 1989, http://www.epa.gov/oswer/riskassessment/ragsa/ 

New Mexico Environment Department (N]vtED) 2000, Assessing Human Health Risks Posed by 
Chemicals,· Screening Level Risk Assessment. Santa Fe, New Mexico. 

NMED 2008, Guidance for Assessing Ecological Risks Posed by Chemicals: Screening-Level 
Ecological Risk Assessment. Santa Fe, New Mexico. 
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NMED 2009, Technical Background Document for Development of Soil Screening Levels. Santa Fe, 
New Mexico. 
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A-2 Description of Activities 

2 The Waste Isolation Pilot Plant (WIPP) is a facility for the management, storage, and disposal of 
3 transuranic (TRU) mixed waste subject to regulation under 20.4.1.500 NMAC. Both contact:-
4 handled (CH) and remote-handled (RH) TRU mixed wastes are permitted for storage and 
5 disposal at the WIPP facility. 

6 A-3 Property Description 

7 The WIPP property has been divided into functional areas. The Property Protection Area (PPA), 
a surrounded by a chain-link security fence, encompasses 34.16 acres and provides security and 
9 protection for all major surface structures. The DOE Off Limits Area encloses the PPA, and is 

10 approximately 1,454 acres. These areas define the DOE exclusion zone within which certain 
11 items and material are prohibited. The final zone is marked by the WI PP Site Boundary (WI PP 
12 Land Withdrawal Area), a 16-section Federal land area under the jurisdiction of the DOE. 

13 A-4 Facility Type 

14 There are three basic groups of structures associated with the WIPP facility: surface structures, 
15 shafts and underground structures. The surface structures accommodate the personnel, 
16 equipment, and support services required for the receipt, preparation, and transfer of TRU 
17 mixed waste from the surface to the underground. There are two surface locations where TRU 
18 mixed waste is managed and stored. The first area is the Waste Handling Building (WHB) 
19 Container Storage Unit (WHB Unit) for TRU mixed waste management and storage. The WHB 
20 Unit consists of the WHB contact-handled (CH) Bay and the remote-handled (RH) Complex. 
21 The second area designated for managing and storing TRU mixed waste is the Parking Area 
22 Container Storage Unit (Parking Area Unit), an outside container storage area which extends 
23 south from the WHB to the rail siding. The Parking Area Unit provides storage space for up to 
24 50 loaded Contact-Handled Packages and 14 loaded Remote-Handled Packages on an asphalt 
25 and concrete surface. Part 3 of the permit authorizes the storage and management of CH and 
26 RH TRU mixed waste containers in these two surface locations. The technical requirements of 
27 20.4.1.500 NMAC (incorporating 40 CFR §§264.170 to 264.178) are applied to the operation of 
28 the WHB Unit and the Parking Area Unit. Permit Attachment A 1 describes the container storage 
29 units, the TRU mixed waste management facilities and operations, and compliance with the 
30 technical requirements of 20.4.1.500 NMAC. 

31 Four vertical shafts connect the surface facility to the underground. These are the Waste Shaft, 
32 the Salt Handling Shaft, the Exhaust Shaft and the Air Intake Shaft. The Waste Shaft is the only 
33 shaft used to transport TRU mixed waste to the underground. The WIPP underground 
34 structures are located in a mined salt bed 2,150 feet below the surface. 

35 The WIPP is a geologic repository mined within a bedded salt formation, which is defined in 
36 20.4.1.1 00 NMAC (incorporating 40 CFR §260.1 0) as a miscellaneous unit. As such, hazardous 
37 waste management units within the repository are subject to permitting according to 20.4.1.900 
33 and .901 NMAC (incorporating 40 CFR §270), and are regulated under 20.4.1.500 NMAC, 
39 Miscellaneous Units. 

40 The underground structures inc-lude the underground Hazardous Waste Disposal Units 
41 (HWDUs), an area for future underground HWDUs, the shaft pillar area, interconnecting drifts 
42 and other areas unrefated to the Hazardous Waste Facility Permit. The underground HWDUs 
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are defined as waste panels, each consisting of seven rooms and two access drifts. The WI PP 
2 underground area is designated as Panels 1 through 10, although only Panels 1 through 8 will 
3 be used under the terms of this permit. Each of the seven rooms is approximately 300 feet long, 
4 33 feet wide and 13 feet high. Part 4 of the permit authorizes the management and disposal of 
5 CH and RH TRU mixed waste containers in underground HWDUs. The Disposal Phase consists 
6 of receiving CH and RH TRU mixed waste shipping containers, unloading and transporting the 
7 waste containers to the underground HWDUs, emplacing the waste in the underground 
8 HWDUs, and subsequently achieving closure of the underground HWDUs in compliance with 
9 applicable State and Federal regulations. As required by 20.4.1.500 NMAC (incorporating 40 

10 CFR §264.601), the Permittees shall ensure that the environmental performance standards for a 
11 miscellaneous unit, which are applied to the underground HWDUs in the geologic repository, will 
12 be met. Permit Attachment A2 describes the underground HWDUs, the TRU mixed waste 
13 management facilities and operations, and compliance with the technical requirements of 
14 20.4.1.500 NMAC. 

15 A-5 Waste Description 

16 Wastes destined for WIPP are byproducts of nuclear weapons production and have been 
17 identified in terms of waste streams based on the processes that produced them. Each waste 
18 stream identified by generators is assigned to a Waste Summary Category to facilitate RCRA 
19 waste characterization, and reflect the final waste forms acceptable for WIPP disposal. 

20 These Waste Summary Categories are: 

21 S3000-Homogeneous Solids 
22 Solid process residues defined as solid materials, excluding soil, that do not meet the 
23 applicable regulatory criteria for classification as debris [20.4.1.800 NMAC, (incorporating 
24 40 CFR §268.2(g) and (h))]. Solid process residues include inorganic process residues, 
25 inorganic sludges, salt waste, and pyrochemical salt waste. Other waste streams are 
26 included in this Waste Summary Category based on the specific waste stream types and 
27 final waste form. This category includes wastes that are at least 50 percent by volume 
28 solid process residues. 

29 S4000-Soils/Gravel 
30 This waste summary category includes waste streams that are at least 50 percent by 
31 volume soil. Soils are further categorized by the amount of debris included in the matrix. 

32 S5000-Debris Wastes 
33 This waste summary category includes waste that is at least 50 percent by volume 
34 materials that meet the NMAC criteria for classification as debris (20.4.1.800 NMAC 
35 (incorporating 40 CFR §268.2)). Debris means solid materiat exceeding a 2.36 inch (60 
36 millimeter) particle size that is intended for disposal and that is: 1) a manufactured object, 
37 2) plant or animal matter, or 3) natural geologic material. 

38 The S5000 Waste Summary Category includes metal debris, metal debris containing lead, 
39 inorganic nonmetal debris, asbestos debris, combustible debris, graphite debris, 
40 heterogeneous debris, and composite filters, as well as other minor waste streams. 
41 Particles smaller than 2.36 inches in size may be considered debris if the debris is a 
42 manufactured object and if it is not a particle of S3000 or S4000 material. 
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If a waste does not include at least 50 percent of any given category by volume, 
2 characterization shall be performed using the waste characterization process required for the 
3 category constituting the greatest volume of waste for that waste stream. 

4 ' Wastes may be generated at the WIPP facility as a direct result of managing the TRU and TRU 
5 mixed wastes received from the off-site generators. Such waste may be generated in either the 
6 WHB or the underground. This waste is referred to as "derived waste." All such derived waste 
7 will be placed in the rooms in HWDUs along with the TRU mixed waste for disposal. 

8 Non-mixed hazardous wastes generated at the WIPP, through activities where contact with TRU 
9 mixed waste does not occur, are characterized, placed in containers, and stored (for periods not 

10 exceeding the limits specified in 20.4.1.300 NMAC (incorporating 40 CFR §262.34)) until they 
11 are transported off site for treatment and/or disposal at a permitted facility. This waste 
12 generation and accumulation activity, when performed in compliance with 20.4.1.300 NMAC 
13 (incorporating 40 CFR §262), is not subject to RCRA permitting requirements and, as such, is 
14 not addressed in the permit. 

15 A-6 Chronology of Events Relevant to Changes in Ownership or Operational Control 

16 December 19, 1997 NMED received notification of a change of name/ownership from 
17 Westinghouse Electric Corporation to CBS Corporation. The WIPP 
18 Management and Operating Contractor (MOC), Westinghouse Waste 
19 Isolation Division (WID), became a division of Westinghouse Electric 
20 Company, which in turn was a division of CBS Corporation. Notification to 
21 NMED was made by the permit applicant in a letter dated December 18, 
22 1997. The permit application was under review, but a draft permit was not 
23 yet issued. 

24 September 22, 1998 NMED received notification of a pending transfer of ownership for the 
25 MOC, Westinghouse WID, from CBS Corporation to an as-yet-to-be-
26 named limited liability company owned jointly by British Nuclear Fuels, pic 
27 and Morrison-Knudsen Corporation. The transfer of ownership was 
28 scheduled to occur on or about December 15, 1998. Notification to NMED 
29 was made by the permit applicant in a letter dated September 17, 1998. 
30 The draft permit had been issued for public comment, but the final permit 
31 was not yet issued. 

32 March 9, 1999 NMED again received notification of the pending divestiture of the MOC, 
33 Westinghouse WID, by CBS Corporation to the limited liability company 
34 owned jointly by British Nuclear Fuels, pic and Morrison-Knudsen 
35 Corporation known as MKIBNFL GESCO LLC. The new MOC would be 
36 renamed to Westinghouse Government Environmental Services 
37 Company LLC. Notification to NMED was made by the permit applicant in 
38 a letter dated March 2, 1999. The public hearing on the permit was 
39 underway, but the final permit was not yet issued. 

40 March 26, 1999 NMED received official notification of the divestiture of Westinghouse 
41 Electric Company by CBS Corporation to MKIBNFL GESCO LLC 
42 effective March 22, 1999. The MOC was renamed Westinghouse -
43 Government Environmental Services Company LLC (WGES), of which 
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Westinghouse Waste Isolation Division was a division. This transaction 
constituted a change of operational control under 20.4.1.900 NMAC 
(incorporating 40 CFR §270.40). Notification to NMED was made by the 
permit applicant in a letter dated March 24, 1999. The public hearing on 
the permit was nearly concluded, but the final permit was not yet issued. 

NMED received a revised Part A Permit Application in a letter dated April 
21, 1999, reflecting that the Westinghouse Waste Isolation Division, co
operator of the WIPP hazardous waste facility, was now a part of WGES. 
However, the final permit, issued October 27, 1999, did not reflect the 
change in ownership. 

NMED received a Class 1 permit modification in a letter dated July 21, 
2000, changing the name in the Permit from Westinghouse Electric 
Corporation to Westinghouse Government Environmental Services 
Company LLC (WGES), Waste Isolation Division (WID). However, this 
notification did not constitute the required permit modification under 
20.4.1.900 NMAC (incorporating 40 CFR §270.40) necessary to reflect 
the transfer of the permit to a new operator. 

18 December 15, 2000 DOE announced that it had awarded a five-year contract for management 
19 and operation of WIPP to Westinghouse TRU Solutions LLC, a limited 
20 liability company owned jointly by WGES LLC and Roy F. Weston, Inc. 
21 The announcement further stated that, following a brief transition period, 
22 the new contractor would assume MOC responsibilities on February 1, 
23 2001. This transaction constituted a change of operational control under 
24 20.4.1.900 NMAC (incorporating 40 CFR §270.40) requiring a Class 1 
25 permit modification with prior written approval of NMED. 

26 February 5, 2001 NMED received a Class 1 permit modification in a letter dated February 2, 
27 2001, which notified NMED of an organizational name change of the 
28 MOC from Westinghouse Government Environmental Services Company 
29 LLC Waste Isolation Division to Westinghouse TRU Solutions LLC. 
3D However, this notification did not constitute the required permit 
31 modification under 20.4.1.900 NMAC (incorporating 40 CFR §270.40) 
32 necessary to reflect the transfer of the permit to a new operator. 

33 December 31, 2002 NMED received a Class 1 permit modification in a letter dated December 
34 27, 2002, which changed the name of the MOC from Westinghouse TRU 
35 Solutions LLC to Washington TRU Solutions LLC. Again, this notification 
36 did not constitute the required permit modification under 20.4.1.900 
37 NMAC (incorporating 40" CFR §270.40) necessary to reflect the transfer of 
38 the permit to a new operator. 

39 February 28, 2003 NMED received a Class 1 permit modification requiring prior agency 
40 approval in a letter dated February 28, 2003, to satisfy the requirements 
41 specified in 20.4.1.900 NMAC (incorporating 40 CFR §270.40) to reflect 
42 the transfer of the permit to a new operator. 
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1 September 16, 2004 NMED received a Class 1 permit modification requiring prior agency 
2 approval in a letter dated September 16, 2004, describing a change of 
3 ownership of Washington TRU Solutions LLC (WTS). WTS is owned 
4 jointly by WGES, managing member, and Weston Solutions, Inc. WGES 
5 had been owned jointly by Washington Group International, Inc. (WGI), 
6 and BNFL Nuclear Services, Inc. However, WGI has acquired BNFL's 
7 prior interest in the former Westinghouse government services 
8 businesses, which includes BNFL's prior interest in WGES. 

9 August 6, 2007 NMED received notification in a letter dated August 2, 2007 of the 
10 pending acquisition of WGI by URS Corporation at an unknown future 
11 date. This acquisition would be related to operational control, because 
12 WGI is the sole owner of WGES, managing member of the joint venture, 
13 along with Weston Solutions, Inc., that owns WTS, the WIPP MOC. This 
14 notification was submitted to assure compliance with 20.4.1.900 NMAC 
15 (incorporating 40 CFR §270.40(b)). 

16 November 26, 2007 NMED received a Class 1 permit modification requiring prior agency 
17 approval in a letter dated November 19, 2007, describing a change of 
18 ownership ofWTS. On November 15,2007, WGI was acquired by URS 
19 Corporation. WTS is owned jointly by WGES, managing member, and 
20 Weston Solutions, Inc. WGES, formerly owned by WGI, is now owned by 
21 URS Corporation. 

22 October 1, 2012 NMED received a Class 1 permit modification requiring prior agency 
23 approval in a letter dated June 25, 2012 describing a change in the MOC 
24 for the WIPP facility. The new MOC for the WIPP facility will be Nuclear 
25 Waste Partnership LLC. The new MOC is comprised of URS Energy and 
26 Construction, Inc. and Babcock and Wilcox Technical Services Group, 
27 Inc. 
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ATTACHMENT A 1 

2 CONTAINER STORAGE 

3 Introduction 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 1, 2012 

4 Management and storage of transuranic (TRU) mixed waste in the Waste Isolation Pilot Plant 
5 (WIPP) facility is subject to regulation under 20.4.1.500 NMAC. The technical requirements of 
6 20.4.1.500 NMAC (incorporating 40 CFR §§264.170 to 264.178 are applied to the operation of 
7 the Waste Handling Building Container Storage Unit (WHB Unit)(Figure A1-1), and the Parking 
8 Area Container Storage Unit (Parking Area Unit)(Figure A 1-2). This Permit Attachment 
9 describes the container storage units, the TRU mixed waste management facilities and 

10 operations, and compliance with the technical requirements of 20.4.1 NMAC. The configuration 
11 of the WIPP facility consists of completed structures, including all buildings and systems for the 
12 operation of the facility. 

13 A 1-1 Container Storage 

14 The waste containers that will be used at the WIPP facility qualify as ~containers," in accordance 
15 with 20 .4. 1. 1 01 N MAC (incorporating 40 CFR §260. 1 0). That is, they are "portable devices in 
16 which a material is stored, transported, treated, disposed of, or otherwise handled." 

17 A1-1a Containers with Liquid 

18 The Permit Treatment, Storage, and Disposal Facility (TSDF) Waste Acceptance Criteria (WAC) 
19 and the Waste Analysis Plan (Permit Attachment C) prohibit the shipment of waste to the WIPP 
20 with liquid in excess of one percent of the volume of the waste container (e.g., drum, standard 
21 waste box [SWB], or canister). Since the maximum amount of liquid is one percent, calculations 
22 made to determine the secondary containment as required by 20.4.1.500 NMAC (incorporating 
23 §264.175) are based on ten percent of one percent of the volume of the containers, or one 
24 percent of the largest container, whichever is greater. 

25 A 1-1 b Description of Containers 

26 20.4.1.500 NMAC (incorporating 40 CFR §264.171) requires that containers holding waste be in 
27 good condition. Waste containers shall be in good condition prior to shipment from the 
28 generator sites, i.e., containers will be of high integrity, intact, and free of surface contamination 
29 above DOE limits. The Manager of the DOE Carlsbad Field Office has the authority to suspend 
30 a generator's certification to ship TRU mixed waste to the WIPP facility should the generator fail 
31 to meet this requirement. The containers will be certified free of surface contamination above 
32 DOE limits upon shipment. This condition shall be verified upon receipt of the waste at WIPP. 
33 The level ofrigor applied in these areas to ensure container integrity and the absence of 
34 external contamination on both ends of the transportation process will ensure that waste 
35 containers entering the waste management process line at WIPP meet the applicable Resource 
36 Conservation and Recovery Act (RCRA) requirements for container condition. 

37 A 1-1 b(1) CH TRU Mixed Waste Containers 

38 Contact handled (CH) TRU mixed waste containers will be either 55-gal (208-L) drums singly or 
39 arranged into 7-packs, 85-gal (322-L) drums singly or arranged into 4-packs, 1 00-gal (379 L) 
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drums singly or arranged into 3-packs, ten-drum overpacks (TDOP), standard large box 2s 
2 (SLB2), or SWBs. A summary description of each CH TRU mixed waste container type is 
3 provided below. 

4 Standard 55-Gallon Drums 

5 Standard 55-gal (208-L) drums meet the requirements for U.S. Department of Transportation 
6 (DOT) specification 7 A regulations. 

7 A standard 55-gal (208-L) drum has a gross internal volume of 7.4 cubic feet (ft3
) (0.21 cubic 

8 meters (m 3
)). Figure A 1-3 shows a standard TRU mixed waste drum. One or more filtered vents 

9 (as described in Section A 1-1 d( 1)) will be installed in the drum lid to prevent the escape of any 
10 radioactive particulates and to eliminate any potential of pressurization. 

11 Standard 55-gal (208-L) drums are constructed of mild steel and may also contain rigid, molded 
12 polyethylene (or other compatible material) liners. These liners are procured to a specification 
13 describing the functional requirements of fitting inside the drum, material thickness and 
14 tolerances, and quality controls and required testing. A quality assurance surveillance program 
15 is applied to all procurements to verify that the liners meet the specification. 

16 Standard 55-gal (208-L) drums may be used to collect derived waste. 

17 Standard Waste Boxes 

18 The SWBs meet all the requirements of DOT specification 7A regulations. 

19 One or more filtered vents (as described in Section A 1-1 d( 1)) will be installed in the SWB body 
20 and located near the top of the SWB to prevent the escape of any radioactive particulates and 
21 to eliminate any potential of pressurization. They have an internal volume of 66.3 ft3 (1.88 m3

). 

22 Figure A1-4 shows a SWB. 

23 The SWB is the largest container that may be used to collect derived waste. 

24 Ten-Drum Overpack 

25 The TDOP is a metal container, similar to a SWB, that meets DOT specification 7 A and is 
26 certified to be noncombustible and to meet all applicable requirements for Type A packaging. 
27 The TDOP is a welded-steel, right circular cylinder, approximately 74 inches (in.) (1.9 meters 
28 (m)) high and 71 in. (1.8 m) in diameter (Figure A1-5). The maximum loaded weight of a TDOP 
29 is 6,700 pounds (lbs) (3,040 kilograms (kg)). A bolted lid on one end is removable; sealing is 
30 accomplished by clamping a neoprene gasket between the lid and the body. One or more filter 
31 vents are located near the top of the TDOP on the body to prevent the escape of any 
32 radioactive particulates and to eliminate any potential of pressurization. A TDOP may contain up 
33 to ten standard 55-gal (208-L) drums or one SWB. TOOPs may be used to overpack drums or 
34 SWBs containing CH TRU mixed waste. The TDOP may also be direct loaded with CH TRU 
35 mixed waste. Figure A 1-5 shows a TDOP. 

36 Eighty-Five Gallon Drum 

37 The 85-gal (322-L) drums meet the requirements for DOT specification 7 A regulations. An 85-
38 gal (322-L) drum has a gross internal volume of 11.4 ft3 (0.32 m\ One or more filtered vents 
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1 (as described in Section A1-1d(1)) will be installed in the 85-gal drum to prevent the escape of 
2 any radioactive particulates and to eliminate any potential of pressurization. 

3 85-gal (322-L) drums are constructed of mild steel and may also contain rigid, molded 
4 polyethylene (or other compatible material) liners. These liners are procured to a specification 
5 describing the functional requirements of fitting inside the drum, material thickness and 
6 tolerances, and quality controls and required testing. A quality assurance surveillance program 
7 is applied to all procurements to verify that the liners meet the specification. 

8 The 85-gal (322-L) drum, which is shown in Figure A1-6, will be used for overpacking, 
9 contaminated 55-gal (208 L) drums at the WIPP facility. The 85-gal drum may also be direct 

10 loaded with CH TRU mixed waste. 

11 85-gal (322-L) drums may be used to collect derived waste. 

12 1 00-Gallon Drum 

13 1 00-gal (379-L) drums meet the requirements for DOT specification 7 A regulations. 

14 A 1 00-gal (379-L) drum has a gross internal volume of 13.4 fe (0.38 m\ One or more filtered 
15 vents (as described in Section A 1-1 d( 1) will be installed in the drum lid or body to prevent the 
16 escape of any radioactive particulates and to eliminate any potential of pressurization. 

17 1 00-gal (379-L) drums are constructed of mild steel and may also contain rigid, molded 
18 polyethylene (or other compatible material) liners. These liners are procured to a specification 
19 describing the functional requirements of fitting inside the drum, material thickness and 
20 tolerances, and quality controls and required testing. A quality assurance surveillance program 
21 is applied to all procurements to verify that the liners meet the specification. 

22 1 00-gal (379-L) drums may be direct loaded. 

23 Standard Large Box 2 

24 The SLB2 meets the requirements of DOT specification 7 A requirements. The SLB2 is a welded 
25 steel container with a gross internal volume of 261 te (7.39 m3

). 

26 One or more filtered vents will be installed in the SLB2 body and located near the top of the 
27 SLB2 to prevent the escape of radioactive particulates and to prevent internal pressurization. 
28 Figure A 1-34 shows an SLB2. 

29 A1-1b(2) RH TRU Mixed Waste Containers 

30 Remote-Handled (RH) TRU mixed waste containers include RH TRU Canisters, which are 
31 received at WIPP loaded singly in an RH-TRU 72-B cask, shielded containers, which are 
32 received in HalfPACTs, and 55-gallon drums, which are received in a CNS 10-1608 cask. 

33 RH TRU Canister 

34 The RH TRU Canister is a steel single shell container which is constructed to be of high 
35 integrity. An example canister is depicted in Figure A 1-16a. The RH TRU Canister is vented and 
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will have a nominal internal volume of 31.4 fe (0.89 m3
) and shall contain waste packaged in 

2 small containers (e.g., drums) or waste loaded directly into the canister. 

3 Standard 55-Gallon Drums 

4 Standard 55-gal (208-L) drums meet the requirements for U.S. Department of Transportation 
5 (DOT) specification 7 A regulations. A detailed description of a standard 55-gallon drum is 
6 provided above. Up to ten 55-gallon drums containing RH TRU mixed waste are arranged on 
7 two drum carriage units in the CNS 10-160B cask (up to five drums per drum carriage unit). The 
8 drums are transferred to an RH TRU mixed waste Facility Canister that will contain three drums. 

9 Shielded Container 
10 

11 Remote-Handled TRU mixed waste received at the WIPP facility in shielded containers will be 
12 arranged as three-packs. A summary description of the shielded container is provided below. 
13 The shielded container meets the requirements for DOT specification ?A (Figure A1-37). 
14 

15 Shielded containers consist of a 30-gallon inner container with a gross internal volume of 4.0 fe 
16 (0.11 m\ One or more filter vents will be installed in the shielded container lid to prevent the 
17 escape of radioactive particulates and to prevent internal pressurization. The shielded container 
18 . is constructed with approximately one inch of lead shielding on the sides and approximately 
19 three inches of steel on the top and bottom of the container and will be used to emplace RH 
20 TRU mixed waste. The shielding will allow it to be managed and stored as CH TRU mixed 
21 waste. 
22 

23 A1-1b(3) Container Compatibility 

24 All containers will be made of steel, and some will contain rigid, molded polyethylene liners. The 
25 compatibility study, documented in Appendix C1 of the WIPP RCRA Part B Permit Application 
26 (DOE, 1997a), included container materials to assure containers are compatible with the waste. 
27 Therefore, these containers meet the requirements of 20.4.1.500 NMAC (incorporating 40 CFR 
28 §264.172). 

29 A 1-1 c Description of the Container Storage Units 

30 A1-1c(1) Waste Handling Building Container Storage Unit (WHB Unit) 

31 The Waste Handling Building (WHB) is the surface facility where TRU mixed waste handling 
32 activities will take place (Figure A1-1a). The WHB has a total area of approximately 84,000 
33 square feet (ff) (7,804 square meters (m2

)) of which 32,307 ff (3,001 m2
) are designated for the 

34 waste handling and container storage of CH TRU mixed waste and 17,403 ft2 (1 ,617m2
) are 

35 designated for handling and storage of RH TRU mixed waste, as shown in Figures A1-1, A1-
36 14a, and A 1-17a, b, c, and d. These areas are being permitted as the WHB Unit. The concrete 
37 floors are sealed with a coating that is sufficiently impervious to the chemicals in TRU mixed 
38 waste to meet the requirements of 20.4.1.500 NMAC (incorporating 40 CFR §264.175(b)(1) ). 
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2 The Permittees will coordinate shipments with the generator/storage sites in an attempt to 
3 minimize the use of surge storage. However, there may be circumstances causing shipments to 
4 arrive that would exceed the maximum capacity of the CH Bay Storage Area. The Permittees 
s may use the CH Bay Surge Storage Area as specified in Part 3 (see Figure A 1-1) only when the 
6 maximum capacities in the CH Bay Storage Area (except for the Shielded Storage Room) and 
7 the Parking Area Unit are reached and at least one of the following conditions is met: 

8 • Surface or underground waste handling equipment malfunctions prevent the 
9 Permittees from moving waste to disposal locations; 

10 • Hoisting or underground ventilation equipment malfunctions prevent the Permittees 
11 from moving waste into the underground; 

12 • Power outages cause a suspension of waste emplacement activities; 

13 • Inbound shipment delays are imminent because Parking Area Container Storage Unit 
14 Surge Storage is in use; or 

15 • Onsite or offsite emergencies cause a suspension of waste emplacement activities. 

16 The Permittees must notify NMED and those on the e-mail notification list (as specified in Permit 
17 Sections 1.11 and 3.1.1.4) upon using the CH Bay Surge Storage and provide justification for its 
18 use. 

19 CH TRU Mixed Waste 

20 The Contact-Handled Packages used to transport TRU mixed waste containers will be received 
21 through one of three air-lock entries to the CH Bay of the WHB Unit. The WHB heating, 
22 ventilation and air conditioning (HVAC) system maintains the interior of the WHB at a pressure 
23 lower than the ambient atmosphere to ensure that air flows into the WHB, preventing the 
24 inadvertent release of any hazardous or radioactive constituents contamination as the result of a 
25 contamination event. The doors at each end of the air lock are interlocked to prevent both from 
26 opening simultaneously and equalizing CH Bay pressure with outside atmospheric pressure. 

27 • TRUPACT-11 and HalfPACT Management 

28 The CH Bay houses two TRUPACT-11 Docks (TRUDOCKs), each equipped with 
29 overhead cranes for opening and unloading Contact-Handled Packages. The 
30 TRUDOCKs are within the TRUDOCK Storage Area of the WHB Unit. The cranes are 
31 rated to lift the Contact-Handled Packaging lids as well as their contents. The cranes 
32 are designed to remain on their tracks and hold their load even in the event of a 
33 design-basis earthquake. 

34 Upon receipt and removal of CH TRU mixed waste containers from the Contact-
35 Handled Packaging, the waste containers are required to be in good condition as 
36 provided in Permit Part 3. The waste containers will be visually inspected for physical 
37 damage (severe rusting, apparent structural defects, signs of pressurization, etc.) and 
38 leakage to ensure they are good condition prior to storage. Waste containers will also 
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be checked for external surface contamination. If a pilrnaf¥-Waste container is not in 
good condition, the Permittees will overpack the container, repair/patch the container 
in accordance with 49 CFR §173 and §178 (e.g., 49 CFR §173.28), or return the 
container to the generator. The Permittees may initiate local decontamination, return 
unacceptable containers to a DOE generator site or send the Contact-Handled 
Package to a third party contractor. Decontamination activities will not be conducted 
on containers which are not iri good condition, or which are leaking. If local 
decontamination activities are opted for, the work will be conducted in the WHB Unit 
on the TRUDOCK. These processes are described in Section A 1-1 d. 

Once unloaded from the Contact-Handled Packaging, CH TRU mixed waste 
containers (?-packs, 3-packs, 4-packs, SWBs, or TOOPs) are placed in one of two 
positions on the facility pallet or on a containment pallet. The waste containers are 
stacked, on the facility pallets (one- or two-nigh, depending on weight considerations). 
Waste on containment pallets will be stacked one-high. The use of facility or 
containment pallets will elevate the waste at least 6 in. (15 em) from the floor surface. 
Pallets of waste will then be relocated to the CH Bay Storage Area of the WHB Unit for 
normal storage. 

In addition, four Contact-Handled Packages, containing up to eight ?-packs, 3-packs, 
4-packs, SWBs, or four TOOPs, may occupy positions at the TRUDOCKs. If waste 
containers are left in this area, they will be in the Contact-Handled Package with or 
without the shipping container lids removed. The maximum volume of waste in 
containers in four Contact-Handled Packages is 640 ft3 (18.1 m3

). 

23 • TRUPACT-111 Management 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 
37 

38 

39 
40 

41 
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43 

The TRUPACT ..:111 containing one SLB2 will be transferred to a Yard Transfer Vehicle 
in the Parking Area Unit using a forklift. The Yard Transfer Vehicle then transports the 
TRUPACT-111 into the CH Bay through one of the airlocks and into Room 108 for 
unloading (Figure A1-1b). The TRUPACT-111 is first transported to the bolting station 
where the overpack cover and closure lid are removed using a bolting robot, or 
manually as required, and a monorail hoist The TRUPACT-111 is then moved to the 
payload transfer station where the SLB2 is removed from the TRUPACT-111. 

The SLB2 will be visually inspected for physical damage in a similar manner as 
containers removed from a TRUPACT-11 or HalfPACT (i.e., severe rusting, apparent 
structural defects, or signs of pressurization) and for leakage to ensure it is in good 
condition. The SLB2 will also be checked for external surface contamination. If the 
SLB2 is not in good condition, the Permittees will repair/patch the container in 
accordance with 49 CFR §173 and §178 (e.g., 49 CFR §173.28), or return the 
container to the generator. The Permittees may initiate local decontamination, return 
unacceptable containers to a DOE generator site or send the SLB2 to a third-party 
contractor. If local decontamination activities are opted for, the work will be conducted 
in the WHB Unit. 

Once the SLB2 is unloaded from the TRUPACT-111 in Room 108, it will be placed on a 
facility pallet and moved to a pallet stand or floor storage location in the CH Bay for 
storage or to the conveyance loading room for waste emplacement. 
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The CH Bay Storage Area, which is shown in Figure A 1-1, will be clearly marked to indicate the 
2 lateral limits of the storage area. This CH Bay Storage Area will have a maximum capacity of 13 
3 pallets (4, 160 fe [118m 3

]) of TRU mixed waste containers during normal operations. 

4 The Derived Waste Storage Area of the WHB Unit is on the north wall of the CH Bay. This area 
5 will contain containers up to the volume of a SWB for collecting derived waste from all TRU 
6 mixed waste handling processes in the WHB Unit. The Derived Waste Storage Area is being 
7 permitted to allow containers in size up to a SWB to be used to accumulate derived waste. The 
8 volume of TRU mixed waste stored in this area will be up to 66.3 fe (1.88 m\ The derived 
9 waste containers in the Derived Waste Storage Area will be stored on standard drum pallets, 

10 which are polyethylene trays with a grated deck, which will elevate the derived waste containers 
11 approximately 6 in. (15 em) from the floor surface, and provide approximately 50 gal (190 L) of 
12 secondary containment capacity. 

13 Aisle space shall be maintained in all WHB Unit TRU mixed waste storage areas. The aisle 
14 space shall be adequate to allow unobstructed movement of fire-fighting personnel, spill-control 
15 equipment, and decontamination equipment that would be used in the event of an off-normal 
16 event. An aisle space of 44 in. (1.1 m) between facility pallets will be maintained in all WHB Unit 
17 TRU mixed waste storage areas. An aisle space of 60 in. (1.5 m) will be maintained between 
18 the west wall of the CH Bay and facility pallets. 

19 The WHB has been designed to meet DOE design and associated quality assurance 
20 requirements. Table A 1-1 summarizes basic design requirements, principal codes, and 
21 standards for the WIPP facility. Appendix D2 of the WIPP RCRA Part B Permit Application 
22 (DOE, 1997a) provided engineering design-basis earthquake and tornado reports. The design-
23 basis earthquake report provides the basis for seismic design of WIPP facility structures, 
24 including the WHB foundation. The WIPP design-basis earthquake is 0.1 g. The WIPP design-
25 basis tornado includes a maximum windspeed of 183 mi per hr (mi/hr) (294.5 km/hr), which is 
26 the vector sum of all velocity components. It is also limited to a translational velocity of 41 mi/hr 
27 (66 km/hr) and a tangential velocity of 124 mi/hr (200 km/hr). Other parameters are a radius of 
28 maximum wind of 325ft (99 m), a pressure drop of 0.5 lb per in. 2 (3.4 kilopascals [kPa]), and a 
29 rate-of-pressure drop of 0.09 lb/in. 2/s (0.6 kPa/s). A design-basis flood report is not available 
30 because flooding is not a credible phenomenon at the WIPP facility. Design calculations for the 
31 probable maximum precipitation (PMP) event, provided in Appendix D7 of the WI PP RCRA Part 
32 B Permit Application (DOE, 1997a), illustrated run-on protection for the WIPP facility. 

33 The WIPP facility does not lie within a 1 00-year floodplain. There are no major surface-water 
34 bodies within 5 mi (8 km) of the site, and the nearest river, the Pecos River, is approximately 12 
35 mi (19 km) away. The general ground elevation in the vicinity of the surface facilities 
36 (approximately 3,400 ft [1 ,036 m] above mean sea level) is about 500ft (152 m) above the 
37 riverbed and 400ft (122 m) above the 1 00-year floodplain. Protection from flooding or ponding 
38 caused by PMP events is provided by the diversion of water away from the WIPP facility by a 
39 system of peripheral interceptor berms and dikes. Additionally, grade elevations of roads and 
40 surface facilities are designed so that storm water will not collect within the Property Protection 
41 Area under the most severe conditions. 

42 The following are the major pieces of equipment that will be used to manage CH TRU mixed 
43 waste in the container storage units. A summary of equipment capacities, as required by 
44 20.4.1.500 NMAC is included in Table A1-2. 
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TRUPACT-11 Type B Packaging 

2 The TRUPACT-11 (Figure A1-8a) is a double-contained cylindrical shipping container 8ft (2.4 m) 
3 in diameter and 1 0 ft (3 m) high. It meets NRC Type B shipping container requirements and has 
4 successfully completed rigorous container-integrity tests. The payload consists of approximately 
5 7,265 lbs (3,300 kg) gross weight in up to fourteen 55-gal (208-L) drums, eight 85-gal (322-L) 
6 drums, six 1 00-gal (379-L) drums, two SWBs, or one TDOP. 

7 HalfPACT Type B Packaging 

8 The HalfPACT (Figure A1-8b) is a double-contained right cylindrical shipping container 7.8 ft 
9 (2.4 m) in diameter and 7.6 ft (2.3 m) high. It meets NRC Type B shipping container 

10 requirements and has successfully completed rigorous container-integrity tests. The payload 
11 consists of approximately 7, 600 lbs (3,500 kg) gross weight in up to seven 55-gal (208-L) 
12 drums, one SWB, or four 85-gallon drums. 

13 TRUPACT-111 Type B Packaging 

14 The TRUPACT-111 (Figure A1-33) is an NRC-certified Type B package designed to meet the 
15 containment and shielding requirements of 10 CFR Part 71. The nominal dimensions for a 
16 TRUPACT-111 are 14 feet 1 inch long, 8 feet 2 inches wide and 8 feet 8 inches high. The 
17 TRUPACT-111 is specifically certified to safely transport TRU wastes packaged in an SLB2. 

18 This package, unlike the TRUPACT-11 or HalfPACT, is horizontally loaded and will be unloaded 
19 horizontally as well. 

20 The TRUPACT-111 has a bolted overpack cover that is secured to the TRUPACT-111 container. 

21 The maximum weight of a TRUPACT-111 is 55,116 lbs (25,000 kg) when loaded with the 
22 maximum allowable contents of 11 ,486 lbs (5,21 0 kg). 

23 Unloading Docks 

24 Each TRUDOCK is designed to accommodate up to two Contact-Handled Packages. The 
25 TRUDOCK functions as a work platform, providing TRU mixed waste handling personnel easy 
26 access to the container during unloading operations (see Figure A"f-1a) (Also see Drawing 41-
27 M-001-W in Appendix D3 of the WIPP RCRA Part B Permit Application (DOE, 1997a)). 

28 The payload transfer station serves as the unloading dock for TRUPACT-111 and can 
29 accommodate a single TRUPACT-111 package. 

30 Forklifts 

31 Forklifts may be used to transfer the Contact-Handled Packages into the WHB Unit and may be 
32 used to transfer palletized CH TRU mixed waste containers to the facility transfer vehicle. 
33 Another forklift will be used for general-purpose transfer operations. This forklift has 
34 attachments and adapters to handle individual TRU mixed waste containers, if required. 
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Cranes, Unloading Devices, and Adjustable Center-of-Gravity Lift Fixtures 

2 At each TRUDOCK, an overhead bridge crane is used with a specially designed lift fixture for 
3 disassembly of the Contact-Handled Packages. Separate lifting attachments have been 
4 specifically designed to accommodate SWBs and TOOPs. The lift fixture, attached to the crane, 
5 has built-in level indicators and two counterweights that can be moved to adjust the center of 
6 gravity of unbalanced loads and to keep them level. 

7 The TRUPACT-111 is unloaded horizontally in Room 108. The Payload Transfer Station, Yard 
8 Transfer Vehicle and Facility Transfer Vehicle, or forklift are used to perform the unloading and 
9 movement functions. The Payload Transfer Station includes retractable arms that are used to 

10 position the SLB2 onto the Facility Transfer Vehicle and facility pallet. 

11 Facility or Containment Pallets 

12 The facility pallet is a fabricated steel unit designed to support 7-packs, 4-packs, or 3-packs of 
13 drums, SWBs, TOOPs, or an SLB2, and has a rated load of 25,000 lbs. (11 ,430 kg). The facility 
14 pallet will accommodate up to four 7-packs, four 3-packs, or four 4-packs of drums, four SWBs 
15 (in two stacks of two units), two TOOPs, or an SLB2. Loads are secured to the facility pallet 
16 during transport to the emplacement area. Facility pallets are shown in Figure A 1-10. Fork 
17 pockets in the side of the pallet allow the facility pallet to be lifted and transferred by forklift to 
18 prevent direct contact between TRU mixed waste containers and forklift tines. This arrangement 
19 reduces the potential for puncture accidents. Facility pallets may also be moved by facility 
20 transfer vehicles. WIPP facility operational documents define the operational load of the facility 
21 pallet to ensure that the rated load of a facility pallet is not exceeded. 

22 Containment pallets are fabricated units having a containment capacity of at least ten percent of 
23 the volume of the containers and designed to support a minimum of either a single drum, a 
24 single SWB or a single TOOP. The pallets will have a rated load capacity of equal to or greater 
25 than the gross weight limit of the container(s) to be supported on the pallet. Loads are secured 
26 to the containment pallet during transport. A typical containment pallet is shown in Figure A 1-
27 1 Oa. Fork pockets in the side of the pallet allow the containment pallet to be lifted and 
2s transferred by forklift. WIPP facility operational documents define the operational load of the 
29 containment pallet to assure that the rated load of a containment pallet is not exceeded. 

30 Facility Transfer Vehicle 

31 The facility transfer vehicle is a battery or electric powered automated vehicle that either 
32 operates on tracks or has an on-board guidance system that allows the vehicle to operate on 
33 the floor of the WHB. It is designed with a flat bed that has adjustable height capability and may 
34 transfer waste payloads on facility pallets or off the facility pallet stands in the CH Bay storage 
35 area, and on and off the waste shaft conveyance by raising and lowering the bed (see Figure 
36 A1-11). 

37 Yard Transfer Vehicle 

38 The Yard Transfer Vehicle (Figure A 1-35) transports the TRUPACT-111 shipping container from 
39 the PAU into the WHB and into Room 108. The Yard Transfer Vehicle is an electric vehicle with 
40 a load capacity of 60,000 pounds. 
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RH TRU Mixed Waste 

2 The RH TRU mixed waste is handled and stored in the RH Complex of the WHB Unit which 
3 comprises the following locations: RH Bay (12,552 W (1, 166 m2

)), the Cask Unloading Room 
4 (382 W (36 m2

)), the Hot Cell (1 ,841 W (171 m2
)), the Transfer Cell (1 ,003 ff' (93 m2

)) (Figures 
5 A1-17a, band c), and the Facility Cask Loading Room (1,625 tr-(151 m2

)) (Figure A1-17d). 

6 The RH Bay (Figure A1-14a) is a high-bay area for receiving casks and subsequent handling 
7 operations. The trailer carrying the RH-TRU 72-B or CNS 1 0-160B shipping cask (Figures A 1-
8 18, A1-19, A1-20 and A1-21) enters the RH Bay through a set of double doors on the east side 
9 of the WHB. The RH Bay houses the Cask Transfer Car. The RH Bay is served by the RH Bay 

10 Overhead Bridge Crane used for cask handling and maintenance operations. Storage in the RH 
11 Bay occurs in the RH-TRU 72-B or CNS 1 0-160B casks. The storage occurs after the trailer 
12 containing the cask is moved into the RH Bay and prior to moving the cask_ into the Cask 
13 Unloading Room to stage the waste for disposal operations. A maximum of two loaded casks 
14 and one 55-gallon drum for derived waste (156 fe (4.4 m3

)) may be stored in the RH Bay. 

15 The Cask Unloading Room (Figure A 1-17a) provides for transfer of the RH-TRU 72-B cask to 
16 the Transfer Cell, or the transfer of drums from the CNS 1 0-160B cask to the Hot Cell. Storage 
17 in the Cask Unloading Room will occur in the RH-TRU 72-B or CNS 1 0-160B casks. Storage in 
18 this area typically occurs at the end of a shift or in an off-normpl event that results in the 
19 suspension of waste handling operations. A maximum of one cask (74 ft3 (2.1 m3

)) may be 
20 stored in the Cask Unloading Room. 

21 The Hot Cell (Figure A 1-17b) is a concrete shielded room in which drums of RH TRU mixed 
22 waste will be transferred remotely from the CNS 1 0-160B cask, staged in the Hot Cell, and 
23 loaded into a Facility Canister. The loaded Facility Canister is then lowered from the Hot Cell 
24 into the Transfer Cell Shuttle Car containing a Shielded Insert. Storage in the Hot Cell occurs in 
25 either drums or Facility Canisters. Drums that are stored are either on the drum carriage unit 
26 that was removed from the CNS 1 0-160B cask or in a Facility Canisters. A maximum of 12 55-
27 gallon drums and one 55-gallon drum for derived waste (94.9 ft3 (2.7 m3

)) may be stored in the 
28 Hot Cell. 

29 The Transfer Cell (Figure A 1-17 c) houses the Transfer Cell Shuttle Car, which moves the RH-
30 TRU 72-B cask or Shielded Insert into position for transferring the canister to the Facility Cask. 
31 Storage in this area typically occurs at the end of a shift or in an off-normal event that results in 
32 the suspension of a waste handling evolution. A maximum of one canister (31.4 ft3 (0.89 m3

)) 

33 may be stored in the Transfer Cell in the Transfer Cell Shuttle Car. 

34 The Facility Cask Loading Room (Figure A 1-17d) provides for transfer of a canister to the 
35 Facility Cask for subsequent transfer to the waste shaft conveyance and to the Underground 
36 Hazardous Waste Disposal Unit (HWDU). The Facility Cask Loading Room also functions as an 
37 air lock between the Waste Shaft and the Transfer Cell. Storage in this area typically occurs at 
38 the end of a shift or in an off-normal event that results in the suspension of waste handling 
39 operations. A maximum of one canister (31.4 fe (0.89 m3

)) may be stored in the Facility Cask 
40 (Figure A 1-23) in the Facility Cask Loading Room. 

41 Following is a description of major pieces of equipment that are used to manage RH TRU mixed 
42 waste in the WHB Unit. A summary of equipment capacities, as required by 20.4.1.500 NMAC, 
43 is included in Table A 1-3. 
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2 The RH-TRU 72-B cask (Figure A 1-20) is a cylinder designed to meet U.S. Department of 
3 Transportation (DOT) Type B shipping container requirements. It consists of a separate inner 
4 vessel within a stainless steel, lead-shielded outer cask protected by impact limiters at each 
5 end, made of stainless steel skins filled with polyurethane foam. The inner vessel is made of 
s stainless steel and provides an internal containment boundary and a cavity for the payload. 
7 Neither the outer cask nor the inner vessel is vented. Payload capacity of each RH-TRU 72-B 
8 shipping cask is 8,000 lbs (3,628 kg). The payload consists of a canister of RH TRU mixed 
9 waste, which may contain up to 31.4 fe (0.89 m3

) of directly loaded waste or waste in smaller 
1 o containers. 

11 The CNS 1 0-160B cask (Figure A 1-21) is designed to meet DOT Type B container requirements 
12 and consists of two carbon steel shells and a lead shield, welded to a carbon steel bottom plate. 
13 A 12-gauge stainless steel thermal shield surrounds the cask outer shell, which is equipped with 
14 two steel-encased, rigid polyurethane foam impact limiters attached to the top and bottom of the 
15 cask. The CNS 1 0-160B cask is not vented. Payload capacity of each CNS 1 0-160B cask is 
16 14,500 lbs (6,577 kg). The payload consists of up to ten 55-gallon drums. 

17 Shielded Insert 

18 The Shielded Insert (Figure A 1-30) is specifically designed to be used in the Transfer Cell to 
19 hold and transport loaded Facility Canisters from the Hot Cell until loaded into the Facility Cask. 
20 The Shielded Insert, designed and constructed similar to the RH-TRU 72-B shipping cask, has a 
21 29 in. inside diameter with an inside length of 130.5 in. to accommodate the Facility Canister, 
22 which is 28.5 in. in diameter by 117.5 in. long. The Shielded Insert is installed on and removed 
23 from the Transfer Cell Shuttle Car in the same manner as the RH-TRU 72-B shipping cask. 

24 CNS 1 0-160B Drum Carriage 

25 The CNS 1 0-160B drum carriage (Figure A 1-25) is a steel device used to handle drums in the 
26 CNS 1 0-160B cask. The drum carriages are stacked two high in the CNS 1 0-160B cask during 
27 shipment. They are removed from the cask using a below-the-hook lifting device termed a 
28 pentapod. The drum carriage is rated to lift up to five drums with a maximum weight of 1000 
29 pounds each. 

30 RH Bay Overhead Bridge Crane 

31 In the RH Bay, an overhead bridge crane is used to lift the cask from the trailer and place it on 
32 the Cask Transfer Car. It is also used to remove the impact limiters from the casks and the outer 
33 lid of the RH-TRU 72-B cask. 

34 Cask Lifting Yoke 

35 The lifting yoke is a lifting fixture that attaches to the RH Bay Overhead Bridge Crane and is 
36 designed to lift and rotate the RH-TRU 72-B cask onto the Cask Transfer Car. 

37 Cask Transfer Cars 

38 The Cask Transfer Cars (Figures A 1-22a and A 1-22b) are self-propelled, rail-guided vehicles 
39 that transport casks between the RH Bay and the Cask Unloading Room. 
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6.25 Ton Grapple Hoist 

2 A 6.25 Ton Grapple Hoist is used to hoist the canister from the Transfer Cell Shuttle Car into the 
3 Facility Cask. 

4 Facility Canister 

5 The Facility Canister is a cylindrical container designed to hold three 55-gallon drums of either 
6 RH TRU waste or dunnage (Figure A1-16). 

7 Facility Cask 

8 The Facility Cask body consists of two concentric steel cylinders. The annulus between the 
9 cylinders is filled with lead, and gate shield valves are located at either end. Figure A 1-23 

10 provides an outline configuration of the Facility Cask. The canister is placed inside the Facility 
11 Cask for shielding during canister transfer from the RH Complex to the Underground HWDU for 
12 emplacement. 

13 Facility Cask Transfer Car 

14 The Facility Cask Transfer Car (Figure A 1-24) is a self-propelled rail car that is used to move 
15 the Facility Cask between the Facility Cask Loading Room and the Shaft Station in the 
16 underground. 

17 Hot Cell Bridge Crane 

1s The Hot Cell Bridge Crane, outfitted with a rotating block and the Hot Cell Facility Grapple, will 
19 be used to lift the CNS 1 0-160B lid and the drum carriage units from the cask located in the 
20 Cask Unloading Room, into the Hot Cell. The Hot Cell Bridge Crane is also used to lift the 
21 empty Facility Canisters into place within the Hot Cell, move loaded drums into the Facility 
22 Canister, and lower loaded Facility Canisters into the Transfer Cell. 

23 Overhead Powered Manipulator 

24 The Overhead Powered Manipulator is used in the Hot Cell to lift individual drums from the drum 
25 carriage unit and lower each drum into the Facility Canister and support miscellaneous Hot Cell 
26 operations. 

27 Manipulators 

28 There is a maximum of two operational sets of fixed Manipulators in the Hot Cell. The 
29 Manipulators collect swipes of drums as they are being lifted from the drum carriage unit and 
30 transfer the swipes to the Shielded Material Transfer Drawer and support Hot Cell operations. 

31 Shielded Material Transfer Drawer 

32 The Shielded Material Transfer Drawer is used to transfer swipe samples obtained by the fixed 
33 Manipulators to the Hot Cell Gallery for radiological counting and transferring small equipment 
34 into and out of the Hot Cell. 
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Closed-Circuit Television Cameras 

2 The Closed-Circuit Television Camera system is used to monitor operations throughout the Hot 
3 Cell and Transfer Cell. These cameras are used to perform inspections of waste containers and 
4 waste management areas. This camera system is operated from the shielded room in the 
5 Facility Cask Loading Room and Hot Cell Gallery. The camera system has a video recording 
6 capability as an operational aid. 

7 Transfer Cell Shuttle Car 

8 The Transfer Cell Shuttle Car (Figure A 1-31) positions the loaded RH-TRU 72-B cask and 
9 Shielded Insert within the Transfer Cell. 

10 Cask Unloading Room Crane 

11 The Cask Unloading Room Crane lifts and suspends the RH-TRU 72-B cask or Shielded Insert 
12 from the Transfer Car and lowers the cask or Shielded Insert into the Transfer Cell Shuttle Car. 

13 Facility Cask Rotating Device 

14 The Facility Cask Rotating Device, a floor mounted hydraulically operated structure, is designed 
15 to rotate the Facility Cask from the horizontal position to the vertical position for waste canister 
16 loading and then back to the horizontal position after the waste canister has been loaded into 
17 the Facility Cask (Figure A1-32). 

18 A1-1c(2) Parking Area Container Storage Unit (Parking Area Unit) 

19 The parking area south of the WHB (see Figure A 1-2) will be used for storage of waste 
20 containers within sealed shipping containers awaiting unloading. The area extending south from 
21 the WHB within the fenced enclosure identified as the Controlled Area on Figure A 1-2 is defined 
22 as the Parking Area Unit. The Parking Area Unit provides storage space for up to 6, 734 ft3 (191 
23 m3

) of TRU mixed waste, contained in up to 40 loaded Contact-Handled Packages and 8 
24 Remote-Handled Packages. Secondary containment and protection of the waste containers 
25 from standing liquid are provided by the Contact-Handled or Remote-Handled Packaging. 
26 Wastes placed in the Parking Area Unit will remain sealed in their Contact-Handled or Remote-
27 Handled Packages, at all times while in this area. 

2s The Nuclear Regulatory Commission (NRC) Certificate of Compliance requires that sealed 
29 Contact-Handled or Remote-Handled Packages which contain waste be vented every 60 days 
30 to avoid unacceptable levels of internal pressure. During normal operations the maximum 
31 residence time of any one container in the Parking Area Unit is typically five days. Therefore, 
32 during normal waste handling operations, no Contact-Handled or Remote-Handled Packages 
33 will require venting while located in the Parking Area Unit. Any off-normal event which results in 
34 the need to store a waste container in the Parking Area Unit for a period of time approaching 
35 fifty-nine (59) days shall be handled in accordance with Section A 1-1 e(2) of this Permit 
36 Attachment. Under no circumstances shall a Contact-Handled or Remote-Handled Package be 
37 stored in the Parking Area Unit for more than fifty-nine (59) days after the date that the inner 
38 containment vessel of the Contact-Handled or Remote-Handled Package was sealed at the 
39 generator site. 
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Parking Area Surge Storage 

2 The Permittees will coordinate shipments with the generator/storage sites in an attempt to 
3 minimize the use of surge storage. However, there may be circumstances causing shipments to 
4 arrive that would exceed the maximum capacity of the Parking Area. The Permittees may use 
5 the Parking Area Surge Storage as specified ln Part 3 (see Figure A 1-2) only when the 
5 maximum capacity in the Parking Area is reached and at least one of thH following conditions is 
7 met: 

8 • Surface or underground waste handling equipment malfunctions prevent the 
9 Permittees from moving waste to disposal locations; 

10 • Hoisting or underground ventilation equipment malfunctions prevent the Permittees 
11 from moving waste into the underground; 

12 • Power outages cause a suspension of waste emplacement activities; 

13 • Inbound shipment delays are imminent because the Parking Area is full (not applicable 
14 to RH TRU waste shipments);· or 

15 • Onsite or offsite emergencies cause a suspension of waste emplacement activities. 

16 The Permittees must notify NMED and those on the e-mail notification list (as specified in Permit 
17 Sections 1.11 and 3.1.2.4) upon using the Parking Area Surge Storage and provide justification 
1s for its use. 

19 A 1-1 d Container Management Practices 

20 20.4.1.500 NMAC (incorporating 40 CFR §264.173) requires that containers be managed in a 
21 manner that does not result in spills or leaks. Containers are required to be closed at all times, 
22 unless waste is being placed in the container or removed. Because containers at the WIPP will 
23 contain radioactive waste, safety concerns require that containers be continuously vented to 
24 obviate the buildup of gases within the container. These gases could result from radiolysis, 
25 which is the breakdown of moisture by radiation. The vents, which are nominally 0.75 in. (1.9 
26 centimeters [cmJ) in diameter, are generally installed on or near the lids of the containers. These 
27 vents are filtered so that gas can escape while particulates are retained. 

28 TRU mixed waste containers, containing off-site waste, are never opened at the WIPP facility. 
29 Derived waste containers are kept closed at all times unless waste is being added or removed. 

30 Off-normal events could interrupt normal operations in the waste management process line. 
31 These off normal events fall into the following categories: 

32 • Waste management system equipment malfunctions 
33 • Waste shipments with unacceptable levels of surface contamination 
34 • Hazardous Waste Manifest discrepancies that are not immediately resolved 
35 • A suspension of emplacement activities for regulatory reasons 

36 Shipments of waste from the generator sites will be stopped in any event which results in an 
37 interruption to normal waste handling operations that exceeds three days. 
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1 Prior to receipt of TRU mixed waste at the WIPP facility, waste operators will be thoroughly 
2 trained in the safe use of TRU mixed waste handling and transport equipment. The training will 
3 include both classroom training and on-the-job training. 

4 Al-ld(l) Derived Waste 

5 The WIPP facility operational philosophy is to introduce no new hazardous chemical 
6 components into TRU mixed waste or TRU mixed waste residues that could be present in the 
7 controlled area. This will be accomplished principally through written procedures and the use of 
8 Safe Work Permits (SWP) 1 and Radiological Work Permits (RWP) 2 which govern the activities 
9 within a controlled area involving TRU mixed waste. The purpose of this operating philosophy is 

10 to avoid generating TRU mixed waste that is compositionally different than the TRU mixed 
11 waste shipped to the WIPP facility for disposal. 

12 Some additional TRU mixed waste, such as used personal protective equipment, swipes, and 
13 tools, may result from decontamination operations and off-normal events. Such waste will be 
14 assumed to be contaminated with RCRA-regulated hazardous constituents in the TRU mixed 
15 waste containers from which it was derived. Derived waste may be generated as the result of 
16 decontamination activities during the waste handling process. Should decontamination activities 
17 be performed, water and a cleaning agent such as those listed in Permit Attachment D will be 
18 used. Derived waste will be considered acceptable for management at the WIPP facility, 
19 because any TRU mixed waste shipped to the facility will have already been determined to be 
20 acceptable and because no new constituents will be added. Data on the derived waste will be 
21 entered into the WWIS database. Derived waste will be contained in standard DOT approved 
22 Type A containers. 

23 The Safety Analysis Report (DOE 1997b) for packaging requires the lids of TRU mixed waste 
24 containers to be vented through high efficiency particulate air (HEPA)-grade filters to preclude 
25 container pressurization caused by gas generation and to prevent particulate material from 
26 escaping. Filtered vents used in CH TRU mixed waste containers (55-gal (208-L) drums, 85-gal 
27 (322 L) drums, I 00-gal (379-L) drums, TOOPs, and SWBs) have an orifice approximately 0.375-
28 in. (9.53-millimeters) in diameter through which internally generated gas may pass. The filter 
29 media can be any material (e.g., composite carbon, sintered metal). 

30 As each derived waste container is filled, it will be closed with a lid containing a HEPA-grade. 
31 filter and moved to an Underground Hazardous Waste Disposal Unit (HWDU) using the same 
32 equipment used for handling TRU mixed waste. 

1 SWPs are prepared to assure that any hazardous work (not already covered by a procedure) is performed with due precaution. 
SWPs are issued by the Permittees after a job supervisor completes the proper form detailing the job location, work description, 
personnel involved, specific hazards involved, and protective requirements. The Permittees review the form, check on the adequacy 
of the protective measures, and if sufficient, approve the work permit. Conditions of the SWPs must be met while any hazardous 
work is proceeding. Examples of activities covered by the SWP program include confined space entry, overhead work, and work on 
energized equipment. 
2 RWPs are used to control entry into and performance of work within a controlled area (CA). Managers responsible for work within 
a CA must generate a work permit that specifies the work scope, limiting conditions, dosimetry, respiratory protection, protective 
clothing, specific worker qualifications, and radiation safety technician support. RWPs are approved by the Permittees after thorough 
review. No work can proceed in a CA without a valid RWP. 
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A1-1d(2) CH TRU Mixed Waste Handling 

2 CH TRU mixed waste containers will arrive by tractor-trailer at the WIPP facility in sealed 
3 shipping containers (e.g., TRUPACT-Ils, HalfPACTs, or TRUPACT-Ills) (see Figure A 1-12), at 
4 which time they will undergo security and radiological checks and shipping documentation 
5 reviews. A forklift will remove the Contact-Handled Packages which will be transported by forklift 
6 or Yard Transfer Vehicle through an air lock that is designed to maintain differential pressure in 
7 the WHB. The forklift will place the shipping containers at either one of the two TRUDOCKs in 
s the TRUDOCK Storage Area of the WHB Unit or the Yard Transfer Vehicle will locate the 
9 TRUPACT -Ill at the bolting station in Room 1 08. An external survey of the Contact-Handled 

10 Package inner vessel (Figure A1-8a and A1-8b) will be performed as the outer containment 
11 vessel lid is removed. The inner vessel lid or closure lid will be lifted under the Vent Hood 
12 System (VHS), and the contents will be surveyed during and after this process is complete. The 
13 VHS 3 is attached to the Contact-Handled Package to provide atmospheric control and 
14 confinement of headspace gases at their source. It also prevents potential personnel exposure 
15 and facility contamination due to the spread of radiologically contaminated airborne dust 
16 particles and minimizes personnel exposure to VOCs. 

17 

18 

19 

20 

21 

22 

23 

24 

Contamination surveys at the WIPP facility are based in part on radiological surveys used to 
indicate potential releases of hazardous constituents from containers by virtue of detection of 
radioactive contamination (see Permit Attachment G3). Radiological surveys may be applicable 
to most hazardous constituent releases except the release of gaseous VOCs from TRU mixed 
waste containers. Radiological surveys provide the WIPP facility with a very sensitive method of 
indicating the potential release of nongaseous hazardous constituents through the use of 
surface sampling (swipes) and radioactivity counting. Radiological surveys are used in addition 
to the more conventional techniques such as visual inspection to identify spills. 

25 Under normal operations, it is not expected that the waste containers will be externally 
26 contaminated or that removable surface contamination on the shipping package or the waste 
27 containers will be in excess of the DOE's free release limits (i.e.; < 20 disintegrations per minute 
28 (dpm)4 per 100 cm2 alpha or< 200 dpm per 100 cm2 beta/gamma). In such a case, no further 
29 decontamination action is needed. The shipping package and waste container will be handled 
30 through the normal process. However, should the magnitude of contamination exceed the free 
31 release limits, yet still fall within the criteria for small area "spot" decontamination (i.e., less than 
32 or equal to 100 times the free release limit and less than or equal to 6 ft2 [0.56 m2

)), the shipping 
33 package or the waste container will be decontaminated. Decontamination activities will not be 

3 The TRU mixed waste container headspace may contain radiologically contaminated airborne dust particles. 
1. Without the VHS, a potential mechanism will exist to spread contamination (if present) in the immediate CH TRU mixed waste 

handling area, because lid removal will immediately expose headspace gases to prevailing air currents induced by the building 
ventilation system. 

2. With the VHS, a confined and controlled set of prevailing air currents will be induced by the system blower. The VHS will 
function as a local exhaust system to effectively control radiologically contaminated airborne dust particles (and VOCs) at 
essentially atmospheric pressure conditions. 
Functionally, the VHS will draw the TRU mixed waste container headspace gases, convey them through a HEPA filter, and 
ultimately duct them through the WHB exhaust ventilation system. VOCs will pass through the HEPA filter and will be conveyed 
to the ventilation exhaust duct system. The system principally consists of a functional aggregation of 1) vent hood assembly, 2) 
HEPA filter assemblies (to capture any airborne radioactive particles), 3) blower (to provide forced airflow), 4) ductwork, and 
5) flexible hose. 

' The unit "dpm" stands for "disintegration per minute" and is the rate of emission by radioactive material as determined by 
correcting the counts per minute observed by an appropriate detector for background, efficiency, and geometric factors associated 
with the instrumentation. 

PERMIT ATTACHMENT A 1 
Page A1-16 of 83 

~299b 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 1, 2012 

conducted on containers which are not in good condition, or containers which are leaking. 
2 Containers which are not in good condition, and containers which are leaking, will be 
3 overpacked, repaired/patched in accordance with 49 CFR §173 and §178 (e.g., 49 CFR 
4 §173.28), or returned to the generator. In addition, if during the waste handling process at the 
5 WIPP a waste container is breached, it will be overpacked, repaired/patched in accordance with 
6 49 CFR §173 and §178 (e.g., 49 CFR §173.28), or returned to the generator. Should WIPP 
7 structures or equipment become contaminated, waste handling operations in the affected area 
8 will be immediately suspended. 

9 Decontamination activities will use water and cleaning agents (see Permit Attachment D) so as 
10 to not generate any waste that cannot be considered derived waste. Items that are radiologically 
11 contaminated are also assumed to be contaminated with the hazardous wastes that are in the 
12 container involved in the spill or release. A complete listing of these waste components can be 
13 obtained from the WIPP Waste Information System (WWIS), as described in Permit Attachment 
14 C, for the purpose of characterizing derived waste. 

15 It is assumed that the process of decontamination will remove the hazardous waste constituents 
16 along with the radioactive waste constituents. To provide verification of the effectiveness of the 
17 removal of hazardous waste constituents, once a contaminated surface is demonstrated to be 
18 radiologically clean, the "swipe" will be sent for analysis for hazardous constituents. The use of 
19 these confirmation analyses is as follows: 

20 For waste containers, the analyses becomes documentation of the condition of the container 
21 at the time of emplacement. The presence of hazardous waste constituents on a container after 
22 decontamination will be at trace levels and will likely not be visible and will not pose a threat to 
23 human health or the environment. These containers will be placed in the underground without 
24 further action once the radiological contamination is removed unless there is visible evidence of 
25 hazardous waste spills or hazardous waste on the container and this contamination is 
26 considered likely to be released prior to emplacement in the underground. 

27 For area contamination, once the area is cleaned up and is shown to be radiologically clean, it 
28 will be sampled for the presence of hazardous waste residues. If the area is large, a sampling 
29 plan will be developed which incorporates the guidance of EPA's SW 846 in selecting random 
30 samples over large areas. Selection of constituents for sampling analysis will be based on 
31 information (in the WWIS) about the waste that was spilled and information on cleanup 
32 procedures. If the area is small, swipes will be used. If the results of the analysis show that 
33 residual contamination remains, a decision will be made whether further cleaning will be 
34 beneficial or whether f1nal clean up shall be deferred until closure. For example, if hazardous 
35 constituents react with the floor coating and are essentially nonremovable without removing the 
36 coating, then clean up will be deferred until closure when the coatings will be stripped. In any 
37 case, appropriate notations will be entered into the operating record to assure proper 
38 consideration of formerly contaminated areas at the time of closure. Furthermore, measures 
39 such as covering, barricading, and/or placarding will be used as needed to mark areas that 
40 remain contaminated. 

41 Small area decontamination, if needed, will occur in the area in which it is detected for 
42 contamination that is less than 6 ft2 (0.56 m2

) in area and is less than 100 times the free release 
43 limit. The free release limit is defined by DOE Orders as alpha contamination less than 20 
44 dpm/1 00 cm2 and beta-gamma contamination less than 200 dpm/1 00 cm2

. Overpacking would 
45 occur fn the event the WIPP staff damages an otherwise intact container during handling 
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1 activities. In such a case, a radiological boundary will be established, inside which all activities 
2 are carefully controlled in accordance with the protocols for the cleanup of spills or releases. A 
3 plan of recovery will be developed and executed, including overpacking or repairing the 
4 damaged container. The overpacked or repaired container will be properly labeled and sent 
5 underground for disposal. The area will then be decontaminated and verified to be free of 
6 contamination using both radiological and hazardous waste sampling techniques (essentially, 
7 this is done with "swipes" of the surface for counting in sensitive radiation detection equipment 
8 or, if no radioactivity is present, by analysis for hazardous waste by an offsite laboratory). 

9 In the event a large areacontamination is discovered within a Contact-Handled Package during 
10 unloading, the waste will be left in the Contact-Handled Package and the shipping container will 
11 be resealed. The DOE considers such contamination problems the responsibility of the shipping 
12 site. Therefore, the shipper will have several options for disposition. These are as follows: 

13 • The Contact-Handled Package can be returned to the shipper for decontamination and 
14 repackaging of the waste. Such waste would have to be re-approved prior to shipment 
15 to the WIPP. 

16 • Shipment to another DOE site for management in the event the original shipper does 
17 not have suitable facilities for decontamination. If the repairing site wishes to return the 
18 waste to WIPP, the site will have to meet the characterization requirements of the 
19 WAP. 

20 • The waste could go to a third (non-DOE) party for decontamination. In such cases, the 
21 repaired shipment would go to the original shipper and be recertified prior to shipment 
22 to the WIPP. 

23 Written procedures specify materials, protocols, and steps needed to put an object into a safe 
24 configuration for decontamination of surfaces. A RWP will always be prepared prior to 
25 decontamination activities. TRU mixed waste products from decontamination will be managed 
26 as derived waste. 5 

27 The TRUPACT-11 may hold up to two 7-packs, two 4-packs, two 3-packs, two SWBs, or one 
28 TDOP. A HalfPACT may hold seven 55-gal (208-L) drums, one SWB, or four 85-gallon drums. 
29 The TRUPACT-111 holds a single SLB2. An overhead bridge crane or Facility Transfer Vehicle 
30 will be used to remove the contents of the Contact-Handled Package and place them on a 
31 facility pallet. The containers will be visually inspected for physical damage (severe rusting, 
32 apparent structural defects, signs of pressurization, etc.) and leakage to ensure they are in good 
33 condition prior to storage. Waste containers will also be checked for external surface 
34 contamination. If a primary waste container is not in good condition, the Permittees will 
35 overpack the container, repair/patch the container in accordance with 49 CFR § 173 and § 178 
36 (e.g., 49 CFR §173.28), or return the container to the generator. 

5 Note that the DOE had previously proposed use of an Overpack and Repair Room to deal with major decontamination and 
overpacking activities. The DOE has eliminated the need for this area by: 1) limiting the size of contamination events that will be 
dealt with as described in this section, and 2) by performing overpacking at the point where a need for overpacking is identified 
instead of moving the waste to another area of the WHB. This strategy minimizes the spread of contamination. 
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For inventory control purposes, TRU mixed waste container identification numbers will be 
2 verified against the Uniform Hazardous Waste Manifest and the WWIS. Inconsistencies will be 
3 resolved with the generator before TRU mixed waste is emplaced. Discrepancies that are not 
4 resolved within 15 days will be reported to the NMED in accordance with 20.4.1.500 NMAC 
5 (incorporating 40 CFR §264.72). 

6 Each facility pallet has two recessed pockets to accommodate two sets of 7-packs (see Figure 
7 A 1-1 0), two sets of 4-packs, two sets of 3-packs, or two SWBs stacked two-high, two TOOPs, or 
s any combination thereof. Each facility pallet will accommodate one SLB2. Each stack of waste 
9 containers will be secured prior to transport underground. A forklift or the facility transfer vehicle 

1 o will transport the loaded facility pallet to the conveyance loading room located adjacent to the 
11 Waste Shaft. The conveyance loading room serves as an air lock between the CH Bay and the 
12 Waste Shaft, preventing excessive air flow between the two areas. The facility transfer vehicle 
13 will be driven onto the waste shaft conveyance deck, where the loaded facility pallet will be 
14 transferred to the waste shaft conveyance, and the facility transfer vehicle will be backed off. 
15 Containers of CH TRU mixed waste (55-gal (208 L) drums, SWBs, 85-gal (322 L) drums, 100-
16 gal (379-L) drums, and TOOPs) can be handled individually, if needed, using the forklift and 
17 lifting attachments (i.e., drum handlers, parrot beaks). 

18 The waste shaft conveyance will lower the loaded facility pallet to the Underground HWDUs. 
19 Figure A1-13 is a flow diagram of the CH TRU mixed waste handling process. 

20 A1-1d(3) RH TRU Mixed Waste Handling 

21 The RH TRU mixed waste that is not in a shielded container will be received in the RH-TRU 72-
22 B cask or CNS 1 0-160B cask loaded on a trailer, as illustrated in process flow diagrams in 
23 Figures A 1-26 and A 1-27, respectively. These are shown schematically in Figures A 1-28 and 
24 A 1-29. Remote-Handled TRU mixed waste received in shielded containers will be managed and 
25 stored as CH TRU mixed waste. Upon arrival at the gate, external radiological surveys, security 
26 checks, shipping documentation reviews are performed and the Uniform Hazardous Waste 
27 Manifest is signed. The generator's copy of the Uniform Hazardous Waste Manifest is returned 
28 to the generator. Should the results of the contamination survey exceed acceptable levels, the 
29 shipping cask and transport trailer remain outside the WHB in the Parking Area Unit, and the 
30 appropriate radiological boundaries (i.e., ropes, placards) are erected around the shipping cask 
31 and transport trailer. A determination will be made whether to return the cask to the originating 
32 site or to decontaminate the cask. 

33 Following cask inspections, the shipping cask and trailer are moved into the RH Bay or held in 
34 the Parking Area Unit. The waste handling process begins in the RH Bay where the impact 
35 limiter(s) are removed from the shipping cask while it is on the trailer. Additional radiological 
36 surveys are conducted on the end of the cask previously protected by the impact limiter(s) to 
37 verify the absence of contamination. The cask is unloaded from the trailer using the RH Bay 
38 Overhead Bridge Crane and placed on a Cask Transfer Car. 

39 Differential air pressure between the RH TRU mixed waste handling locations in the RH 
40 Complex protects workers and prevents potential spread of contamination during handling of 
41 RH TRU mixed waste. Airflow between key rooms in the WHB is controlled by maintaining 
42 differential pressures between the rooms. The CH Receiving Bay is maintained with a negative 
43 pressure relative to outside atmosphere. The RH Receiving Bay is maintained with a 
44 requirement to be positive pressure relative to the CH Receiving Bay. The RH Hot Cell is 
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maintained with a negative differential pressure relative to the RH Receiving Bay. The Hot Cell 
2 ventilation is exhausted through high-efficiency particulate air filters prior to venting through the 
3 WHB filtered exhaust. 

4 RH-TRU 72-B Cask Unloading 

5 The Cask Transfer Car then moves the RH-TRU 72-B cask to a work stand in the RH Bay. The 
6 work stand allows access to the head area of the RH-TRU 72-B cask for conducting radiological 
7 surveys, performing physical inspections or minor maintenance, and decontamination, if 
8 necessary. The outer lid bolts on the RH-TRU 72-B cask are removed, and the outer lid is 
9 removed to provide access to the lid of the cask inner containment vessel. The RH-TRU 72-B 

10 cask is moved into the Cask Unloading Room by a Cask Transfer Car and is positioned under 
11 the Cask Unloading Room Bridge Crane. The Cask Unloading Room Bridge Crane attaches to 
12 the RH-TRU 72-B cask and lifts and suspends the RH-TRU 72-B cask to clear the Cask 
13 Transfer Car. The RH-TRU 72-B cask is aligned over the Cask Unloading Room port. 

14 The Cask Unloading Room shield valve is opened, and the cask is lowered through the port into 
15 the Transfer Cell Shuttle Car. The Cask Unloading Room Bridge Crane is unhooked and 
16 retracted, and the Cask Unloading Room shield valve is closed. After the cask is lowered into 
17 the Transfer Cell Shuttle Car, the bolts on the lid of the cask inner containment vessel are 
18 loosened by a robotic Manipulator. The Transfer Cell Shuttle Car is then aligned directly under 
19 the Transfer Cell shield valve in preparation for removing the inner vessel lid and transferring 
20 the canister to the Facility Cask. Operations in the Transfer Cell are monitored by closed-circuit 
21 video cameras. 

22 Using the remotely-operated fixed 6.25 Ton Grapple Hoist in the Facility Cask Loading Room, 
23 the inner vessel lid is lifted clear of the RH-TRU 72-B cask, and the robotic Manipulator takes 
24 swipe samples and places them in a swipe delivery system for counting outside the Transfer 
25 Cell. If found to be contaminated above acceptable levels, the Permittees have the option to 
26 decontaminate or return the RH TRU Canister to the generator/storage site or another site for 
27 remediation. If no contamination is found, the Transfer Cell Shuttle Car moves a short distance, 
28 and the inner vessel lid is lowered onto a stand on the Transfer Cell Shuttle Car. The canister is 
29 transferred to the Facility Cask as described below. 

30 CNS 1 0-160B Cask Unloading 

31 After the lid bolts are removed, the CNS 1 0-160B cask is moved using the Cask Transfer Car 
32 from the RH Bay into the Cask Unloading Room and centered beneath the Hot Cell shield plug 
33 port. The Cask Unloading Room shield door is closed, and the inner and outer Hot Cell shield 
34 plugs are removed simultaneously and set aside on the floor of the Hot Cell using the remotely 
35 operated Hot Cell Bridge Crane. The Hot Cell Bridge Crane is then lowered through the Hot Cell 
36 port and is connected to the CNS 1 0-160B cask lid rigging or lifting device. The Hot Cell Bridge 
37 Crane lifts the CNS 1 0-160B cask lid through the Hot Cell port and sets the lid aside on the Hot 
38 Cell floor. 

39 Operations in the Hot Cell are monitored by closed-circuit television cameras. The drum 
40 carriage unit lifting fixture (hereafter referred to as lifting fixture) is attached to the Hot Cell 
41 Bridge Crane and lowered through the Hot Cell port. The lifting fixture is connected to the upper 
42 drum carriage unit contained in the CNS 1 0-160B cask. The Hot Cell Bridge Crane lifts the 
43 upper drum carriage unit from the CNS 10-1608 cask through the port into the Hot Cell and sets 
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it near the Hot Cell inspection station. The Hot Cell Bridge Crane again lowers the lifting fixture 
2 through the Hot Cell port and connects to the lower drum carriage unit. The Hot Cell Bridge 
3 Crane lifts the lower drum carriage unit from the CNS 1 0-160B cask through the port into the 
4 Hot Cell and sets it near the upper drum carriage unit. 

5 The Hot Cell Bridge Crane lifts the CNS 1 0-160B cask lid from the Hot Cell floor, lowers it 
6 through the Hot Cell port and onto the top of the CNS 1 0-160B cask. The inner and outer Hot 
7 Cell shield plugs are replaced simultaneously. The Cask Unloading Room shield door is 
8 opened, and the CNS 1 0-160B cask is moved into the RH Bay using the Cask Transfer Car. 
9 The CNS 1 0-160B cask is inspected and surveyed, the lid and impact limiter are reinstalled on 

1 o the CN S 1 0-160B cask, and it is prepared for transportation off-site. 

11 The Hot Cell Bridge Crane connects to an empty Facility Canister, places it into a sleeve at the 
12 inspection station, and removes the canister lid. The Overhead Powered Manipulator or Hot Cell 
13 Crane lifts one drum from the drum carriage unit. The Hot Cell Manipulators collect swipe 
14 samples from the drum and transfer the swipes via the Transfer Drawer to the Hot Cell Gallery 
15 for counting. If the 55-gallon drums are contaminated, the Permittees may decontaminate the 
16 55-gallon drums or return them to the generator/storage site or another site for remediation. The 
17 drum identification number is recorded, and the recorded numbers are verified against the 
18 WWIS. If there are any discrepancies, the drum(s) in question are stored within the Hot Cell, 
19 and the generator/storage site is contacted for resolution. Discrepancies that are not resolved 
20 within 15 days will be reported to the NMED as required by 20.4.1.500 NMAC (incorporating 40 
21 CFR §264. 72). 

22 Either the Overhead Powered Manipulator or Hot Cell Bridge Crane lowers the drum into the 
23 Facility Canister. This process is repeated to place three drums in the Facility Canister. The Hot 
24 Cell Bridge Crane or powered Manipulator lifts the canister lid and places it onto the Facility 
25 Canister. The lid is locked in place using a Manipulator. Each CNS 1 0-1608 cask shipment will 
26 contain up to ten drums. Drums will be managed in sets of three. If there is a tenth drum, it will 
27 be placed in a Facility Canister or stored until WIPP receipt of the next CNS 1 0-160B cask 
28 shipment. The Hot Cell Bridge Crane lifts the Facility Canister and lowers it into the Transfer 
29 Cell. 

30 To prepare to transfer a loaded Facility Canister from the Hot Cell to the Transfer Cell, a 
31 Shielded Insert is placed onto a Cask Transfer Car in the RH Bay. The Cask Transfer Car is 
32 then moved into the Cask Unloading Room and positioned under the Cask Unloading Room 
33 Bridge Crane. The Bridge Crane attaches to the Shielded Insert. The Cask Unloading Room 
34 Bridge Crane lifts and suspends the Shielded Insert clear of the Cask Transfer Car. The 
35 Shielded Insert is aligned over the Cask Unloading Room port. The floor valve is opened, and 
36 the Shielded Insert is lowered into the Transfer Cell Shuttle Car. The Cask Unloading Room 
37 Bridge Crane is unhooked and retracted, and the Cask Unloading Room shield valve is closed. 
38 The Shielded Insert is positioned under the Hot Cell port. 

39 The Hot Cell Bridge Crane lifts a loaded, closed Facility Canister and positions it over the Hot 
40 Cell port. The Hot Cell shield valve is opened, and the crane lowers the Facility Canister through 
41 the port into the Shielded Insert positioned in the Transfer Cell Shuttle Car in the Transfer Cell. 
42 The Hot Cell Bridge Crane is disconnected from the Facility Canister and raised until the crane 
43 hook clears the Hot Cell shield valve. The Hot Cell shield valve is then closed. 
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Transfer of Disposal Canister into the Facility Cask 

2 The transfer of a canister into the Facility Cask from the Transfer Cell is monitored by closed-
3 circuit television cameras. The Transfer Cell Shuttle Car positions the RH-TRU 72-B cask or 
4 Shielded Insert under the Facility Cask Loading Room port and the shield valve is opened. Then 
5 the remotely operated 6.25 Ton Grapple Hoist attaches to the canister, and the canister is lifted 
6 through the open shield valve into the vertically-oriented Facility Cask located on the Cask 
7 Transfer Car in the Facility Cask Loading Room. During this cask-to-cask transfer, the· 
8 telescoping port shield is in contact with the underside of the Facility Cask to assure shielding 
9 continuity, as does the shield bell located above the Facility Cask. 

10 For canisters received at the WIPP from the generator site in a RH-TRU 72-B cask, the 
11 identification number is verified using cameras, which also provide images of the canister 
12 surfaces during the lifting operation. Identification numbers are verified against the WWIS. If 
13 there are any discrepancies, the canister is returned to the RH-TRU 72-B cask, returned to the 
14 Parking Area Unit, and the generator is contacted for resolution. Discrepancies that are not 
15 resolved within 15 days will be reported to the NMED as required by 20.4.1.500 NMAC 
16 (incorporating 40 CFR §264.72). As the canister is being lifted from the RH-TRU 72-B cask into 
17 the Facility Cask, additional swipe samples may be taken. 

18 Transfer of the Canister to the Underground 

19 When the canister is fully within the Facility Cask, the lower shield valve is closed. The 6.25 Ton 
20 Grapple Hoist detaches from the canister and is raised until the 6.25 Ton Grapple Hoist clears 
21 the Facility Cask, at which time the upper shield valve is closed. The 6.25 Ton Grapple Hoist 
22 and shield bell are then raised clear of the Facility Cask, and the telescoping port shield is 
23 retracted. The Facility Cask Rotating Device rotates the Facility Cask until it is in the horizontal 
24 position on the Facility Cask Transfer Car. The shield doors on the Facility Cask Loading Room 
25 are opened, and the facility Cask Transfer Car moves onto the waste shaft conveyance and is 
26 lowered to the waste Shaft Station underground. At the waste Shaft Station underground, the 
27 Facility Cask Transfer Car moves the Facility Cask from the waste shaft conveyance. A forklift is 
28 used to remove the Facility Cask from the Facility Cask Transfer Car and to transport the 
29 Facility Cask to the Underground HWDU. 

30 Returning the Empty Cask 

31 The empty RH-TRU 72-B cask or Shielded Insert is returned to the RH Bay by reversing the 
32 process. In the RH Bay, swipe samples are collected from inside the empty cask. If necessary, 
33 the inside of the cask is decontaminated. The RH-TRU 72-B cask lids are replaced, and the 
34 cask is replaced on the trailer using the RH Bay Bridge Crane. The impact limiters are replaced, 
35 and the trailer and the RH-TRU 72-B cask are then moved out of the RH Bay. The Shielded 
36 Insert is stored in the RH Bay until needed. 

37 A1-1d(4) Handling Waste in Shielded Containers 

38 Remote-Handled TRU mixed waste received at the WIPP facility in shielded containers will be 
39 managed, stored, and emplaced as CH TRU mixed waste using the CH TRU mixed waste 
40 handling equipment described in this Permit. Shielded containers with RH TRU mixed waste 
41 will arrive by tractor-trailer at the WIPP facility in sealed HalfPACTs, at which time they will 
42 undergo security and radiological checl<s and shipping documentation reviews. Consistent with 
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the handling of HalfPACT shipping packages in Section A1-1d(2), a forklift will remove the 
2 HalfPACT and transport it into the WHB and place the HalfPACT at either one of the two 
3 TRUDOCKs in the TRUDOCK Storage Area of the WHB Unit. 
4 

s An external survey of the HalfPACT inner vessel will be performed as the outer containment 
6 vessel lid is removed. The inner vessel lid or closure lid will be lifted under the VHS, and the 
7 contents will be surveyed during and after this process is complete. A description of the VHS 
8 and criteria that are applied if radiological contamination is detected are discussed in Section 
9 A1-1d(2). 

10 

11 Shielded containers will be received as three-pack assemblies in HalfPACTs. An overhead 
12 bridge crane will be used to remove the contents of the shielded container assembly and place 
13 them on a facility pallet. The containers will be visually inspected for physical damage (severe 
14 rusting, apparent structural defects, signs of pressurization, etc.) and leakage to ensure they are 
15 in good condition prior to storage. Waste containers will also be checked for external surface 
16 contamination. If a primary waste container is not in good condition, the Permittees will 
17 overpack the container, repair/patch the container in accordance with 49 CFR §173 and §178 
18 (e.g., 49 CFR §173.28), or return the container to the generator. 
19 

20 Once the shielded container assembly is on the facility pallet, the TRU mixed waste container 
21 identification numbers will be verified against the Uniform Hazardous Waste Manifest and the 
22 WWIS. Inconsistencies will be resolved as discussed in Section A1-1d(2). Up to two three-pack 
23 assemblies of shielded containers will be placed on a facility pallet. The use of facility pallets will 
24 elevate the waste at least 6 in. (15 em) from the floor surface. Pallets of waste will then be 
25 relocated to the CH Bay Storage Area of the WHB Unit for normal storage or will be transported 
26 to the conveyance loading room as described in Section A 1-1 d(2)·. 
27 

28 A 1-1 e Inspections 

29 Inspection of containers and container storage area are required by 20.4.1.500 NMAC 
30 (incorporating 40 CFR §264.174). These inspections are described in this section. 

31 A 1-1 e(1) WHB Unit 

32 The waste containers in storage will be inspected visually or by closed-circuit television camera 
33 prior to each movement and, at a minimum, weekly, to ensure that the waste containers are in 
34 good condition and that there are no signs that a release has occurred. Waste containers will be 
35 visually inspected for physical damage (severe rusting, apparent structural defects, signs of 
36 pressurization, etc.) and leakage. If a primary waste container is not in good condition, the 
37 Permittees will overpack the container, repair/patch the container in accordance with 49 CFR 
38 § 173 and § 178 (e.g., 49 CFR § 173.28), or return the container to the generator. This visual 
39 inspection of CH TRU mixed waste containers shall not include the center drums of 7-packs and 
40 waste containers positioned such that visual observation is precluded due to the arrangement of 
41 waste assemblies on the facility pallets. If waste handling operations should stop for any reason 
42 with containers located at the TRUDOCK while still in the Contact-Handled Package, primary 
43 waste container inspections will not be accomplished until the containers of waste are removed 
44 from the Contact-Handled Package. If the lid to the Contact-Handled Package inner container 
45 vessel is removed, radiological checks (swipes of Contact-Handled Package inner surfaces) will 
46 be used to determine if there is contamination within the Contact-Handled Package. Such 
47 contamination could indicate a waste container leak or spill. Using radiological surveys, a 
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detected spill or leak of a radioactive contamination from a waste container will also be 
2 assumed to be a hazardous waste spill or release. 

3 Waste containers residing within a Contact-Handled Package are not inspected, as described in 
4 the first bullet in Section A 1-1 e(2). 

5 Waste containers will be inspected prior to reentering the waste management process line for 
6 downloading to the underground. Waste containers stored in this area will be inspected at least 
7 once weekly. 

8 Loaded RH-TRU 72-8 and CNS 10-1608 casks will be inspected when present in the RH Bay. 
9 Physical or closed-circuit television camera inspections of the RH Complex are conducted as 

10 described in Table D~1 a. Canisters loaded in an RH-TRU 72-8 cask are inspected in the 
11 Transfer Cell during transfer from the cask to the Facility Cask. Waste containers received in 
12 CNS 1 0-1608 casks are inspected in the Hot Cell during transfer from the cask to the Facility 
13 Canister by camera and/or visual inspection (through shield windows). 

14 A1-1e(2) Parking Area Unit 

15 Inspections will be conducted iri the Parking Area Unit at a frequency not less than once weekly 
16 when waste is present. These inspections are applicable to loaded, stored Contact-Handled and 
17 Remote-Handled Packages. The perimeter fence located at the lateral limit of the Parking Area 
18 Unit, coupled with personnel access restrictions into the WHB, will provide the needed security. 
19 The perimeter fence and the southern border of the WHB shall mark the lateral limit of the 
20 Parking Area Unit (Figure A 1-2). Inspections of the Contact-Handled or Remote-Handled 
21 Packages stored in the Parking Area Unit will focus on the inventory and integrity of the shipping 
22 containers and the spacing between Contact-Handled and Remote-Handled Packages. This 
23 spacing will be maintained at a minimum of four feet. 

24 Contact-Handled and Remote-Handled Packages located in the Parking Area Unit will be 
25 inspected weekly during use and prior to each reuse. 

26 Inspection of waste containers is not possible when the containers are in their shipping 
27 container (e.g., casks, TRUPACT-11 or HalfPACTs). Inspections can be accomplished by 
28 bringing the shipping containers into the WHB Unit and opening them and lifting the waste 
29 containers out for inspection. The DOE, however, believes that removing containers strictly for 
30 the purposes of inspection results in unnecessary worker exposures and subjects the waste to 
31 additional handling. The DOE has proposed that waste containers need not be inspected at all 
32 until they ate ready to be removed from the shipping container for emplacement underground. 
33 Because shipping containers are sealed and are of robust design, no harm can come to the 
34 waste while in the shipping containers and the waste cannot leak or otherwise be released to 
35 the environment. Contact-Handled or Remote-Handled Packages shall be opened every 60 
36 days for the purposes of venting, so that the longest waste would be uninspected would be for 
37 60 days from the date that the inner containment vessel of the Contact-Handled or Remote-
38 Handled Package was closed at the generator site. Venting the Contact-Handled or Remote-
39 Handled Packages involves removing the outer lid and installing a tool in the port of the inner 
40 lid. 

41 The following strategy will be used for inspecting waste containers that will be retained within 
42 their shipping containers for an extended period of time: 
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• If the reason for retaining the TRU mixed waste containers in the shipping container is 
2 due to an unresolved manifest discrepancy, the DOE will return the shipment to the 
3 generator prior to the expiration of the 60 day NRC venting period or within 30 days 
4 after receipt at the WIPP, whichever comes sooner. In this case, no inspections of the 
5 internal containers will be performed. The stored Contact-Handled or Remote-Handled 
6 Package will be inspected weekly as described above. 

7 • If the reason for retaining the TRU mixed waste containers in the Contact-Handled or 
8 Remote-Handled Package is due to an equipment malfunction that prevents unloading 
9 the waste in the WHB Unit, the DOE will return the shipment to the generator prior to 

10 the expiration of the 60 day NRC venting period. In this case, the DOE would have to 
11 ship the TRU mixed waste containers back with sufficient time for the generator to vent 
12 the shipment within the 60 day limit. In this case, no inspections of the internal 
13 containers will be performed. The stored Contact-Handled or Remote-Handled 
14 Package will be inspected weekly as described above. 

15 • If the reason for retaining the TRU mixed waste containers is due to an equipment 
16 malfunction that prevents the timely movement of the waste containers into the 
17 underground, the waste containers will be kept in the Contact-Handled or Remote-
18 Handled Package until day 30 (after receipt at the WIPP) or the expiration of the 60 
19 day limit, whichever comes sooner. At that time the Contact-Handled or Remote-
20 Handled Package will be moved into the WHB. Contact-Handled TRU mixed waste 
21 containers will be removed and placed in one of the permitted storage areas in the 
22 WHB Unit. The Remote-Handled Package will be vented, however, the containers will 
23 not be removed from the shipping package. If there is no additional space within the 
24 permitted storage areas of the WHB Unit, the DOE will discuss an emergency permit 
25 with the NMED for the purposes of storing the waste elsewhere in the WHB Unit. 
26 Waste containers will be inspected when removed from the Contact-Handled 
27 Packaging and weekly while in storage in the WHB Unit. Contact-Handled or Remote-
28 Handled Packages will be inspected weekly while they contain TRU mixed waste 
29 containers as discussed above. 

30 The DOE believes that this strategy minimizes both the amount of shipping that is necessary 
31 and the amount of waste handling, while maintaining a reasonable inspection schedule. The 
32 DOE will stop shipments of waste for any equipment outage that will extend beyond three days. 

33 A 1-1 f Containment 

34 The WHB Unit has concrete floors, which are sealed with a coating that is designed to resist all 
35 but the strongest oxidizing agents. Such oxidizing agents do not meet the TSDF-WAC and will 
36 not be accepted in TRU mixed waste at the WIPP facility. Therefore, TRU mixed wastes pose 
37 no compatibility problems with respect to the WHB Unit floor. The floor coating consists of 
38 Carboline® 1340 clear primer-sealer on top of prepared concrete, Carboline® 191 primer epoxy, 
39 and Carboline® 195 surface epoxy. The manufacturer's chemical resistance guide shows "Very 
40 Good" for acids and "Excellent" for alkalies, solvents, salt, and water. Uses are indicated for 
41 nuclear power plants, industrial equipment and components, chemical processing plants, and 
42 pulp and paper mills for protection of structural steel and concrete. During the Disposal Phase, 
43 should the floors need to be re-coated, any floor coating used in the WHB Unit TRU mixed 
44 waste handling areas will be compatible with the TRU mixed waste constituents and will have 
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1 chemical resistance at least equivalent to the Carboline® products. Figure A 1-1 shows where 
2 TRU mixed waste handling activities discussed in this section occur. 

3 During normal operations, the floor of the storage areas within the WHB Unit shall be visually 
A inspected on a week~y -basis to verify that it is in good condition and free of obvious cracks and 

5 gaps. Floor areas of the WHB Unit in use during off-normal events will be inspected prior to use 
6 and weekly thereafter. All TRU mixed waste containers located in the permitted storage areas 
7 shall be elevated at least 6 in. (15 em) from the surface of the floor. TRU mixed waste 
8 containers that have been removed from Contact-Handled or Remote-Handled Packaging shall 
9 be stored at a designated storage area inside the WHB Unit so as to preclude exposure to the 

1 o elements. 

11 Secondary containment at the CH Bay Storage Area inside the WHB Unit shall be provided by 
12 the WHB Unit floor (See Figure A 1-1). The WHB Unit is engineered such that during normal 
13 operations, the floor capacity is sufficient to contain liquids upon release. Secondary 
14 Containment at the Derived Waste Storage Area of the WHB Unit will be provided by a 
15 polyethylene standard drum pallet. The Parking Area Unit and TRUDOCK Storage Area of the 
16 WHB Unit require no engineered secondary containment since no waste is to be stored there 
17 unless it is protected by the Contact-Handled or Remote-Handled Packaging. 

18 Calculations to determine the floor surface area required to provide secondary containment in 
19 the event of a release are based on the maximum quantity of liquid which could be present 
20 within ten percent of one percent of the volume of all the containers or one percent of the 
21 capacity of the largest single container, whichever is greater. 

22 Secondary containment at storage locations inside the RH Bay and Cask Unloading Room is 
23 provided by the cask. Secondary containment at storage locations inside the Transfer Cell is 
24 provided by the RH-TRU 72-B cask or Shielded Insert. Secondary containment at storage 
25 locations in the Facility Cask Loading Room is provided by the Facility Cask. In the Hot Cell, 
26 waste containers are stored in either the drum carriage unit or in canister sleeves. The Lower 
27 Hot Cell provides secondary containment as described in section A 1-f(2). In addition, the RH 
28 Bay, Hot Cell, and Transfer Cell contain 220-gallon (833-L) (Hot Cell), 11 ,400-gallon (43, 152-L) 
29 (RH Bay), and 220-gallon (833-L) (Transfer Cell) sumps, respectively, to collect any liquids. 

30 A 1-1f(1) Secondary Containment Requirements for the WHB Unit 

31 The maximum volume of TRU mixed waste on facility pallets that will be stored in the CH Bay 
32 Storage and Surge Storage Areas of the WHB is 18 facility pallets @ 2 TOOPs per pallet = 36 
33 TOOPs of waste. 36 TOOPs @ 1 ,200 gal (4,540 L) per TDOP = 43,200 gal (163,440L) waste 
34 container capacity. 43,200 gal (163,440 L) x ten percent of the total volume= 4,320 gal 
35 (16,344 L) of waste. Since 4,320 gal (16,344 L) is greater than 1,200 gal (4,540 L), the 
36 configuration of possible TOOPs in the storage area is used for the calculation of secondary 
37 containment requirements. 4,320 gal (16,344 L) of liquid x one percent liquids= 43.2 gal (163.4 
38 L) of liquid for which secondary containment is needed. 

39 The maximum volume of TRU mixed waste that will be stored in the Derived Waste Storage 
40 Area of the WHB Unit is one SWB. 1 SWBs@ 496 gal (1 ,878 L) per SWB = 496 gal (1 ,878 L) 
41 waste container capacity. Since the maximum storage volume of 496 gal (1 ,878 L) is equal to 
42 the volume of the largest single container, the volume of the a single SWB is used for the 
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calculation of secondary containment requirements. 496 gal (1 ,878 L) of liquid x one percent 
2 liquids= 4.96 gal (18.8 L) of liquid for which secondary containment is needed. 

3 The maximum volume of TRU mixed waste that will be stored in the Hot Cell is 13 RH TRU 
4 drums@ 55 gal (210 L) per drum= 715 (2,730 L) of waste in drums. 715 gal (2,730 L) of waste 
5 x ten percent of total volume = 71.5 gal (273 L) of waste. Secondary containment for liquids will 
6 need to have a capacity of 71.5 gal (273 L). Since 71.5 gal (273 L) is less than the volume of the 
7 single container of 235 gal (890 L) therefore, the larger volume is used for determining the 
8 secondary containment requirements. 235 gal (890 L) of waste x one percent liquids = 2.35 gal 
9 (8.9 L) of liquid needed for secondary containment. 

1 o The maximum volume of TRU mixed waste that will be stored in the Transfer Cell is one RH-
11 TRU 72-B Canister or one Facility Canister @ 235 gal (890 L) per canister x ten percent of total 
12 volume = 23.5 gal (8.90 L) of waste. Since 23.5 gal (8.90 L) is less than the volume of the single 
13 container of 235 gal (890 L) therefore, the larger volume is used for determining the secondary 
14 containment requirements. 235 gal (890 L) of waste x one percent liquids= 2.35 gal (8.9 L) of 
15 liquid needed for secondary containment. 

16 A 1-1f(2) Secondary Containment Description 

17 The following is a calculation of the surface area the quantities of liquid would cover. Using a 
18 conversion factor of 0.1337 te/gal (0.001 m3/L) and assuming the spill is 0.0033 ft (0.001 m) 
19 thick, the following calculation can be used: 

20 gallons x cubic feet per gallon -+- thickness in feet = area covered in square feet 

21 CH Bay Storage Area 

22 43.2 gal x 0.1337 ft3/gal-+- 0.0033 ft = 1,750 ff (162.7 m2
) 

23 Hot Cell 

24 2.35 gal x 0.1337 ft3/gal-+- 0.0033 ft = 95 ff ( 8.8 m2
) 

25 Transfer Cell 

26 2.35 gal x 0.1337 ft3/gal-+- 0.0033 ft = 95 ff ( 8.8 m2
) 

27 The WHB Unit has 33,175 ft2 (3, 082 m2
) of floor space, the CH Bay Storage Area has 26, 151 ft2 

28 ( 2,430 m2
) of floor space. The CH Bay Storage Area requires 1, 750 ft2 (162. 7 m2

) for 
29 containment, Thus, the floor area of the CH Bay Storage Area of the WHB Unit provide 
30 sufficient secondary containment to contain a release of ten percent of one percent of the 
31 volume of all of the containers, or one percent of the capacity of the largest container, whichever 
32 is greater. 

33 The Hot Cell and Transfer Cell are the only portions of the RH Complex managing RH TRU 
34 mixed waste outside of casks or canisters. The Hot Cell has 1 ,841 ft2 (171 m2

) of floor space 
35 and the Transfer Cell has 1,003 ff (93 m2

) of floor space. The Hot Cell and Transfer Cell require 
36 only 95 ft2 for containment, therefore there is sufficient floor space to contain a release of ten 
37 percent of one percent of containers in these storage areas. 
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1 In addition, both the Hot Cell and the Transfer Cell each contain a 220 gal (833 L) sump that will 
2 collect any liquids that spill from containers . 

. 3 Derived Waste Storage Area 

4 The derived waste containers in the Derived Waste Storage Area will be stored on standard 
5 drum pallets, which provides approximately 50 gal (190 L) of secondary containment capacity. 
6 Thus the secondary containment capacity of the standard drum pallet is sufficient to contain a 
7 release of ten percent of one percent of the largest container (4.96 gal or 18.8 L). 

8 Parking Area Unit 

9 Containers of TRU mixed waste to be stored in the Parking Area Unit will be in Contact-Handled 
10 or Remote-Handled Packages. There will be no additional requirements for engineered 
11 secondary containment systems. 

12 A1-1g Special Requirements for Ignitable, Reactive, and Incompatible Waste 

13 Special requirements for ignitable, reactive, and incompatible waste are addressed in 
14 20.4.1.500 NMAC (incorporating 40 CFR §§264.176 and 264.177). Permit Part 2 precludes 
15 ignitable, reactive, or incompatible waste at the WIPP. No additional measures are required. 

16 A1-1h Closure 

17 Clean closure is planned in accordance with 20.4.1.500 NMAC (incorporating 40 CFR 
18 §264.178) for all permitted container storage areas. The applicable areas and the plans for 
19 clean closure are detailed in Permit Attachment G. 

20 A 1-1 i Control of Run On 

21 The WHB Unit is located indoors which prevents run-on from a precipitation event. In addition, 
22 the CH TRU containers are stored on facility pallets, containment pallets, or standard drum 
23 pallets, which elevate the CH TRU mixed waste containers at least 6 in. (15 em) off the floor, or 
24 in Contact-Handled or Remote-Handled Packages, so that any firewater released in the building 
25 will not pool around containers. Within the RH Bay, Cask Unloading Room, Transfer Cell, and 
26 Facility Cask Loading Room, waste containers are stored in casks or Shielded Inserts and 
27 protected from any potential run on. Any firewater released in the building will not pool around 
28 the waste containers as they are stored in casks, or Shielded Inserts. Within the Hot Cell, there 
29 is no source of water during operations. However, control of run-on is provided by the Lower Hot 
3o Cell, which lies below a sloped floor surrounded by a grating and canister sleeves in the Hot 
31 Cell above. 

32 In the Parking Area Unit, the containers of TRU mixed waste are always in Contact-Handled or 
33 Remote-Handled Packages which protect them from precipitation and run on. Therefore, the 
34 WIPP container storage units will comply with the requirements of 20.4.1.500 NMAC 
35 (incorporating 40 CFR §264.175(b)(4)). 

36 
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Table A1-1 
Basic Design Requirements, Principal Codes, and Standards 

Air Hdlg 
Uquld and Process Air Handling Processing Dueling Mechanical Handling 

Struct re/Supports and storage eQuipment & Fans HVAC filters Equipment 

Piping & HEPA 
Valves Filters 

MIL F All 
Storage Heat 51068C Other 

D8E Site- Vessel Tanks Exchgrs All Other Pre- ANSIN Crane and EQUip-
D8T specific ASME ANSI Pumps API-650 ASME Equip- ARI filters 609 Related CMAA meant 

ACI-318 ANSI Require- VIII 888,1 API-610 or VIII ment SMACNA ASH RAE ANSIN equipment AISC Mfrs 
AISC A58.1 ments NFPA" NFPA" UP NFPA" API-620 TEMA Mfrs Std AMCA 52.68 510 CMAA AWS STD 

Design X a X X X X X X X X X 
Class I f c c,d c 

Design a,b X a X X X X X X X X X X 
r.1ass li c c c 

Design a X a a X a X X X X a a X 
Class liia c c c 

Design X g a X X X X X X 
Class Iii 

X = Minimum Requirements 

Requirements to be determined on a case-by-case basis. 
Required for structure and supports needed for confinement and control of radioactivity. 
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Instrumentation and Quality Assurance 
Electrical Program 

ANSI 
Sods or 

Nat' I ANSI/ASME 
Elect- lA/ NQA-1 and Com. and 
trial Mfrs Supple- Industry 

A-NE Code Std ments Practices 

X X X 

X X X 

X X X 

X X X 

Except structures and supports that are designed to withstand a design-basis earthquake (DBE)/design-basis tornado (DBT) when specified in column 1 of this table. 
Underwriter's Laboratory (UL) Class I Lisled. 
For fire-protection systems. 
American Society for Mechanical Engineers (ASME) Ill for other Class I vessels. 
Design of underground structures, mining equipment, and facilities are basically governed by the MSHA and experience in local mines. 

ACI = American Concrete Institute 

AISC = American Institute of Steel Construction 

AMCA = Air Moving and Conditioning Association 

ANSI = American National Standards Institute 

API = American Petroleum Institute 

ARI = Air Conditioning and Refrigeration Institute 

ASH RAE = American Society of Heating, Refrigeration, and 
Air Conditioning Engineers, Inc. 

AWS = American Welding Society 

CMAA Crane Manufacturers Association 

Design-basis earthquake 

Design-basis tornado 

High-efficiency particulate air 

DBE 

DBT 

HEPA 

HVAC 

A 

lA 

MFR 

Heating, Ventilation, and Air-Conditioning 

Institute of Electronics and Electronic Engineers 

Instrument Society of America 

Manufacturer 
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MIL 

MSHA 

NFPA 

NQA 

SMACNA 

STD 

TEMA 

UP 

Military (specification) 

Mine Safety and Health Administration 

National Fire Protection Association 

Nuclear Quality Assurance (Standard) 

Sheet Metal and Air Conditioning 
Contractors National Association, Inc. 

Standard 

Tubular Exchanger Manufacturers 
Association 

Uniform Plumbing Code 
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CH Bay overhead bridge crane 

Surface forklifts 

Facility Pallet 

Table A1-2 
Waste Handling Equipment Capacities 

CAPACITIES FOR EQUIPMENT 

Adjustable center-of-gravity lift fixture 

Facility Transfer Vehicle 

Yard Transfer Vehicle 

12,000 lbs. 

26,000 lbs. (CH Bay forkJift) 

70,000 lbs. (TRUPACT-111 
Handler forklift) 

25,000 lbs. 

10,000 lbs. 

30,000 lbs. 

60,000 lbs. 

MAXIMUM GROSS WEIGHTS OF CONTAINERS 

Seven-pack of 55-gallon drums 7,000 lbs. 

Four-pack of 85-gallon drums 4,500 lbs. 

Three-pack of 1 00-gallon drums 3,000 lbs. 

Ten-drum overpack 6,700 lbs. 

Standard waste box 4,000 lbs. 

Standard large box 2 10,500 lbs. 

Shielded container 2,260 lbs. 

Three-pack of shielded containers 7,000 lbs. 

MAXIMUM NET EMPTY WEIGHTS OF EQUIPMENT 

TRUPACT-11 

HalfPACT 

TRUPACT-111 

Adjustable center of gravity lift fixture 

Facility pallet 
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RH TRU Mixed Waste Handling Equipment Capacities 

CAPACITIES FOR EQUIPMENT 

RH Bay Overhead Bridge Crane 140 tons main hoist 

25 tons auxiliary hoist 

RH-TRU 72-B Cask Transfer Car 20 tons 

CNS 1 0-160B Cask Transfer Car 35 tons 

Transfer Cell Shuttle Car 29 tons 

Hot Cell Bridge Crane 15 tons 

Overhead Powered Manipulator 2.5 tons 

Facility Cask Rotating Device No specific load rating 

Cask Unloading Room Crane 25 tons 

6.25 Ton Grapple Hoist 6.25 tons 

Facility Cask Transfer Car 40 tons 

MAXIMUM GROSS WEIGHTS OF RH TRU CONTAINERS 

RH TRU Canister 

55-Gallon Drum 

Facility Canister 

RH-TRU 72-B Cask 

CNS 10-160B Cask 

Facility Cask 

Shielded Insert 

8,000 lbs 

1,000 lbs 

10,000 lbs 

MAXIMUM NET EMPTY WEIGHTS OF EQUIPMENT 
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Waste Handling Building- CH TRU Mixed Waste Container Storage and Surge Areas 
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Figure A1-1a 
Waste Handling Building Plan (Ground Floor) 
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Waste Handling Building Plan (Room 108 Detail) 
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Figure A1-4 
Standard Waste Box 
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Figure A1-5 
Ten-Drum Overpack 
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Figure A1-6 
85-Gallon Drum 
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TRUPACT -II Shipping Container for CH Transuranic Mixed Waste (Schematic) 
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Figure A1-8b 
Typical HalfPACT Shipping Container for CH Transuranic Mixed Waste (Schematic} 
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Figure A1-10 
Facility Pallet for Seven-Pack of Drums 
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Figure A1-10a 
Typical Containment Pallet 
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,~FACILITY PALLET STAND 

"----FAC!LllYIRANSFER VEHICLE (FTY) 

Figure A1-11 
Facility Transfer Vehicle, Facility Pallet, and Typical Pallet Stand 
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Figure A1-12 
TRUPACT-11 Containers on Trailer 
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Figure A1-15 
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Figure A1-16 
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Figure A1-17c 
RH Canister Transfer Cell Storage Area 
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Figure A1-17d 
RH Facility Cask Loading Room Storage Area 
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RH-TRU 72-B Shipping Cask for RH Transuranic Waste {Schematic) 
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Figure A1-21 
CNS 10-1608 Shipping Cask for RH Transuranic Waste (Schematic) 
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RH-TRU 72-8 Cask Transfer Car 
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CNS 10-1608 Cask Transfer Car 
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Figure A1-23 
RH Transuranic Waste Facility Cask 
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Figure A 1-24 
RH Facility Cask Transfer Car (Side View) 
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Figure A1-25 
CNS 1 0-1608 Drum Carriage 
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Figure A1-26 
Surface and Underground RH Transuranic Mixed Waste Process Flow Diagram for 

RH-TRU 72-B Shipping Cask 
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Figure A1-28 
Schematic of the RH Transuranic Mixed Waste Process for RH-TRU 72-8 Shipping Cask 
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Figure A1-29 
Schematic of the RH Transuranic Mixed Waste Process for CNS 10-1608 Shipping Cask 
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Figure A1-30 
RH Shielded Insert Assembly 
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Figure A1-31 
Transfer Cell Shuttle Car 
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Facility Rotating Device 
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Figure A1-34 
Typical Standard Large Box 2 
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Figure A1-35 
Typical Yard Transfer Vehicle 
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Figure A1-36 
Payload Transfer Station 
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3 A2-1 Description of the Geologic Repository 
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4 Management, storage, and disposal of transuranic (TRU) mixed waste in the Waste Isolation 
5 Pilot Plant (WIPP) geologic repository is subject to regulation under 20.4.1.500 NMAC. The 
6 WIPP is a geologic repository mined within a bedded salt formation, which is defined in 
7 20.4.1.1 01 NMAC (incorporating 40 CFR §260.1 0) as a miscellaneous unit. As such, HWMUs 
s within the repository are eligible for permitting according to 20.4.1.1 01 NMAC (incorporating 40 
9 CFR §260.1 0), and are regulated under 20.4.1.500 NMAC, Miscellaneous Units. 

~ 

10 As required by 20.4.1.500 NMAC (incorporating 40 CFR §264.601), the Permittees shall ensure 
11 that the environmental performance standards for a miscellaneous unit, which are applied to the 
12 Underground Hazardous Waste Disposal Units (HWDUs) in the geologic repository, will be met. 

13 The Disposal Phase will consist of receiving contact-handled (CH) and remote-handled (RH) 
14 TRU mixed waste shipping containers, unloading and transporting the waste containers to the 
15 Underground HWDUs, emplacing the waste in the Underground HWDUs, and subsequently 
16 achieving closure of the Underground HWDUs in compliance with applicable State and Federal 
17 regulations. 

1s The WIPP geologic repository is mined within a 2,000-feet (ft) (61 0-meters (m))-thick bedded-
19 salt formation called the Salado Formation. The Underground HWDUs (miscellaneous units) are 
20 located 2,150 ft (655 m) beneath the ground surface. TRU mixed waste management activities 
21 underground will be confined to the southern portion of the 120-acre (48.6 hectares) mined area 
22 during the Disposal Phase. During the term of this Permit, disposal of TRU mixed waste will 
23 occur only in the HWDUs designated as Panels 5 through 8 and in any currently active panel 
24 (See Figure A2-1). RH TRU mixed waste disposal began in Panel4. The Permittees may also 
25 request in the future a Permit to allow disposal of containers of TRU mixed waste in the areas 
26 designated as Panels 9 and 1 0 in Figure A2-1. This Permit, during its 1 0-year term, authorizes 
27 the excavation of Panels 6 through 10 and the disposal of waste in Panels 1 through 8. 

28 Panels 1 through 8 will consist of seven rooms and two access drifts each. Panels 9 and 10 
29 have yet to be designed. Access drifts connect the rooms and have the same cross section (see 
30 Section A2-2a(3)). The closure system installed in each HWDU after it is filled will prevent 
31 anyone from entering the HWDU and will restrict ventilation airflow. The point of compliance for 
32 air emissions from the Underground is Sampling Station VOC-A, as defined in Permit 
33 Attachment N (Volatile Organic Compound Monitoring Plan). Sampling Station VOC-A is the 
34 location where the concentration of volatile organic compounds (VOCs) in the air emissions 
35 from the Underground HWDUs will be measured and then compared to the VOC concentration 
36 of concern as required by Permit Part 4. 

37 Four shafts connect the underground area with the surface. The Waste Shaft Conveyance 
38 headframe and hoist are located within the Waste Handling Building (WHB) and will be used to 
39 transport containers-of TRU mixed waste, equipment, and materials to th-e repository horizon. 
40 The waste hoist can also be used to transport personnel. The Air Intake Shaft and the Salt 
41 Handling Shaft provide ventilation to all areas of the mine except for the Waste Shaft Station. 
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This area is ventilated by the Waste Shaft itself. The Salt Handling Shaft is also used to hoist 
2 mined salt to the surface and serves as the principal personnel transport shaft. The Exhaust 
3 Shaft serves as a common exhaust air duct for all areas of the mine. The relationship between 
4 the WIPP surface facility, the four shafts, and the geologic repository horizon is shown on Figure 
5 A2-2. 

s The HWDUs identified as Panels 1 through 8 (Figure A2-1) provide room for up to 5,244,900 
7 cubic feet (ft3

) (148,500 cubic meters (m 3
)) of CH TRU mixed waste. The CH TRU mixed waste 

s containers may be stacked up to three high across the width of the room. 

9 Panels 4 through 8 provide room for up to 93,050 ft3 (2,635 m3
) of RH TRU mixed waste. RH 

10 TRU mixed waste may be disposed of in up to 730 boreholes per panel, subject to the 
11 limitations in Permit Part 4, Section 4.1.1.2.ii. These boreholes shall be drilled on nominal eight-
12 foot centers, horizontally, about mid-height in the ribs of a disposal room. The thermal loading 
13 from RH TRU mixed waste shall not exceed 10 kilowatts per acre when averaged over the area 
14 of a panel, as shown in Permit Attachment A3, plus 100 feet of each of a Panel's adjoining 
15 barrier pillars. 

16 The WIPP facility is located in a sparsely populated area with site conditions favorable to 
17 isolation of TRU mixed waste from the biosphere. Geologic and hydrologic characteristics of the 
18 site related to its TRU mixed waste isolation capabilities are discussed in Addendum L 1 of the 
19 WIPP Hazardous Waste Facility Permit Amended Renewal Application (DOE, 2009). Hazard 
20 prevention programs are described in this Permit Attachment. Contingency and emergency 
21 response actions to minimize impacts of unanticipated events, such as spills, are described in 
22 Permit Attachment D. The closure plan for the WIPP facility is described in Permit Attachment 
23 G. 

24 A2-2 Geologic Repository Design and Process Description 

25 A2-2a Geologic Repository Design and Construction 

26 The WIPP facility, when operated in compliance with the Permit, will ensure safe operations and 
27 be protective of human health and the environment. 

28 As a part of the design validation process, geomechanical tests were conducted in SPDV test 
29 rooms. During the tests, salt creep rates were measured. Separation of bedding planes and 
30 fracturing were also observed. Consequently, a ground-control strategy was implemented. The 
31 ground-control program at the WIPP facility mitigates the potential for roof or rib falls and 
32 maintains normal excavation dimensions, as long as access to the excavation is possible. 

33 A2-2a(1) CH TRU Mixed Waste Handling Equipment 

34 The following are the major pieces of equipment used to manage CH TRU waste in the geologic 
35 repository. A summary of equipment capacities, as required by 20.4.1.500 NMAC is included in 
36 Table A2-1. 

37 Facility Pallets 

38 The facility pallet is a fabricated steel unit designed to support 7-packs, 3-packs, or 4-packs of 
39 drums, standard waste boxes (SWBs), teh-drum overpacks (TOOPs), or a standard large box 2 
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(SLB2), and has a rated load of 25,000 pounds (lbs.) (11 ,430 kilograms (kg)). The facility pallet 
will accommodate up to four ?-packs, four 3-packs, two 3-packs of shielded containers, four 4-
packs of drums, four SWBs (in two stacks of two units), two TOOPs, or one SLB2. Loads are 
secured to the facility pallet during transport to the emplacement area. Facility pallets are shown 
in Figure A2-3. Fork pockets in the side of the pallet allow the facility pallet to be lifted and 
transferred by forklift to prevent direct contact between TRU mixed waste containers and forklift 
tines. This arrangement reduces the potential for puncture accidents. WIPP facility operational 
documents define the operational load of the facility pallet to ensure that the rated load of a 
facility pallet is not exceeded. 

Backfill 

Magnesium oxide (MgO) will be used as a backfill in order to provide chemical control over the 
solubility of radionuclides in order to comply with the requirements of 40 CFR § 191.13. The 
MgO backfill will be purchased prepackaged in the proper containers for emplacement in the 
underground. Purchasing prepackaged backfill eliminates handling and placement problems 
associated with bulk materials, such as dust creation. In addition, prepackaged materials will be 
easier to emplace, thus reducing potential worker exposure to radiation. Should a backfill 
container be breached, MgO is benign and cleanup is simple. No hazardous waste would result 
from a spill of backfill. 

The MgO backfill will be managed in accordance with Specification D-0101 (MgO Backfill 
Specification) and WP05-WH1 025 (CH Waste Downloading and Emplacement). These 
documents are kept on file at the WIPP facility by the Permittees. 

Backfill will be handled in accordance with standard operating procedures. Typical emplacement 
configurations are shown in Figures A2-5 and A2-5a. Some emplacement configurations may 
include the use of MgO emplacement racks, as shown in Figure A2-5a. 

Quality control will be provided within standard operating procedures to record that the correct 
number of sacks are placed and that the condition of the sacks is acceptable. 

Backfill placed in this manner is protected until exposed when sacks are broken during creep 
closure of the room and compaction of the backfill and waste. Backfill in sacks utilizes existing 
techniques and equipment and eliminates operational problems such as dust creation and 
introducing additional equipment and operations into waste handling areas. There are no mine 
operational considerations (e.g. ventilation flow and control) when backfill is placed in this 
manner. 

The Waste Shaft Conveyance 

The hoist systems in the shafts and all shaft furnishings are designed to resist the dynamic 
forces of the hoisting system and to withstand a design-basis earthquake of 0.1 g. Appendix 02 
of the WIPP RCRA Part B Permit Application (DOE, 1997) provided engineering design-basis 
earthquake report which provides the basis for seismic design of WIPP facility structures. The 
waste hoist is equipped with a control system that will detect malfunctions or abnormal 
operations of the hoist system (such as overtravel, overspeed, power loss, circuitry failure, or 
starting in a wrong direction) and will trigger an alarm that automatically shuts down the hoist. 
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1 The waste hoist moves the Waste Shaft Conveyance and is a multirope, friction-type hoist. A 
2 counterweight is used to balance the waste shaft conveyance. The waste shaft conveyance 
3 (outside dimensions) is 30ft (9 m) high by 10ft (3m) wide by 15ft (4.5 m) deep and can carry a 
4 payload of 45 tons (40,824 kg). During loading and unloading operations, it is steadied by fixed 
5 guides. The hoist's maximum rope speed is 500ft (152.4 m) per min. 

6 The Waste Shaft hoist system has two sets of brakes, with two units per set, plus a motor that is 
7 normally used to stop the hoist. The brakes are designed so that either set, acting alone, can 
8 stop a fully loaded conveyance under all emergency conditions. 

e The Underground Waste Transporter 

10 The underground waste transporter is a commercially available diesel-powered tractor. The 
11 trailer was designed specifically for the WIPP for transporting facility pallets from the waste shaft 
12 conveyance to the Underground HWDU in use. This transporter is shown in Figure A2-6. 

13 Underground Forklifts 

14 CH TRU mixed waste containers loaded on slipsheets will be removed from the facility pallets 
15 using forklifts with a push-pull attachment (Figure A2-7) attached to the forklift-truck front 
16 carriage. The push-pull attachment grips the edge of the slipsheet (on which the waste 
17 containers sit) to pull the containers onto the platen. After the forklift moves the waste 
18 containers to the emplacement location, the push-pull attachment pushes the containers into 
19 position. The use of the push-pull attachment prevents direct contact between waste containers 
20 and forklift tines. SWBs and TOOPs may also be removed from the facility pallet by using 
21 forklifts equipped with special adapters for these containers. These special adapters will prevent 
22 direct contact between SWBs or TOOPs and forklift tines. In addition, the low clearance forklift 
23 that is used to emplace MgO may be used to emplace waste if necessary. 

24 A forklift will be used to offload the SLB2 from the underground transporter and emplace the 
25 waste container in the waste stack. 

26 A2-2a(2) Shafts 

27 The WIPP facility uses four shafts: the Waste Shaft, the Salt Handling Shaft, the Air Intake 
28 Shaft, and the Exhaust Shaft. These shafts are vertical openings that extend from the surface to 
29 the repository level. 

3D The Waste Shaft is located beneath the WHB and is 19 to 20ft (5.8 to 6.1 m) in diameter. The 
31 Salt Handling Shaft, located north of the Waste Shaft beneath the salt handling headframe, is 
32 10 to 12 ft (3 to 3.6 m) in diameter. Salt mined from the repository horizon is removed through 
33 the Salt Handling Shaft. The Salt Handling Shaft is the main personnel and materials hoist and 
3.4 also serves as a secondary-supply air duct for the underground areas. The Air Intake Shaft, 
35 northwest of the WHB, varies in diameter from 16ft 7 in. (4.51 m) to 20ft 3 in. (6.19 m) and is 
36 the primary source of fresh air underground. The Exhaust Shaft, east of the WHB, is 14 to 15ft 
37 (4.3 to 4.6 m) in diameter and serves as the exhaust duct for the underground air. 

38 Openings excavated in salt experience closure because of salt creep (or time-dependent 
39 deformation at constant load). The closure affects the design of all of the openings discussed in 
40 this section. Underground excavation dimensions, therefore, are nominal, because they change 
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with time. The unlined portions of the shafts have larger diameters than the lined portions, which 
2 allows for closure caused by salt creep. Each shaft includes a shaft collar, a shaft lining, and a 
3 shaft key section. The Final Design Validation Report in Appendix D1 of the WIPP RCRA Part B 
4 Permit Application (DOE, 1997) discusses the shafts and shaft components in greater detail. 

5 The reinforced-concrete shaft collars extend from the surface to the top of the underlying 
6 consolidated sediments. Each collar serves to retain adjacent unconsolidated sands and soils 
7 and to prevent surface runoff from entering the shafts. The shaft linings extend from the base of 
8 the collar to the top of the salt beds approximately 850ft (259 m) below the surface. Grout 
9 injected behind the shaft lining retards water seeping into the shafts from water-bearing 

10 fo_rmations, and the liner is designed to withstand the natural water pressure associated. with 
) .. .. . -

11 these formations. The shaft liners are concrete, except in the Salt Handling Shaft, where a steel 
12 shaft liner has been grouted in place. 

13 The shaft key is a circular reinforced concrete section emplaced in each shaft below the liner in 
14 the base of the Rustler and extending about 50ft (15m) into the Salado. The key functions to 
15 resist lateral pressures and assures that the liner will not separate from the host rocks or fail 
16 under tension. This design feature also aids in preventing the shaft from becoming a route for 
17 groundwater flow into the underground facility. 

18 On the inside surface of each shaft, excluding the Salt Handling Shaft, there are three water-
19 collection rings: one just below the Magenta, one just below the Culebra, and one at the 
20 lowermost part of the key section. These collection rings will collect water that may seep into the 
21 shaft through the liner. The Salt Handling Shaft has a single water collection ring in the lower 
22 part of the key section. Water collection rings are drained by tubes to the base of the shafts 
23 where the water is accumulated. 

24 WIPP shafts and other underground facilities are, for all practical purposes, dry. Minor quantities 
25 of water (which accumulate in some shaft sumps) are insufficient to affect the waste disposal 
26 area. This water is collected, brought to the surface, and disposed of in accordance with current 
27 standards and regulations. 

28 The Waste Shaft is protected from precipitation by the roof of the waste shaft conveyance 
29 headframe tower. The Exhaust Shaft is configured at the top with a 14ft- (4.3 m-) diameter duct 
30 that diverts air into the exhaust filtration system or to the atmosphere, as appropriate. The Salt 
31 Handling and Air Intake Shaft collars are open except for the headframes. Rainfall into the 
32 shafts is evaporated by ventilation air. 

33 The waste hoist system in the Waste Shaft and all Waste Shaft furnishings are designed to 
34 resist the dynamic forces of the hoisting system, which are greater than the seismic forces on 
35 the underground facilities. In addition the Waste Shaft conveyance headframe is designed to 
36 withstand the design-basis earthquake (DBE). Maximum operating speed of the hoist is 500ft 
37 (152.4 m) per minute. During loading and unloading operations, the waste hoist is steadied by 
38 fixed guides. The waste hoist is equipped with a control system that will detect malfunctions or 
39 abnormal operations of the hoist system, such as overtravel, overspeed, power loss, or circuitry 
40 failure. The control response is to annunciate the condition and shut the hoist down. Operator 
41 response is required to recover from the automatic shutdown. Waste hoist operation is 
42 continuously monitored by the CMS. A battery powered FM transmitter/receiver allows 
43 communication between the hoist conveyance and the hoist house. 
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1 The waste hoist has two pairs of brake calipers acting on independent brake paths. The hoist 
2 motor is normally used for braking action of the hoist. The brakes are used to hold the hoist in 
3 position during normal operations and to stop the hoist under emergency conditions. Each pair 
4 of brake calipers is capable of holding the hoist in position during normal operating conditions 
5 and stopping the hoist under emergency conditions. In the event of power failure, the brakes will 
6 set automatically. 

7 The waste hoist is protected by a fixed automatic fire suppression system. Portable fire 
8 extinguishers are also provided on the hoist floor and in equipment areas. 

9 A2-2a(3) Subsurface Structures 

10 The subsurface structures in the repository, located at 2,150 ft (655 m) below the surface, 
11 include the HWDUs, the northern experimental areas, and the support areas. Appendix 03 of 
12 the WIPP RCRA Part B Permit Application (DOE, 1997) provided details of the underground 
13 layout. Figure A2-8 shows the proposed waste emplacement configuration for the HWDUs. 

14 The status of important underground equipment, including fixed fire-protection systems, the 
15 ventilation system, and contamination detection systems, will be monitored by a central 
16 monitoring system, located in the Support Building adjacent to the WHB. Backup power will be 
17 provided as discussed below. The subsurface support areas are constructed and ~maintained to 
18 conform to Federal mine safety codes. 

19 Underground Hazardous Waste Disposal Units (HWDUs) 

20 During the terms of this and the preceding Permit, the volume of CH TRU mixed waste 
21 emplaced in the repository will not exceed 5,244,900 ft3 (148,500 m3

) and the volume of RH 
22 TRU mixed waste shall not exceed 93,050 ft3 (2,635 m\ CH TRU mixed waste will be disposed 
23 of in Underground HWDUs identified as Panels 1 through 8. RH TRU mixed waste may be 
24 disposed of in Panels 4 through 8. 

25 Main entries and cross cuts in the repository provide access and ventilation to the HWDUs. The 
26 main entries link the shaft pillar/service area with the TRU mixed waste management area and 
27 are separated by pillars. Each of the Underground HWDUs labeled Panels 1 through 8 will have 
2s seven rooms. The locations of these HWDUs are shown in Figure A2-1. The rooms will have 
29 nominal dimensions of 13ft (4.0 m) high by 33ft (10m) wide by 300ft (91 m) long and will be 
30 supported by 100 ft- (30 m-) wide pillars. 

31 As currently planned, future Permits may allow disposal of TRU mixed waste containers in two 
32 additional panels, identified as Panels 9 and 10. Disposal of TRU mixed waste in Panels 9 and 
33 10 is prohibited under this Permit. If waste volumes disposed of in the eight panels fail to reach 
34 the stated design capacity, the Permittees may request a Permit to allow disposal of TRU mixed 
35 waste in the four main entries and crosscuts adjacent to the waste panels (referred to as the 
36 disposal area access drifts). These areas are labeled Panels 9 and 10 in Figure A2-1. A permit 
37 modification or future permit would be submitted describing the condition of those drifts and the 
38 controls exercised for personnel safety and environmental protection while disposing of waste in 
39 these areas. These areas have the following nominal dimensions: 

40 The E-140 waste transport route south of the Waste Shaft Station is mined to be 25ft wide 
41 nominally and its height ranges from about 14ft to 20ft. 
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The W-30 waste transport route south of S-700 is mined to be 20 ft wide nominally and its 
height will be mined to at least 14 ft. 

All other drifts that are part of the waste transport route will be at least 20ft wide and 14ft 
high to accommodate waste transport equipment. 

Other drifts (i.e. mains and cross-cuts) vary in width and height according to their function 
typically ranging from 14ft to 20ft wide and 12 ft to 20ft high. 

The layout of these excavations is shown on Figure A2-1. 

Underground Facilities Ventilation System 

The underground facilities ventilation system will provide a safe and suitable environment for 
underground operations during normal WIPP facility operations. The underground system is 
designed to provide control of potential airborne contaminants in the event of an accidental 
release or an underground fire. 

The main underground ventilation system is divided into four separate flows (Figure A2-9): one 
flow serving the mining areas, one serving the northern experimental areas, one serving the 
disposal areas, and one serving the Waste Shaft and station area. The four main airflows are 
recombined near the bottom of the Exhaust Shaft, which serves as a common exhaust route 
from the underground level to the surface. 

Underground Ventilation System Description 

The underground ventilation system consists of six centrifugal exhaust fans, two identical 
HEPA-filter assemblies arranged in parallel, isolation dampers, a filter bypass arrangement, and 
associated ductwork. The six fans, connected by the ductwork to the underground exhaust shaft 
so that they can independently draw air through the Exhaust Shaft, are divided into two groups. 
One group consists of three main exhaust fans, two of which are utilized to provide the nominal 
air flow of 425,000 standard ft3 per min (SCFM) throughout the WIPP facility underground during 
normal operation. One main fan may be operated in the alternate mode to provide 260,000 
SCFM underground ventilation flow. These fans are located near the Exhaust Shaft. The 
second group consists of the remaining three filtration fans, and each can provide 60,000 SCFM 
of air flow. These fans, located at the Exhaust Filter Building, are capable of being employed 
during the filtration mode, where exhaust is diverted through HEPA filters, or in the reduced or 
minimum ventilation mode where air is not drawn through the HEPA filters. In order to ensure 
the miscellaneous unit environmental performance standards are met, a minimum running 
annual average exhaust rate of 260,000 SCFM will be maintained. 

The underground mine ventilation is designed to supply sufficient quantities of air to all areas of 
the repository. During normal operating mode (simultaneous mining and waste emplacement 
operations), approximately 140,000 actual ft3 (3,962 m3

) per min can be supplied to the panel 
area. This quantity is nec~ssary in order to support the level of activity and the pieces of diesel 
equipment that are expected to be in operation. 

At any given time during waste emplacement activities, there may be significant activities in 
multiple rooms in a panel. For example, one room may be receiving CH TRU mixed waste 
containers, another room may be receiving RH TRU mixed waste canisters, and the drilling of 
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RH TRU mixed waste emplacement boreholes may be occurring in another room. The 
2 remaining rooms in a panel will either be completely filled with waste; be idle, awaiting waste 
3 handling operations; or being prepared for waste receipt. A minimum ventilation rate of 35,000 
4 fe (990 m3

) per minute will be maintained in each active room when waste disposal is taking 
5 place and workers are present in the room. This quantity of air is required to support the 
6 numbers and types of diesel equipment that are expected to be in operation in the area, to 
7 support the underground personnel working in that area, and to exceed a minimum air velocity 
8 of 60ft (18 m) per minute. The remainder of the air is needed in order to account for air leakage 
9 through inactive rooms. 

10 Air will be routed into a panel from the intake side. Air is routed through the individual rooms 
11 within a panel using underground bulkheads and air regulators. Bulkheads are constructed by 
12 erecting framing of rectangular steel tubing and screwing galvanized sheet metal to the framing. 
13 Bulkhead members use telescoping extensions that are attached to framing and the salt which 
14 adjust to creep. Flexible flashing attached to the bulkhead on one side and the salt on the other 
15 completes the seal of the ventilation. Where controlled airflow is required, a louver-style damper 
16 on a slide-gate (sliding panel) regulator is installed on the bulkhead. Personnel access is 
17 available through most bulkheads, and vehicular access is possible through selected bulkheads. 
18 Vehicle roll-up doors in the panel areas are not equipped with warning bells or strobe lights 
19 since these doors are to be used for limited periodic maintenance activities in the return air path. 
20 Flow is also controlled using brattice cloth barricades. These consist of chain link fence that is 
21 bolted to the salt and covered with brattice cloth; and are used in instances where the only flow 
22 control requirement is to block the air. A brattice cloth air barricade is shown in Figure A2-11. 
23 Ventilation will be maintained only in all active rooms within a panel until waste emplacement 
24 activities are completed and the panel-closure system is installed. The air will be routed 
25 simultaneously through all the active rooms within the panel. The filled rooms will be isolated 
26 from the ventilation system, while the active rooms that are actively being filled will receive a 
27 minimum of 35,000 SCFM of air when workers are present to assure worker safety. After all 
28 rooms within a panel are filled, the panel will be closed using a closure system described Permit 
29 Attachment G and Permit Attachment G 1. 

30 Once a disposal room is filled and is no longer needed for emplacement activities, it will be 
31 barricaded against entry and isolated from the mine ventilation system by removing the air 
32 regulator bulkhead and constructing chain linklbrattice cloth barricades and, if necessary, 
33 bulkheads at each end. A typical bulkhead is shown in Figure A2-11 a. There is no requirement 
34 for air for these rooms since personnel and/or equipment will not be in these areas. 

35 The ventilation path for the waste disposal side is separated from the mining side by means of 
36 air locks, bulkheads, and salt pillars. A pressure differential is maintained between the mining 
37 side and the waste disposal side to ensure that any leakage is towards the disposal side. The 
38 pressure differential is produced by the surface fans in conjunction with the underground air 
39 regulators. 

40 Underground Ventilation Modes of Operation 

41 The underground ventilation system is designed to perform under two types of operation: 
42 normal (the HEPA exhaust filtration system is bypassed), and filtered (the exhaust is filtered 
43 through the HEPA filtration system, if radioactive contaminants are detected or suspected. 

44 Overall, there are six possible modes of exhaust fan operation: 
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Under some circumstances (such as power outages and maintenance activities, etc.), all mine 
ventilation may be discontinued for short periods of time. 

In the normal mode, two main surface exhaust fans, located near the Exhaust Shaft, will provide 
continuous ventilation of the underground areas. All underground flows join at the bottom of the 
Exhaust Shaft before discharge to the atmosphere. 

Outside air will be supplied to the mining areas and the waste disposal areas through the Air 
Intake Shaft, the Salt Handling Shaft, and access entries. A small quantity of outside air will flow 
down the Waste Shaft to ventilate the Waste Shaft station. The ventilation system is designed to 
operate with the Air Intake Shaft as the primary source of fresh air. Under these circumstances, 
sufficient air will be available to simultaneously conduct all underground operations (e.g., waste 
handling, mining, experimentation, and support). Ventilation may be supplied by operating fans 
in the configurations listed in the above description of the ventilation modes. 

If the nominal flow of 425,000 cfm (12,028 m3/min) is not available (i.e., only one of the main 
ventilation fans is available) underground operations may proceed, but the number of activities 
that can be performed in parallel may be limited depending on the quantity of air available. 
Ventilation may be supplied by operating one or two of the filtration exhaust fans. To accomplish 
this, the isolation dampers will be opened, which will permit air to flow from the main exhaust 
duct to the filter outlet plenum. The filtration fans may also be operated to bypass the HEPA 
plenum. The isolation dampers of the filtration exhaust fan(s) to be employed will be opened, 
and the selected fan(s) will be switched on. In this mode, underground operations will be limited, 
because filtration exhaust fans cannot provide sufficient airflow to support the use of diesel 
equipment. 

In the filtration mode, the exhaust air will pass through two identical filter assemblies, with only 
one of the three Exhaust Filter Building filtration fans operating (all other fans are stopped). This 
system provides a means for removing the airborne particulates that may contain radioactive 
and hazardous waste contaminants in the reduced exhaust flow before they are discharged 
through the exhaust stack to the atmosphere. The filtration mode is activated manually or 
automatically if the radiation monitoring system detects abnormally high concentrations of 
airborne radioactive particulates (an alarm is received from the continuous air monitor in the 
exhaust drift of the active waste panel) or a waste handling incident with the potential for a 
waste container breach is observed. The filtration mode is not initiated by the release of gases 
such as VOCs. 

If utility power fails, the exhaust filter system goes into the fail-safe position,. and the system 
high-efficiency particulate-air filter dampers are placed into filtration position. When power is 
restored by the diesel generators, a de~n is made whether to remain in filtration mode and 
energize a filtration fan or to realign the dampers into the minimum exhaust mode. Without any 
indication of a radiological release, the decision is usually the latter. TRU mixed waste handling 
and related operations cease upon loss of utility power and are not resumed until normal utility 
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power is returned. As specified in Part 2, all waste handling equipment will"fail safe," meaning 
2 that it will retain its load during a power outage. 

3 Underground Ventilation Normal Mode Redundancy 

4 The underground ventilation system has been provided redundancy in normal ventilation mode 
5 by the addition of a third main fan. Ductwork leading to that new fan ties into the existing main 
6 exhaust duct. 

7 Electrical System 

8 The WIPP facility uses electrical power (utility power) supplied by the regional electric utility 
9 company. If there is a loss of utility power, TRU mixed waste handling and related operations 

10 will cease. 

11 Backup, alternating current power will be provided on site by two 1, 1 00-kilowatt diesel 
12 generators. These units provide 480-volt power with a high degree of reliability. Each of the 
13 diesel generators can carry predetermined equipment loads while maintaining additional power 
14 reserves. Predetermined loads include lighting and ventilation for underground facilities, lighting 
15 and ventilation for the TRU mixed waste handling areas, and the Air Intake Shaft hoist. The 
16 diesel generator can be brought on line within 30 minutes either manually or from the control 
17 panel in the Central Monitoring Room (CMR). 

18 Uninterruptible power supply (UPS) units are also on line providing power to predetermined 
19 monitoring systems. These systems ensure that the power to the radiation detection system for 
20 airborne contamination, the local processing units, the computer room, and the CMR will always 
21 be available, even during the interval between the loss of off-site power and initiation of backup 
22 diesel generator power. 

23 A2-2a(4) RH TRU Mixed Waste Handling Equipment 

24 The following are the major pieces of equipment used to manage RH TRU mixed waste in the 
25 geologic repository. A summary of equipment capacities is included in Table A2-3. 

26 The Facility Cask Transfer Car 

27 The Facility Cask Transfer Car is a self-propelled rail car (Figure A2-14) that operates between 
28 the Facility Cask Loading Room and the geologic repository. After the Facility Cask is loaded, 
29 the Facility Cask Transfer Car moves onto the waste shaft conveyance and is then transported 
30 underground. At the underground waste shaft station, the Facility Cask Transfer Car proceeds 
31 away from the waste shaft conveyance to provide forklift access to the Facility Cask. 

32 Horizontal Emplacement and Retrieval Equipment or Functionally Equivalent Equipment 

33 The Horizontal Emplacement and Retrieval Equipment (HERE) or functionally equivalent 
34 equipment (Figure A2-15) emplaces canisters into a borehole in a room wall of an Underground 
35 HWDU. Once the canisters have been emplaced, the HERE then fills the borehole opening with 
36 a shield plug. 
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A2-2b Geologic Repository Process Description 

2 Prior to receipt of TRU mixed waste at the WIPP facility, waste operators will be thoroughly 
3 trained in the safe use of TRU mixed waste handling and transport equipment. The training will 
4 incl.ude both classroom training and on-the-job training. 

5 RH TRU Mixed Waste Emplacement 

6 The Facility Cask Transfer Car is loaded onto the waste shaft conveyance and is lowered to the 
7 waste shaft station underground. At the waste shaft station underground, the Facility Cask is 
8 moved from the waste shaft conveyance by the Facility Cask Transfer Car (Figure A2-16). A 
9 forklift is used to remove the Facility Cask from the Facility Cask Transfer Car and to transport 

10 the Facility Cask to the Underground HWDU. There, the Facility Cask is placed on the HERE 
11 (Figure A2-17). The HERE is used to emplace the RH TRU mixed waste canister into the 
12 borehole. The borehole will be visually inspected for obstructions prior to aligning the HERE and 
13 emplacement of the RH TRU mixed waste canister. The Facility Cask is moved forward to mate 
14 with the shield collar, and the transfer carriage is advanced to mate with the rear Facility Cask 
15 shield valve. The shield valves on the Facility Cask are opened, and the transfer mechanism 
16 advances to push the canister into the borehole. After retracting the transfer mechanism into the 
17 Facility Cask, the forward shield valve is closed, and the transfer mechanism is further retracted 
1s into its housing. The transfer mechanism is moved to the rear, and the shield plug carriage 
19 containing a shield plug is placed on the emplacement machine. The transfer mechanism is 
20 used to push the shield plug into the Facility Cask. The front shield valve is opened, and the 
21 shield plug is pushed into the borehole (Figure A2-18). The transfer mechanism is retracted, the 
22 shield valves close on the Facility Cask, and the Facility Cask is removed from the HERE. 

23 A shield plug is a concrete filled cylindrical steel shell (Figure A2-21) approximately 61 in. long 
24 and 29 in. in diameter, made of concrete shielding material inside a 0.24 in. thick steel shell with 
25 a removable pintle at one end. Each shield plug has integral forklift pockets and weighs 
26 approximately 3,750 lbs. The shield plug is inserted with the pintle end closest to the HERE to 
27 provide the necessary shielding , limiting the borehole radiation dose rate at 30 em to less than 
28 1 0 mrem per hour for a canister surface dose rate of 100 rem/hr . Additional shielding is 
29 provided at the direction of the Radiological Control Technician based on dose rate surveys 
30 following shield plug emplacement. This additional shielding is provided by the manual 
31 emplacement of one or more shield plug supplemental shielding plates and a retainer (Figures 
32 A2-19 and A2-20). 

33 The amount of RH TRU mixed waste disposal in each panel is limited based on thermal and 
34 geomechanical considerations and shall not exceed 1 0 kilowatts per acre as described in Permit 
35 Attachment A2-1. RH TRU mixed waste emplacement boreholes shall be drilled in the ribs of 
36 the panels at a nominal spacing of 8ft (2.4 m) center-to-center, horizontally. 

37 Figures A 1-26 and A 1-27 are flow diagrams of the RH TRU mixed waste handling process for 
38 the RH-TRU 72-B and CNS 10-1608 casks, respectively. 

39 CH TRU Mixed Waste Emplacement 

40 CH TRU mixed waste containers and shielded containers will arrive by tractor-trailer at the 
41 WIPP faciflty in sealed shipping containers, at which time they will undergo security and 
42 radiological checks and shipping documentation reviews. The trailers carrying the shipping 
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1 containers will be stored temporarily at the Parking Area Container Storage Unit (Parking Area 
2 Unit). A forklift will remove the Contact Handled Packages from the transport trailers and a 
3 forklift or Yard Transfer Vehicle will transport them into the Waste Handling Building Container 
4 Storage Unit for unloading of the waste containers. Each TRUPACT-11 may hold up to two 7-
5 packs, two 4-packs, two 3-packs, two SWBs, or one TDOP. Each HalfPACT may hold up to 
6 seven 55-gal (208 L) drums, one SWB, one three-pack of shielded containers or four 85-gal 
7 (322 L) drums. Each TRUPACT -Ill. will hold one SLB2. An overhead bridge crane or Facility 
8 Transfer Vehicle with transfer table will be used to remove the waste containers from the 
9 Contact Handled Packaging and place them on a facility or containment pallet. Each facility 

10 pallet has two recessed pockets to accommodate two sets of ?-packs, two sets of 3-packs, two 
11 sets of 4-packs, two SWBs stacked two-high, two TOOPs, or one SLB2. Each stack of waste 
12 containers will be secured prior to transport underground (see Figure A2-3). A forklift or the 
13 facility transfer vehicle will transport the loaded facility pallet to the conveyance loading room 
14 adjacent to the Waste Shaft. The facility transfer vehicle will be driven onto the waste shaft 
15 conveyance deck, where the loaded facility pallet will be transferred to the waste shaft 
16 conveyance, and the facility transfer vehicle will be backed off. Containers of CH TRU mixed 
17 waste (55-gal (208 L) drums, SWBs, 85-gal (322 L) drums, 1 00-gal (379 L) drums, and TOOPs) 
18 or shielded containers can be handled individually, if needed, using the forklift and lifting 
19 attachments (i.e., drum handlers, parrot beaks). 

20 The waste shaft conveyance will lower the loaded facility pallet to the underground. At the waste 
21 shaft station, the CH TRU underground transporter will back up to the waste shaft conveyance, 
22 and the facility pallet will be transferred from the waste shaft conveyance onto the transporter 
23 (see Figure A2-6). The transporter will then move the facility pallet to the appropriate 
24 Underground HWDU for emplacement. The underground waste transporter is equipped with a 
25 fire suppression system, rupture-resistant diesel fuel tanks, and reinforced fuel lines to minimize 
26 the potential for a fire involving the fuel system. 

27 A forklift in the HWDU near the waste stack will be used to remove the waste containers from 
28 the facility pallets and to place them in the waste stack using a push-pull attachment or, in the 
29 case of an SLB2, the SLB2 will be lifted from the facility pallet and placed directly on the floor of 
30 the emplacement room. The waste will be emplaced room by room in Panels 1 through 8. Each 
31 panel will be closed off when filled. If a waste container is damaged during the Disposal Phase, 
32 it will be immediately overpacked or repaired. CH TRU mixed waste containers will be 
33 continuously vented. The filter vents will allow aspiration, preventing internal pressurization of 
34 the container and minimizing the buildup of flammable gas concentrations. 

35 Once a waste panel is mined and any initial ground control established, flow regulators will be 
36 constructed to assure adequate control over ventilation during waste emplacement activities. 
37 The first room to be filled with waste will be Room 7, which is the one that is farthest from the 
38 main access ways. A ventilation control point will be established for Room 7 just outside the 
39 exhaust side of Room 6. This ventilation control point will consist of a bulkhead with a ventilation 
40 regulator. When RH TRU mixed waste canister emplacement is completed in a room, CH TRU 
41 mixed waste emplacement can begin in that room. Stacking of CH waste will begin at the 
42 ventilation control point and proceed down the access drift, through the room and up the intake 
43 access drift until the entrance of Room 6 is reached. At that point, a brattice cloth and chain link 
44 barricade and, if necessary, bulkheads will be emplaced. This process will be repeated for 
45 Room 6, and so on until Room 1 is filled. At that point, the panel closure system will be 
46 constructed. 
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1 The emplacement of CH TRU mixed waste into the HWDUs will typically be in the order 
2 received and unloaded from the Contact Handled Packaging. There is no speciffcation for the 
3 amount of space to be maintained between the waste containers themselves, or between the 
4 waste containers and the walls. Containers will be stacked in the best manner to provide 
5 stability for the stack (which is up to three containers high) and to make best use of available 
6 space. It is anticipated that the space between the wall and the container could be from 8 to 18 
7 in. (20 to 46 em). This space is a function of disposal room wall irregularities, container type, 
8 and sequence of emplacement. Bags of backfill will occupy some of this space. Space is 
g required over the stacks of containers to assure adequate ventilation for waste handling 

1 o operations. A minimum of 16 in. ( 41 em) was specified in the Final Design Validation Report 
11 (Appendix D1, Chapter 12 of the WIPP RCRA Part B Permit Application (DOE, 1997)) to 
12 maintain airflow. Typically, the space above a stack of containers will be 36 to 48 in. (90 to 122 
13 em). However 18 in. (0.45 m) will contain backfill material consisting of bags of Magnesium 
14 Oxide (MgO). Figure A2-8 shows a typical container configuration, although this figure doe::> not 
15 mix containers on any row. Such mixing, while inefficient, will be allowed to assure timely · 
16 movement of waste into the underground. No aisle space will be maintained for personnel 
17 access to emplaced waste containers. No roof maintenance behind stacks of waste is planned. 

18 The anticipated schedule for the filling of each of the Underground HWDUs known as Panels 1 
19 through 8 is shown in Permit Attachment G, Table G-1. Panel closure in accordance with the 
20 Closure Plan in Permit Attachment G and Permit Attachment G1 is estimated to require an 
21 additional 150 days. 

22 Figure A2-12 is a flow diagram of the CH TRU mixed waste handling process. 

23 A2-3 Waste Characterization 

24 TRU mixed waste characterization is described in Permit Attachment C. 

25 A2-4 Treatment Effectiveness 

26 TRU mixed waste treatment, as defined in 20.4.1.1 01 NMAC (incorporating 40 CFR §260.1 0), 
27 for which a permit is required, will not be performed at the WIPP facility. 

28 A2-5 Maintenance, Monitoring, and Inspection 

29 A2-5a Maintenance 

30 A2-5a(1) Ground-Control Program 

31 The ground-control program at the WIPP facility will ensure that any room in an HWDU in which 
32 waste will be placed will be sufficiently supported to assure compliance with the applicable 
33 portions of the Land Withdrawal Act (LWA), which requires a regular review of roof-support 
34 plans and practices by the Mine Safety and Health Administration (MSHA). Support is installed 
35 to the requirements of 30 CFR §57, Subpart B. 
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A2-5b Monitoring 

2 A2-5b(1) Groundwater Monitoring 

3 Groundwater monitoring for the WIPP Underground HWDUs will be conducted in accordance 
4 with Part 5 and Permit Attachment L of this permit. 

5 A2-5b(2) Geomechanical Monitoring 

6 The geomechanical monitoring program at the WIPP facility is an integral part of the ground-
? control program (See Figure A2-13). HWDUs, drifts, and geomechanical test rooms will be 
8 monitored to provide confirmation of structural integrity. Geomechanical data on the 
9 performance of the repository shafts and excavated areas will be collected as part of the 

10 geotechnical field-monitoring program. The results of the geotechnical investigations will be 
11 reported annually. The report will describe monitoring programs and geomechanical data 
12 collected during the previous year. 

13 A2-5b(2)(a) Description of the Geomechanical Monitoring System 

14 The Geomechanical Monitoring System (GMS) provides in situ data to support the continuous 
15 assessment of the design for underground facilities. Specifically, the GMS provides for: 

16 Early detection of conditions that could affect operational safety 

17 Evaluation of disposal room closure that ensures adequate access 

18 Guidance for design modifications and remedial actions 

19 Data for interpreting the behavior of underground openings, in comparison with 
20 established design criteria 

21 The instrumentation in Table A2-2 is available for use in support of the geomechanical program. 

22 The minimum instrumentation for each of the eight panels will be one borehole extensometer 
23 installed in the roof at the center of each disposal room. The roof extensometers will monitor the 
24 dilation of the immediate salt roof beam and possible bed separations along clay seams. 
25 Additional instrumentation will be installed as conditions warrant. 

26 Remote polling of the geomechanical instrumentation will be performed at least once every 
27 month. This frequency may be increased to accommodate any changes that may develop. 

2s The results from the remotely read instrumentation will be evaluated after each scheduled 
29 polling. Documentation of the results will be provided annually in the Geotechnical Analysis 
30 Report. 

31 Data from remotely read instrumentation will be maintained as part of a geotechnical 
32 instrumentation system. The instrumentation system provides for data maintenance, retrieval, 
33 and presentation. The Permittees will retrieve the data from the instrumentation system and 
34 verify data accuracy by confirming the measurements were taken in accordance with applicable 
35 instructions and equipment calibration is known. Next, the Permittees will review the data after 
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each polling to assess the performance of the instrument and of the excavation. Anomalous 
2 data will be investigated to determine the cause (instrumentation problem, error in recording, 
3 changing rock conditions). The Permittees will calculate various parameters such as the change 
4 between successive readings and deformation rates. This assessment will be reported to the 
5 Permittees' cognizant ground control engineer and operations personnel. The Permittees will 
6 investigate unexpected deformation to determine if remediation is needed. 

7 The stability of an open panel excavation is generally determined by the rock deformation rate. 
8 The excavation may be unstable when there is a continuous increase in the deformation rate 
9 that cannot be controlled by the installed support system. The Permittees will evaluate the 

10 performance of the excavation. These evaluations assess the effectiveness of the roof support 
11 system and estimate the stand-up time of the excavation. If an open panel shows the trend is 
12 toward adverse (unstable) conditions, the results will be reported to determine if it is necessary 
13 to terminate waste disposal activities in the open panel. This report of the trend toward adverse 
14 conditions in an open HWDU will also be provided to the Secretary of the NMED within seven 
15 (7) calendar days of issuance of the report. 

16 A2-5b(2)(b) System Experience 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Much experience in the use of geomechanical instrumentation was gained as the result of 
performance monitoring of Panel 1, which began at the time of completion of the panel 
excavation in 1988. The monitoring system installed at that time involved simple measurements 
and observations (e.g., vertical and horizontal convergence rates, and visual inspections). 
Minimal maintenance of instrumentation is required, and the instrumentation is easily replaced if 
it malfunctions. Conditions throughout Panel 1 are well known. The monitoring program 
continues to provide data to compare the performance of Panel 1 with that established 
elsewhere in the underground. Panel 1 performance is characterized by the following: 

The development of bed separations and lateral shifts at the interfaces of the salt and the 
clays underlying the anhydrites "a" and "b." 

Room closures. A closure due only to the roof movement will be separated from the total 
closure. 

The behavior of the pillars. 

Fracture development in the roof and floor. 

Distribution of load on the support system. 

Roof conditions are assessed from observation boreholes and extensometer measurements. 
Measurements of room closure, rock displacements, and observations of fracture development 
in the immediate roof beam are made and used to evaluate the performance of a panel. A 
description of the Panel 1 monitoring program was presented to the members of the 
Geotechnical Experts Panel (in 1991) who concurred that it was adequate to determine 
deterioration within the rooms and that it will provide early warning of deteriorating conditions. 

The assessment and evaluation of the condition of WIPP excavations is an interactive, 
continuous process using the data from the monitoring programs. Criteria for corrective action 
are continually reevaluated and reassessed based on total performance to date. Actions taken 
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1 are based on these analyses and planned utilization of the excavation. Because WIPP 
2 excavations are in a natural geologic medium, there is inherent variability from point to point. 
3 The principle adopted is to anticipate potential ground control requirements and implement them 
4 in a timely manner rather than to wait until a need arises. 

5 A2-5b(3) Volatile Organic Compound Monitoring 

6 The volatile organic compound monitoring for the WIPP Underground HWDUs will be conducted 
7 in accordance with Part 4 and Permit Attachment N of this permit. 

s A2-5c Inspection 

g The inspection of the WIPP Underground HWDUs will be conducted in accordance with Part 2 
10 and Permit Attachment E of this permit. 

11 References 

12 DOE, 1997. Resource Conservation and Recovery Act Part B Permit Application, Waste 
13 Isolation Pilot Plant (WIPP), Carlsbad, New Mexico, Revision 6.5, 1997. 

14 DOE, 2009. WIPP Hazardous Waste Facility Permit Amended Renewal Application, Carlsbad, 
15 New Mexico, September 2009. 

16 
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Table A2-1 
CH TRU Mixed Waste Handlfng Equipment Capacities 

Capacities for Equipment 

Facility Pallet 

Facility Transfer Vehicle 

Underground transporter 

Underground forklift 

Maximum Gross Weights of Containers 

Seven-pack of 55-gallon drums 

Four-pack of 85-gallon drums 

Three-pack of 1 00-gallon drums 

Ten-drum overpack 

Standard waste box 

Standard large box 2 

Shielded container 

Three-pack of shielded containers 

TRUPACT-11 

HalfPACT 

TRUPACT-111 

Facility pallet 

Maximum Net Empty Weights of Equipment 
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25,000 lbs. 

26,000 lbs. 

28,000 lbs. 

12,000 lbs. 

7,000 lbs. 

4,500 lbs. 

3,000 lbs. 

6,700 lbs. 

4,000 lbs. 

10,500 lbs. 

2,260 lbs. 

7,000 lbs. 

13,1401bs. 

10,500 lbs. 

43,600 lbs. 

4,120 lbs. 
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Table A2-2 
Instrumentation Used in Support of the Geomechanical Monitoring System 

Instrument Type 

Borehole 
Extensometer 

Borehole Television 
Camera 

Convergence Points 
and Tape 
Extensometers 

Convergence Meters 

Inclinometers 

Rock Bolt Load Cells 

Earth Pressure Cells 

Piezometer Pressure 
Transducers 

Strain Gauges 

Features 

The extensometer provides for monitoring the deformation parallel to the borehole axis. Units 
suitable for up to 5 measurements anchors in addition to the reference head. Maximum 
borehole depths shall be 50 feet. 

Closed circuit television may be used for monitoring areas otherwise inaccessible, such as 
boreholes or shafts. 

Mechanically anchored eyebolts to which a portable tape extensometer is attached. 

Includes wire and sonic meters. Mounted on rigid plates anchored to the rock surface. 

Both vertical and horizontal inclinometers are used. Traversing type of system in which a 
probe is moved periodically through casing located in the borehole whose inclination is being 
measured. 

Spool type units suitable for use with rock bolts. Tensile stress is inferred from strain gauges 
mounted on the surface of the spool. 

Installed between concrete keys and rock. Preferred type is a hydraulic pressure plate 
connected to a vibrating wire transmitter. 

Located in shafts and of robust design and construction. Periodic checks on operability 
required. 

Installed within the concrete shaft key. Suitably sealed for the environment. Two types used--
surface mounted and embedded. 
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Parameter 
Measured 

Cumulative 
Deformation 

Video Image 

Cumulative 
Deformation 

Cumulative 
Deformation 

Cumulative 
Deformation 

Load 

Lithostatic 
Pressure 

Fluid Pressure 

Cumulative 
Deformation 

Range 

0-2 inches 

N/A 

2-50 feet 

2-50 feet 

0-30 degrees 

' 

0-300 kips 

0-1ooo psi 

0-500 psi 

0-3000 J.Jin/in 
(embedded) 

0-2500 J.Jinlin 
(surface) 

) 
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Table A2-3 
RH TRU Mixed Waste Handling Equipment Capacities 

41-Ton Forklift 

RH TRU Facility Canister 

55-Gallon Drum 

RH TRU Canister 

Facility Cask 

Capacities for Equipment 

82,000 lbs 

Maximum Gross Weights of RH TRU Containers 

10,000 lbs 

1,000 lbs 

8,000 lbs 

Maximum Net Empty Weights of Equipment 
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Figure A2-1 
Repository Horizon 
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W.A.STE SHAFT CONVEYANCE 
HI:ADFRAMEO OF THE WASTE HANDLING 

SURFACE FAClLJT!ES 

SHAFT PILLAR AREA 21.5() FEET 

UNDERGROUND FACiLITtES 

Figure A2-2 

PANELS 1 THROUGH 10 
HAZARDOUS WASTE DISPOSAL 
UNITS 

WASTE OlSPOSAL 
AREA 

Spatial View of the Miscellaneous Unit and Waste Handling Facility 
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Figure A2-3 
Facility Pallet for Seven-Pack of Drums 
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Figure A2-5 
Typical Backfill Sacks Emplaced on Drum Stacks 
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Figure A2-5a 
Potential MgO Emplacement Configurations 
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Figure A2-6 
Waste Transfer Cage to Transporter 
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1. PUSH RACK 
2. BASE ASSEMBLY 
3. UPPER. RETAlNER 
4-. LINKAGE ASSEMBLY 
5. GRIPPER CYLINDER 
6. GRIPPER BAR 
7. GRIPPER JAW 
8. PUSH CYLINDER 
9. PLATEN 

Figure A2-7 
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Push-Pull Attachment to Forklift to Allow Handling of Waste Containers 
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Typical RH and CH Transuranic Mixed Waste Container Disposal Configuration 
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Figure A2-9 
Underground Ventilation System Airflow 
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Figure A2-11 
Typical Room Barricade 
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Figure A2-11 a 
Typical Bulkhead 
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WIPP Facility Surface and Underground CH Transuranic Mixed Waste Process Flow Diagram (Continued) 
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Figure A2-13 
Layout and Instrumentation -As of 1/96 
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Figure A2-14 
Facility Cask Transfer Car (Side View) 
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Figure A2-15 
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Figure A2-15a 
Typical Emplacement Equipment 
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Figure A2-16 
RH TRU Waste Facility Cask Unloading from Waste Shaft Conveyance 
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TRANSFER MECHANISM 

TRANSFER CARRIAGE 

Facility Cask Installed on the Typical Emplacement Equipment 
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FACILITY CASK AGAINST SHIELD COLLAR, TRANSFER CARRIAGE RETRACTED, 
SHIELD PLUG CARRIAGE ON STAGING PLATFORM, SHIELD PLUG BEING INSTALLED 

Shield Plug Carriage 

Carriage Control Console 

Figure A2-18 
Installing Shield Plug 
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TYPICAL DIMENSION: APPROXIMATELY 29 INCHES DJAMETER X,61 t~lCHES SHlELDING LENGTH 

Camposruon:, c:,.tindrical steel shell filled 'l'l•ith ronarete 
'Weight: Appro>timal>el!f 375ll pounds 

Figure A2-21 
Shield Plug Configuration 
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ATTACHMENT A4 

2 TRAFFIC PATTERN 

3 A4-1 Traffic Information and Traffic Patterns 

4 Access to the WIPP facility is provided by two access roads that connect with U.S. Highway 
5 62/180, 13 mi (21 km) to the north, and NM Highway 128 (Jal Highway), 4 mi (6.4 km) to the 
6 south (Figure A4-1). These access roads were built for the Permittees to transport TRU mixed 
7 waste to the site. Both access roads are owned and maintained by the Department of Energy 
8 (DOE). Signs and pavement markings are located in accordance with the Uniform Traffic 
9 Control Devices Manual. Access-road design designation parameters, such as traffic volume, 

1 o are presented in Table A4-1 . 

11 A4-2 Facility Access and Traffic 

12 Access to the facility for personnel, visitors, and trucks carrying supplies and TRU mixed waste 
13 is provided through a security checkpoint (vehicle trap). After passing through the security 
14 checkpoint, TRU mixed waste transport trucks will normally turn right (south) before reaching 
15 the Support Building and then left (east) to park in the parking area HWMU just east of the air 
16 locks (Figure A4-2). Outgoing trucks depart the same way they arrived, normally out of the west 
17 end of the parking area, north through the fence gate and out through the vehicle trap. An 
18 alternate inbound route is to continue straight ahead from the security checkpoint to the second 
19 road and to turn south to enter the truck parking area. The alternate outbound route is also the 
20 reverse of this route. Salt transport trucks, which remove mined salt from the Salt Handling 
21 Shaft area, will not cross paths with TRU mixed waste transporters; instead, they will proceed 
22 from the Salt Handling Shaft northward to the salt pile. Figure A4-2 shows surface traffic flow at 
23 the WIPP facility. 

24 The site speed limit for motor vehicles is 10 mph (16 kph) and 5 mph (8 kph) for rail movements. 
25 Speed limits are clearly posted at the entrance to the site and enforced by security officers. 
26 There are no traffic signals. Stop signs are located at the major intersections of roadways with 
27 the main east-west road. Safety requirements are communicated to all site personnel via 
28 General Employee Training within 30 days of their employment. Employee access to on-site 
29 facilities requires an annual refresher course to reinforce the safety requirements. Security 
30 officers monitor vehicular traffic for compliance with site restrictions, and provide instructions to 
31 off-site delivery shipments. Vehicular traffic other than the waste transporters use the same 
32 roads, but there will b<:: no interference because there are two lanes available on the primary 
33 and alternate routes for waste shipments. Pedestrian traffic is limited to the sidewalks and 
34 prominently marked crosswalks. Site traffic is composed mostly of pickup trucks and electric 
35 carts with a frequency of perhaps 10 per hou'r at peak periods. Emergency vehicles are 
36 exercised periodically for maintenance and personnel training, with an average frequency of one 
37 each per day. They are used for their intended purpose on an as-required basis. 

38 The..iraffic circulation system is designed in accordance with American Association of State 
39 HighWay and Transportation Officials (AASHTO) Site Planning Guides for lane widths, lateral 
40 clearance to fixed objects, minimum pavement edge radii, and other geometric features. Objects 
41 in or near the roadway are prominently marked. 
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1 On-site roads, sidewalks, and paved areas are used for the distribution and storage of vehicles 
2 and personnel and are designed to handle all traffic generated by employees, visitors, TRU 
3 mixed waste shipments, and movements of operational and maintenance vehicles. The facility 
4 entrance and TRU mixed waste haul roads are designed for AASHTO H20-S16 wheel loading. 
5 Service roads are designed for AASHTO H1 0 wheel loading. Access and on-site paved roads 
6 are designed to bear the anticipated maximum load of115,000 lbs (52, 163.1 kg), the maximum 
7 allowable weight of a truck/trailer carrying loaded Contact-Handled or Remote-Handled 
8 Packages. The facility is designed to handle approximately eight truck trailers per day, each 
9 carrying one or more Contact-Handled or Remote-Handled Packages. This is equivalent to 

10 3,640 TRU mixed waste-carrying vehicles per year. 

11 The calculations to support the anticipated maximum load of 115,000 lbs. are shown below: 

12 Soil Resistance R (psi) - is taken directly from the WI PP Soil Report and Bechtel calculation 
13 because there is no change. 

14 A. Pavement Thickness 

15 The traffic frequency increase from 10 shipments per day to 10.15 shipments per day has only 
16 minimal impact on the Total Expanded Average Load (EAL) and the traffic index (TI) as shown 
17 below, both important parameters in pavement design. 

18 Total EAL (TEAL): 
19 13,780 - constant for 5 or more axles over 20 years, taken from Table 7 -651.2A - Highway 
20 Design Manual (HOM). 
21 TEAL = 13,780 x 25yr./20yr. = 17,225 
22 Using 1 0.15 shipments per day - 17,225 x 10.15 = 17 4,834 

23 Conversion of EAL to Traffic Index (TJ). 
24 For TEAL of 174,834- Tl = 7.5- (from HOM, Table 7-651.2B) 

25 Asphalt Concrete Thickness TAC: 
26 GE = 0.0032 X Tl X (1 00 -R) .... R = 80 
27 GE- Gravel Equivalent (Ft). 
28 GE = 0.0032 x 7.5 x 20 = 0.48' ... GfAC = 2.01~ TAC = 0.48/2.01 = 0.24' ~use 2W' AC 
2~ Surface Course. 
30 (Actually used: 3") 
31 Gf- Gravel Equivalent Factor (constant from Table 7-651.2C from HOM). 

32 B. Bituminous Treated Base 

33 GE = 0.0032 x Tl x (1 00 -R) .... R = 55- caliche subbase=> GE = 1.08' GEBTB = 1.08- 2.01 ;;( 
34 0.21 = 0.66' 
35 TBTB = GEBTB/GfBTB = 0.66/1.2 = 0.55' =>Use 4" BTB 
36 GfBTB- taken from table 7-651.2C 

37 C. Caliche Subbase - TCSB 

38 GE = 0.0032 x TJ x (1 00 -R) ..... R =50- prepared subgrade 
39 GE = 1.2 
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3 Based on the results of the above calculation, the site paved roads designated for waste 
4 transportation are safe to be used by the heavier truckloads carrying shipping casks used in RH 
5 TRU mixed waste transportation to the WIPP. 

5 A4-3 Waste Handling Building Traffic 

7 CH TRU mixed waste will arrive by tractor-trailer at the WIPP facility in sealed Contact Handled 
s Packages. Upon receipt, security checks, radiological surveys, and shipping documentation 
9 reviews will be performed. A forklift or Yard Transfer Vehicle will remove the Contact Handled 

10 Packages and transport them a short distance through an air lock that is designed to maintain 
11 differential pressure in the WHB. The forklift or Yard Transfer Vehicle will place the shipping 
12 containers at one of the two TRUPACT-11 unloading docks (TRUDOCK) inside the WHB or, in 
13 the case of the TRUPACT-111, at the payload transfer station in Room 108. 

14 The TRUPACT-11 may hold up to two 55-gallon drum seven-packs, two 85-gallon drum four-
15 packs, two 1 00-gallon drum three-packs, two standard waste boxes (SWB), or one ten-drum 
16 overpack (TDOP). A HalfPACT may hold seven 55-gallon drums, one SWB, one shielded 
17 container 3-pack, or four 85-gallon drums. The TRUPACT-111 holds a single SLB2. A six-ton 
18 overhead bridge crane or Facility Transfer Vehicle with a transfer table will be used to remove 
19 the contents of the Contact Handled Package. Waste containers will be surveyed for radioactive 
20 contamination and decontaminated or returned to the Contact Handled Package as necessary. 

21 Each facility pallet will accommodate four 55-gallon drum seven-packs, four SWBs, four 85-
22 gallon drum four-packs, four 1 00-gallon drum three-packs, two shielded container 3-packs, two 
23 TOOPs, or an SLB2. Waste containers will be secured to the facility pallet prior to transfer. A 
24 forklift or facility transfer vehicle will transport the loaded facility pallet the air lock at the Waste 
25 Shaft (Figures A4-3, A4-3a, and A4-3b). The facility transfer vehicle will be driven onto the 
26 waste shaft conveyance deck, where the loaded facility pallet will be transferred to the waste 
27 shaft conveyance and downloaded for emplacement. 

2s RH TRU mixed waste will arrive at the WIPP facility in a payload container contained in a 
29 shielded cask loaded on a tractor-trailer. Upon arrival, radiological surveys, security checks, and 
30 shipping documentation reviews will be performed, and the trailer carrying the cask will be 
31 moved into the Parking Area or directly into the RH Bay of the Waste Handling Building Unit. 

32 The cask is unloaded from the trailer in the RH Bay and is placed on the Cask Transfer Car. 
33 The Cask Transfer Car is used to move the cask to the Cask Unloading Room. At this point, a 
34 crane moves the waste to the Hot Cell or the Transfer Cell. Some RH TRU mixed waste may be 
35 moved to the Hot Cell for overpacking before being moved to the Transfer Cell. Once in the 
36 Transfer Cell, the Transfer Cell Shuttle Car moves the waste beneath the facility cask. A crane 
37 is used to move the waste from the Transfer Cell Shuttle Car into the facility cask. The Facility 
38 Cask Transfer Car then moves the facility cask to the underground. A more detailed description 
39 of waste handling in the WHB is included in Attachment M1. Figures A4-5, A4-6 and A4-7 show 
40 RH TRU mixed waste transport routes. 
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A4-4 Underground Traffic 

2 The Permittees shall designate the traffic routes of TRU mixed waste handling equipment and 
3 construction equipment and record this designation on a map that is posted in a location where 
4 it can be examined by personnel entering the underground. The map will be updated whenever 
s the routes are changed. Maps will be available in facility files until facility closure. The ventilation 
6 and traffic flow path in the TRU mixed waste handling areas underground are restricted and 
7 separate from those used for mining and haulage (construction) equipment, except that during 
s waste transport in W-30, ventilation need not be separated north of S-1600 (Figures A4-4 and 
9 A4-4a). In general, the Permittees restrict waste traffic to the intake ventilation drift to maximize 

10 isolation of this activity from personnel. The exhaust drift in the waste disposal area will normally 
11 not be used for personnel access. Non-waste and non-construction traffic is generally 
12 comprised of escorted visitors only and is minimized during each of the respective operations. 

13 Adequate clearances that exceed the mining regulations of 30 CFR §57 exist underground for 
14 safe passage of vehicles and pedestrians. Pedestrians/personnel are required to yield to 
15 vehicles in the WIPP underground facility. This condition is reinforced through the WIPP 
16 equipment operating procedures, the WIPP Safety Manual, the WIPP safety briefing required for 
17 all underground visitors, the General Employee Training annual refresher course, and the 
18 Underground annual refresher course that are mandated by 30 CFR §57, the New Mexico Mine 
19 Code, and DOE Order 5480.20A. 

20 In addition, other physical means are utilized to safeguard pedestrians/personnel when 
21 underground such as: 

22 All equipment operators are required to sound the vehicle horn when approaching 
23 intersections. 

24 All airlock and bulkhead vehicle doors are equipped with warning bells or strobe lights to 
25 alert personnel when door opening is imminent. 

26 Hemispherical mirrors are used at blind intersections so that persons can see around 
27 corners. 

28 All heavy equipment is required to have operational back-up alarms. 

29 Heavily used intersections are well lighted. 

30 Typically, the traffic routes during waste disposal in all Panels will use the same main access 
31 drifts. 

32 All traffic safety is regulated and enforced by the Federal and State mine codes of regulations 
33 (30 CFR §57 and New Mexico State Mine Code). The agencies that administer these codes 
34 make regular inspection tours of the WIPP underground facilities for the purpose of 
35 enforcement. 

36 All underground equipment is designed for off-road use since all driving surfaces are excavated 
37 in salt. No loads on the underground roadways will exceed the bearing strength of in situ halite. 

38 
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Waste Isolation Pilot Plant Site Design Designation Traffic Parameters a 

North Access Road South Access Road 
(No. of Vehicles, (No. of Vehicles, 

.unless otherwise unless otherwise 
Traffic Parameter stated) stated) 

Average Daily Traffic (ADT)b 800 800 

Design Hourly Volume (DHV)c 144 144 

Hourly Volume 250 250 
(Max. at Shift Change) 

Distribution (D)d 67% 67% 

Trucks (T)e 2% 2% 

Design Speed h ,i 70 mph (113 kph) 60 mph (97 kph) 

Control of Access t None None 

For WIPP personnel and TRU mixed waste shipments only. 

ADT -Estimated number of vehicles traveling in both directions per day. 

DHV-A two-way traffic count with directional distribution. 

D-The percentage of DHV in the predominant direction of traveL 

T-The percentage of ADT comprised of trucks (excluding light delivery trucks). 

Control of Access-The extent of roadside interference or restriction of movement. 

NA-Not applicable: 

mph-miles per hour. 

kph-kilometers per hour. 
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Figure A4-1 
General Location of the WIPP Facility 
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Figure A4-3 
Waste Transport Routes in Waste Handling Building - Container Storage Unit 
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Figure A4-3a 
Typical Transport Route for TRUPACT-111 and Standard Large Box 2 
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Figure A4-3b 
Typical Transport Route for TRUPACT-111 and Standard Large Box 2 in Room 108 
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Figure A4-4 
Typical Underground Transport Route Using E-140 
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Figure A4-4a 
Typical Underground-Transport Route Using W-30 
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Figure A4-5 
RH Bay Waste Transport Routes 
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RH Bay Cask Loading Room Waste Transport Route 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 

October 1, 2012 

OMB#2050-0024· Excires t2131/2014 

SEND 

® COIJiPl..E.n::C 
'FORM TO: United States Environmental Protection Agency I The Appropriate RCRA SUBTITLE C SITE IDENTIFICATION FORM 
Stat& or Reqional 
.Office_ 

1. Reason. for .Ren on for .Submittal: 
Submittal 0 To provide an l ri~al Notification (first time submitfing site •dentificatlon information Ito obtain an EPA 10 number 

forthis location) 

MARK .<\l.L 1!1 T <J provide a Sub~:equent Noiiticaticn (to update srt;.. identification information for thi~ location) 

I 
80X(E.S) THAT 0 As a component of a Firni RCR.A H..z:aroous Wast;; Part A Perrrit Application 

APPLY 
I El As a component of" Revisad :RGRA Hreardous Waste Pert A Permit Application (Amendment#?? ) 

I 0 As e component of ·!he HB.Z9rdous waste Report (II markEd, see sub-bullet b-elow) 

I 0 Site WEiS a TSD faci li ty and/or qenerator of ,;:1 ,000 k:Q of hazardous waste, ~1 ~,. of a eLite hazardous westr; or 

I >1 00 kq of acutE hazardous waste .spill cleanup in one or· rnore months of the report year (or state equivalent 
I LOG raoulations) 

12. SUe EPA.-10 
EPAIDNum~r I Nl rvrl 4 118 I 91 Gil 1 I 3 1 9!JCl 18 I 81 Nl.lmber 

3. Site Name N:ame: Waste ls~ation Pilot P\anl 

l·l. Site Location street Address: 30 miles east of Carlsbad on Jal Higl1way 

I Information 
City, Town, or Vihge: Carlsbad County: Eclcly 

I SLate: NM I Countrv:·USA z ro Corle: 88221 

Is. Site Land Type 0PrM~te 0 County O oistrict 0 Fooera/ 0 Tribal 0 Municir:;al O state O othar 

B. NA.ICS Code(s) A. I 5 I B I 2 I 2 1 1 I I c. I I I I I I I 
for the Site 
(at least 5-digit 

B. I I I I I I I .D. I I I I I I I codes) 

7. Slte Mailin.g Street. or f> .0. Box: P.O. Box 3090 
Address 

City, Town. orVilage: Carlsbad 

state: NM I country: U S,d. Zip Code: 88221 

B. Site Cont31't First Name~Jose IMI: R. Last Franco 
F'erson Title: Manager, Carlsbad Field Offi ce (CBFO} 

street or p .0. Bc>x: P.O. Box .3090 

·Cil:v. Town orVilla.Qe: Car.lsbad 

$tate: NM ] Cou ntry: .USA Zip Code: 88221 

Email: jooe.franco@wi pp.ws. 

Phone: (575) 23<1-7300 ]eeL: Fale (575} 234-7027 

9. Legi:il owner A Name t>t Site:s Le,gal ownee U.S. Department of Energy Da.te S<J came [)5}1811981 ' 
Owner: 

and Operator 
!owner Type: 0 Private 0 G.luniy 0 District [{] Fedarcl 0 Tnbaf 0Munioipal 0 State 0 Other of the Site 

stroetorP.O. Box: P.O. Box 3090 

Clty, Town, orVillage: Cari.'Sbad Phone: .(575} 234-7300 

state:NM lcl'l.!ntrv: USA Zip Code: 88221 

B. Name of Site's Operaior. U.S. Department of Energy Dat'i! Became 05/181 1981 
Operator: 

Operato.- D Privata 0 County 0 District 0 .Fedsral Ornbal . QMunicipal O smtE O other Ty pe: 

EPA Form 8700-12, 8700- tS AlB, 870.0-23 (Re'<ised 1212011) Page l of~ 

PERMIT A TI ACHMENT B 
Page B-1 of 52 

I 
I 

I 

I 
I 

I 
I 
I 
I 

I 



2 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 
October 1, 2012 

EPA ID Number I N [ M I 411 8 I 91 0 II 1 I 3 I 911 0 I 8 I 8 I 

~0 . Type of Regulated Waste Activity {at your .site) 

OMS# 2050~0024; EXpires 12/3112014 

Mark ~ves~ or "No" for all current activities (as of the -date submitting the form); complete any additional boxes as instructed. 

A Hazardous Wasta Activltles.; Complete. all parts 1-10. 

1. ~nerator of Hazardous Waste 
If "Yun, mark only one otthe following -a, b, or c. 

[Z]a. LOO: 

Db. SOG: 

D e. CESOG: 

Generates. in any calendar month, 1,000 kg/mo 
(2,200 lbsJmo.)or more of hazardous wame; or 
Generates, in any calendar month, or 
accumulates: at any time, more than 1 kglmo (2.2 
lbsJmo) of acute hazardous-waste: or 
Generates, in any calendar month, or 
ac.::umulates at ;ony time, mor<> than 100 !19/mo 
(220 lbsJmo) of acute hazardous spill cleanup 
material 

100 lc 1.000-lq;;lmo (220 - 2,200 lbs./mo) of non. 
acute hazardous waste. 

Less than 100 kglmo (220 lbs./mo) of non-acute 
ha:::ilrdous Wilite. 

lf uYes• above, indicate otheqJenerator activities -in 2-4. 

Y0N[ZJ 
v!ZJN0 

2. Short-Term Generator (g(Onerate from >1 short-term or one-time 
event and not from. on-going processes). If "Yes', provide an 
explanation in the Comments· secilon. 

3. United States Importer of Hazardous Waste 

4. Mixed Waste (hazardous and radioactiva) Generator 

B. Universal Waste Activitios; Complete all parts 1-2. 

YO N[Z] 1. Lar9e Quantity Handler of Univ11rsal Wute (you 
accumulate 5,000 kg or more) [refer to your State 
regulations to determine what Is regulat&d]. lndlcate 
types of univei'Sal waste managed at your site. If "Yes" .• 
mark all that apply. 

a. Batteries 

b.. Pesticides 

c. Mercury containing equipment 

d. Lamps 

e.. Other (specify)-----

L Other (specify)-~--

g... Other (specify)-----

D 
D 
D 
D 
D 
D 
D 

Y0N0 2. Destination Facility for Universal Waste 
Note: A hazardous waste permft may be .required for this 
ac-Jvicy. 

EPA .Form 8700-12, 8700-13 AlB, 8700·23 (Revised 1212011) 

YON[{] ll. T~<~nsporter ofHaz.ardous Waste 
lf"Yas», mark all that apply. 

D a. Trarnsporier 

0 b. Transfer Facil!(¥ (at your .site) 

Tmater. Storer, or Disposer of 
Hazardous Wasta Note: A h<J:~:ardous 
waste Part B permit .is. required for these 
activfties. 

Y[J N[{] 7. Rec:ycler of Hazardous Waste 

YO N[2J s. Exempt Boiler andJ.or Industria.! Fumaee 
If "Yes", mark all that app.ly. 0 a.. Small Quantity On-s~e Bumer 

Exemption 

vON[Z] 
v[ZJNQ 

D b. Smelting, Mening, and Refining 
Furnace Exemption 

II. Urulerg.round lnj!!c;;tion Control 

10. Receives Hazardous Waste from otf
site 

C. Used Oil Aotivities; Complete all parts 1-4, 

YO N[Z] 1. Used Oil Transporter 
· Jr "Yes", mar11 all tl'lllt apply, 

0 a. Transporter 

0 b. Transfer Facility (at your site) 

YO N[Z] 2. Used Oil Processor and/or Re-refinar 
· If "Yes", mark. illl that apply. 

0 il. Processor 

0 b. Re-refiner 

YO N[2J 3. Off-Specmcation Used 0 11 Burner 

YO N[Z] 4 .• Used Oil FYel Mllrkemr 
If "Yes", mark all that apply. 

Q .b. 

Marketer Who Directs Shipment of Off
Specific';ltion Used 011 to Off
Spll(:i(l~lon U$1td 011 aurner 
Madreter Who First Claims the Used 
Oil Meets'Jhe Specifications 

Page 2of .1_ 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 

October 1 , 2012 

EPA lD Number · I N I M I 411 8 I 9 I 0 II 1 I 3 I 9 II 0 I 8 I 8 I OMB#· 2050 '0024· Expires 12131/2014 -
~ 

b. Eli9ible Academic Entiti&S with Laboratories-Notification for opting into or withdrawing from managing laboratory hazardous 
wastlls pursuant to 40 CFR Part 262 Subpart K 

(+ You .can ONLY Opt into SubpartK it. . you are atleastoneofthe fbllowing: a ·coltege·or univ.e{llity; a teaching hospital that is owned by or has a fonnal affiliafion 
agreement with a college or university; or a non..proiit research insUtute that is owned by or has a formal affiliation agreement with 
a coftege or university; AND . you have checked with your $tate to determine It 40 CFR Part 262 Svbpa.rt K is effective in your state 

Y[Jr0 1. Opting into or currently oper3ting under 40 CFR Part.262 Subpart K for the management of hazardous wastes in laboratories 
See the Item-by-item Instructions for definitions ot typ.es of ·eligible academic entitles. Mark all that apply: 

Oa. College or University 

Qb. Teaching Hospital that is owned by or has a formal written affiliation agreement with a college or university 

De. Non-profit Institute that. is .owned by or has a fbnnal written affiliation agreement wnh a.college or university 

YOND 2. Withdrawing from 40 CFR Part 262 Subpart K f.or the management of hazardous wastes in labor3lories 

11. Description of Hazardous Waste 

~- Waste Codas for Fad&rally Regulated Ha.rardous Wastes. P.lease list the waste ·COdes of the Federal hazardous wastes handled at 
your site. IJsl them in the order they are presented in the regulations (e .. ~:J •. 0001, 0003, FOD7, U112). Use an add~ional page if more 
spaces are needed. 

0004 0019 0033 F001 P03o U043 U108 

0005 0021 0034 F002 P098 U044 U122 

0006 0022 0035 ' F003 P099 U052 U133 

0007 0026 0036 F004 P106 U070 Ui 34 

0008 00.27 0037 F005 Pt 20 U072 U151 

0009 0028 0038 F006 U002 U078 U154 

0010 0029 0039 F007 U003 U079 U159 

0011 0030 0040 F009 U019 U103 U196 

D018 0032 0043 P015 U037 U105 More Codes Attch. 

B. Waste Codes for State-Regulated (i.e., non-Federal) Hazardous Wastes. Please. list the waste codes of the State-Regulated 
hazardous wastes handled at your sile. List them in the order they are presented in the regulations. Use an additional page if more 
spaces affl n~ded. 

EPA Form 8700-12, 8700-13 NB. 8700-23 (Revised 12.12011) Page3ofL 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
October 1, z012 

EPA ID Number NM4890139088 

Additional Hazardous Waste Numbers from Section 10 

U209 I 
U210 
U220 
U226 
U228 

U239 

EPA Form 8700-12, 8700-13 NB. 8700-23 (Revised 1212011) 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 

October 1 , 2012 

EPA 10 Number I N I M I 411 8 I 9 I 0 II 1 I 3 I 9 II 0 I 8 I 8 I OMB# 2050-0024· Expires 12/3112014 

~2, Notification of Hazardous S.condarv Material IHSM\ Aciivltv 

v0N0 Are you notifying under 40 CFR Z60A2 that you will begin managing, ~re managing, .or will stop managing h~ardous 
se<;;Qndllry rTm.ierial under40 CFR 261.2(a)(2)(ii), 40 CFR .261 .4(a)(23), (24), or (25)7 

If "Yes", you must fill out the Addendum to the Site ldentif~eation Form: Notification for Managing Hazardous Secondary 
Material. 

3. Commellts 

' 

14. Certif ication. I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in 
accordance with a system designed to assure th<!t qualified personnel pi'Qpii!riY gather and <i!Valuatli! the infQrm?tion $ubmi\\ed. Sased 
on my inquiry of the person or persons who manage the system, or those persons directly responsible for gathering the infonnatlon, the 
information submitted is. to the best of my knowledge and belief, true, accurate, and complete. I am aware that there are significant 
penalties forsubmittil19 false intorrn~ion . inGiudi119 the possibility offrnes and irnprisonment. for knowing vioi<Jtlons, For the RCRA 
Hazardous Waste Part A Permit Application, all owner(s) end .operator(;; ) must sign (see 40 CFR 270.10(b) and 270.11 ). 

Signatu~ of legal owner, operator, or an N11rne and Otfic;ial Tit le (1:YP~> or print) .Data Signed 
authorized ,..prenrrtative 

Original Signature on File Jose R. Franco, Manager-CBFO 

Original Signatwte on File Farok. Sharif, Project Manager-NWP 

EPA Form 8700-12, 8700-13 NB, 8700-23 (Revised 1212011) 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
October 1, 2012 

EPA ID Number IN I M ! 4fl 81 9j OIJ 1 I 3J 9!1 0 I 8 I 8 ] OMB#: 2050-0024; E:q>ir1:S 12/3 l/20l4 

United States Environmental Protection Agency 

HARDOUS WASTE PERMJT INFORMATION FORM 

1. Facility P11nnit First Name: Jose I MI:'R. I Last Name: Franco Contact 

Contact Title: Manaqer, Carlsbad Field Office· 

Phone: (575) 234-7300 I Ext.: I Email: jose.franco@.wiop .ws 

2. Facility Permit 
Str8et or P.O. eox: P.O. Box3000 Contact Mailing 

Address 
City, Town, or Village: Carlsbad . 

State: NM 

Countrv: USA Zlp Code: 88221 

3. Operator Mailing Street or P.O. Box: P.O. Box3090 
Address and 
Telephone Number Cltv. Town, or VIUa<!e: Carlsbad 

State: NM Phone: (575) 234-7300 

CQuntrv; USA Zip Codl!: 88221 

4- Facility Exi!!tence 
Date FacUlty Exlstance Date {mm/dd/yyyyj: 05118!1 981 

5. Other t:nvironmental Permit!! 
A. Facility Type 

B. Pennit Number C. Description (Enter code) 

See Permil..Aitachment B, Appendix 8 1 

' I 

I 

I 
I 

-

I 

e. Nature of Business: The Waste Isolation Pilot Plant (WIPP) is a U.S, Department of Energy facility which entails receiving, 
unloading, and transferring radioactive-mixe.d waste from the surface ollhe site to the underground 
hazardous waste management units. Waste will be emplaced in an underground geologic repository 
horizon lo~!ed tn a deep-bedded salt form<~tion- approximately 2.150 feet beneath the surface. 

Page 1 of 6 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 

October 1, 2012 

EPA I.D Number l N I Ml 411 8 I 91 Oil 1 I 3 j 9!10 J 8 I Bl 0.i.¥!Bi:: 2050-0024: Expires !:2.'31:'2014 

7. Process Codes and Design Capacities - Enter information in .the SeCtion on :form Page 3 

A. PROCESS CODE - Elrte~thc · GOde from "!he·ll:>t.of !'~'<>CeSS codes below "!hat beat describes eaGII .process to be used atillcfa.cilily. If mere line.; 
ar-e n.eed.ed,.ai!ach a uparat.. sheet of papes- will> the ~ddllional illformallon. For"tlt~WJ"" ·.proc~*i$.ft.e., D99,"S99, T04.and:X99), <lnc:r!be· the 
process (lncludln!l.lk design capacity) Ia .the "!"'"" provided In lll!m !. · 

B. ~OCESS· OE'SIGN.CAPACri'Y - ·For em:h CDde.1mt6ed in Item 7.A; enter the cspaclty Df"!he process.. 

1. ~--.l!ntrih•·amount. in .o c:ua w:btu11 deslgtt c:tp:u:lty i• not 3ppllcab4"i"och"" In 2 cl""uralpost-c:lo•unt or anfex<:~~mmrt 3CI.Ionj 
enw·the .10tll.l.,ount otwute-for :tn.t ~-

2. UNIT OF' MEASURE. --· F<!fe"acl! .m~ount .. ~ ln l!e'lll 7.8(1), enter the. code ln Item 7.B(2l·ftolnthe ll.st4f unit of mea•um -c:odes b<!Jow that 
descdb••the unlt .. otm .. s.ure u•ed. Sl!lac:t 01'11)' from.·the unlbl nf m•asu"' In thho.llat. 

C. PROCESS TOT,Al NUMBER OF UNITS- Ent.r ·the total numbor of unlbl for uch awrespondin.g ,proce..,. cod•. 

D79 

080 

081 

082 
083 

Undergroom!.ltljeciion 
wan Disposal 

\.and !ill 

l..andT""'tm.mt 

OcsnorOillp<lsal 
5u11:1ca"lmi'J<)tlndment 
011\llQII;)l 

Appropriat.. \)nit of u_..... ·hor 
Proc.us Desigp C:spac!ly 

Gallons: Utets: Gallons. pg, Day; or 
Ul<>m f'>lr Day 

Acro·feet · Hectares,..,..ter; ~s: 
Cubic ·Meter:;: Hecuires: CUbic 
Yard• 
Acros .orH.,...,_ 

Ganons f>er Cay or Ulers.?..- Day 

Tr.ea1mant.{Cantlnuedl 

T82 Wme Kiln 

T82 Atf~te J<lln 

T84 Phosphate Kiln 

Gallons; Ulers: CID<: M&lRtS: or TaS 
C~eicY:~rds 

Appropriate Unlt.c:>fMeaomm fi;>r 
Process o61gn CaPQdiY 

(fo< Tl! 1 - T94l 
Gallons P.,r·Oay: li1ers P.r Day; Pounds 
Par Hour. Short Ti:ms Per Hac.u:; 
KIJngrmn .. <~.Per'Hour; Metr:c Tons .Per 
Dny: Meiric Tons Per~ S'!on Tons 
PI)!" Day; BTU l>"or Hour; Ulnrs Pll' Hour. 
Kllogmms Per Hour: or Mil!l<lf> BTU P.lr 
Hour 

099 Otnar CisoOII:II Any Untt·uJ t.llaas~Jrn Us\W Billow T86 
~--------~~~~--~s~~-~-.-9 . • ~~~~~~~--~--~~ ra1 

Blallt Futn:IC& 

S02 

S03 
so~ 

sos 

so a 

599 

T01 

T02 

TO:l 

TO<!. 

T80 

Waste.f'1Je 
Sur:f.!ce Impoundment 

Drip Pad 

contairvnent Stiilding 
Storage 

Otlw stnrage 

Gallon~; Liter.!; C.mi<: t.iolt.-: ar TSB 
Cubic Yards 
Gallons; uter,~; CUbic: Mat&rs; or 
Cubic "Yards 

Cubic Y-ams or Cubic Meiers 
Gallons: Utars.: abc M!!'..,rs; a 
Cubic Yards 
Gallons: t.mrs.; CUbie Meiers; 
Hectares; orQJbic v:ams· 
Cubic ,Y-grd• <>rCuhie Maiers 

T89 

T9.0 

T91 

i92 

raa 
Tll4 

Trntme.nt 

Silrl'a<;a·lmpoondment 

Soller 

Gallon• Per Day; Litfl!'li f'sr Day 

Short Tons .p,-Haur. Metric Tons 
Per Hour; Gallons Per Haur. btsrs. 
Per Hour. BTUs ~Hour: Pounds 
Per. Hour: Sl><lrt Tons Per Day. 
Kil!>!lratns Per Allot; .Gallaris. Por 
Day: ·Ml:>1Jic Ton$ f'srHour:or 
Mlttion S1tJ Per Hocr 

Gallons 1"1\rOl:ly; Lilfl<ll Per Day: 
Pounds Par:Hou: Short Tll<IS Par 
Hour: I<IIO!;It.'Jill!l ?.if. Hour: Mil~ 
Tons -Pri< Day; SI>Cri TOil$ Pet Day; 
EJTUs PerHaur;~.PerOll)'; 

Uters Pnr Hour: '0<" Mi!Uon inU Pill' 
Hour 

G;>llons: ·IJlem:·Gaflons Pet" Hour: 
Liter.s Per H<><r. BTUs Per Ho~c. or 
Mlllion BTU Per Hour 

X01 

X02 

XO:l 

X99 

Smelling. l.teltihg. orRB!inrng Fumac:e 

Trtanu • .m Oi<l>id<t Ch!on<l~ Ol<idation Rsa<:lar 

M"lhan" Ri!larm.ng. Fumacs 

Pulping UqlJOI" R&c:>""'V Furnace 

C!ll"11busliorl DB'.Iic:e Used in lhe Recovery of Sulfur 'taloos from Sp.ent 
SlJIIuricAcid 

H!IIOS"" AdiH"um"""" 

O!har l~lll ~ UGted in 40 CFR 2110.10 

COnla<rmBl"ll S!Adr.g 
Tt1WtmQAI 

Cubic YardS; Cllbfe ~ Short Ton~ 
F'ilr Hilur. Gallom• p.,. Hiltr; Liters f>'31" 
Ho~r. eru f>(;l" Hwr. !>ot.nd~ ,p,.. Hour: 
Short T oos f>er Day; J<Jcg:ams f'er 
Hou~ lti1&irle Tons.F'!!I' Qay: Gallllns·.Pv 
Day: Ula111 Par Oay; Malric ToosJ>er 
Hour; or MRiion BTU Per Hour 

llllscellaneous· Subpart X] 

Open B~'Opoo 
Detona1!o!l 

My. tlnit of Measure Uste<iBelow 

Short T oru: !><or Hour. M""'" Tons ,..,, 
Hour; .Short TonshrOay; Mettle Tons 
Par Day; Pounds POt Hnur; '!Oiogrnms 
F>er Hour. (;l;lllm• .Per Hour: Wtem Ptlr 
Hour: or G.ailDns f'er DB'( 

Gallons Per Day. Lil&rs P« Day. Po\JI"lds 
Par Hour. Shorl T!ltlll P!Jr. Htlllr: 
KlJogt:~ms f'er }lew: liileltle T.Ot>S f>er 
p,.·y: M~irit Tn~ Pf;l' H<!<..'t: Sh(lrt Ton$ 
Per Day: BTU f'er Hour. orMil6on BTU 
Per Hour 

Cubic Yards: Cubic Meters: Aae~'llet 
HActr.ll'tHna:tar:: Ganon..~ ortit-ers 

My Unit-of"Measure t.is1sd Below 

Unit of ·Meuu"' U~il of Meuure Cod .. Unit of ..,astt"' U.nit ofMea"""' Code. Unit of "'eHUU u,.itof" """"'"""' Coo.e 
Gallons-~·---~--~-p--...:..--~· · G: 
Gallone~. Por He>ur.~·-·~··-·-·-- .. ,e. 
Gallol!$ Per Oay -···-----··-···; ..... u 
Ut&rs ···-·-··--·-··--·--·-·-·· .. ··-····!. 
~lions Per Holll" -----····--·-· ···K 
Ub.rs p,. Oav-----··-·-··-·---Y 

Short Tons Per !lour· "'··•··-······--•··•-···D 
Sb:ortTons Per Dav - .. ~·"-"''"" __ , .... ff 
llletr,l¢ Tom' Pv Hollt . .. - .. - •••.••••• --•• W 
MeDic: Tons p.,. Day ............ "··········-··S 
·Pourub; f>or Hour;.-... m ............ ., •• _ ••••• J 
Kllognims· P..r·'Hour -···-·· .. ··--··-----X. 
Million 8.'111 P.r Hour .............................. )( 
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Cubic Yards·.·····- ····-···--·-·----- Y 
Cl!b~li'lotons ........... -~ ...... - ... --·-· C. 
Ac"'"····-····················;-······-···-····-8 
A~t~t-f&et.-············-············-·---A 
H~r;ta~~~:. ................ ~-·······~· .. ----Q 
H:ectllnHI'Iet~>r-.--·-·---····· .. - __F 
BTU· Per Hour ............................ . ........... .! 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
October 1, 2012 

EPA lDo Num~r 

(2) ll111tol 
Measur-e 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 

October 1, 2012 

EPA ID Number I N I Ml 4 II a I 9 I o II 1 I 3 I 9 II o I a I a I OMB"· 2050-0024' Expires P 13lnOl4 ·ff, .. -· ·-
9. Description of'Hazard~us· Wastes - Entar lhfo.rmation in ·tha Sections on Form Paga .5 

"· ePA HA,ZARD0\1~ WASTe JoiUM!IeR- Eimer the fo.ur-dlglt number from -40 CFR, Part·261 SubP4!'10'<>f each .Usted IGI;:ardQus· wa~e y\>il wllf 
handle. For· hazardous wastes which are· not. listed ln.40 CF.R, .Part 261 Subpart D, emerihe four·~llgtt ~tumber(s.) from 40 CFR Part.261, Subpart. 
C !hatdescrlbes·the ehM.acterlstlcs and/or the ·toxlc .contaminants ·of those hazardous wastes. 

B. ESTIMATED ANNUAL QUANTITY- For each Hstad waste entered in Item .9.A, estimate the quantity:oHhat waste: that will be 
handled on an annual basis. For each characmristic .or toxic contaminant entered· in IIBm 9.A, estimate :the total annual 
quantity of aJI ·the ·non-listed waste(s) that:wilrbe :handled which possess that characteristic <IT· contaminant. 

c. UNIT OF MEASU~E - .For each quantity enter;&d· in Item 9.8; enter the ·unit .of measure code . . Units .of measure which must be 
used and the appropriate codes are: 

ENGUSH UNIT OF MEASURE CODE METRIC UNIT OF CODE 
MEASURE 

POUNDS p KILOGRAMS K 

TONS T METRIC TONS M 

[f facility records use any other unit of. measure for quantity, thtt units. of m&asur.e must be converted into one of the. re(juir.ed 
units of measure, taking· into· account-the. appropriate density· or specific gravity of the-waste. 

D. PROCESSES 

1. PRQCESS CODES: 

For listed hazardous waste: For each Hsted hazardous waste entered in Item 9.A, select the code(s) from the list of 
pro.cess codes contained in Items· 7 .A and S.A on page.:!- to 'indicate aU the .processes that will be used to store, treat, 
andlor disperse- of all listed hazardous wasiBs. 

Fur non-listed ·waste: For each characteristic or 1D.xie ·contaminant entered in.ltem 9-A, select the·code(s) from the .. list. of 
process .codes contained in Items 7.A and 'S.A on page :no indicate all the p~ocesses thatwiiJ be used to store, treat, 
and/or disposa of.all the non-listed .. hazardous wastes that possess that characteristic or toxic contaminant. 

NOTE: THREE SPACES ARE PROVIDED FOR ENTERING PROCESS CODES. IF MORE .ARE NEEDED: 

1. Enterttle first two· as described.above. 

2. Enter "(}00" in tha extreme ·right·box of Item 9 .0 (1.). 

3. Use ru;lditionaf sheet. enter JiM number froll! previoys s~et and enter additional code(s) in Item 9.E. 

2 . PROCESS DESCRIPTION: If code·is not listed for a process that w ill b& used, describe tha proc&ss in Item 9.0(2) or in 
Item 9.E{2). 

NOTE:. HAZA.RDOUS WASTES DESCRIBED BY MORE THAN O.NE. EPA HAZARDOUS WASTE NUMBER- Hazardous 
wastes that can be described by more than one EPA Hazardous Waste Number shall be described on the fOrm as follows: 

1. Select one .ofthe EPA Hazardous Waste Numbe.rs .and enter it in Item 9A On the same line complete Items 9 .• 8 , 9.C, 
an.d·9.D.by estimating ·the·total annual quantity·of the waste and ·describing· all the processes to be used to store, 
tr:ea~, and/or disposl! of the-waste. 

2. In .Item 9.A of the next line enterthe.other ·EPA Hazardous Waste Numberthat·can be used to descr ibe the waste. In 
Item 9.0.2 on that line enter ''included with above., and make no other·entries on that line. 

3 . Rei peat·· step 2 'for each EPA Hazardous Wasta Number that can be used to describe the hazardous ·waste. 

EXAMPLE FOR COMPLETING Item 9 (shown in line numbers Xr1, X-2, X-3, and X-4 below!- A facility will treat and dispose of an 
estimated 900 pounds per year of chrome-shavings .from leathedanning·and finishing operations. In addition, the fru:iUty-will ·treat 
and dispose of three· non-listed -wastes. Two wastas are corrosive only and ·there ·will be· an· estimated. 200 pounds per year of 9ach 
waste. The other·waste. is corrosive and' ignitable and there will be an estimated 100· pounds peryear of'that wast e. Treatment w ill 
be in•an incinerator· and disposal will be in a landfiil. 

A. EPA Hazardous B. E.stlmated 
Line Annual 

c. Uriitof D. PROCESSES 
Waste ·No. Measure 

Number Qtyof (2) PROCESS DESCRIPTION 
(Enter code) Waste 

X 1 K 0 5 4 90G• 

X. 2 · 0 0 0 2. 400 

X ·3 0 0 0 1 100 

X 4 D 0 0 2 

(enter code) (.1) PROCESS COOEs·(enter.Cc>de) 

p T 0 3 D 8 

p T 0 3 o· 8 

p T 0 3 D 8 

PERMIT ATTACHMENT B 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
October 1, 2012 

EPA 10 Number IN I Ml 41 1 81 91 0111 I 31 9110 I 81 81 

9. t.lescri2iion of Hazardous WastaslContinllsd. r:ise additional shesi(s} as necas:safL . .mrmberoaaes as 5.il, etd 

A. EPAHazardo~ B .. Estimated 

Lln" Number 'Wu~· No. Annual' 

.{Enter·a>de) 
Qry of 
Waste 

1 F 0 0 1· 1891 

2 F 0 0 2 1'860 

3 F 0 0 3 1593 
4' F 0 0 4 26 
5 F 0 0 5 1829 

6 F 0 0 6 91'5 

7 F 0 0 7 915 

8 F 0 0 9 9.t5 

9 D 0 0 4 903 

1 0 D 0 0 5 484 
1 1 D 0 0 6 181~ 

1 2 D 0 0 7 1:248 

1 3 D 0 0 8 3246 

1 4 D 0 0 9 1n7 

1 5 D 0 1 0 186 

1 6 D .0 1 1 1090 

1 7 D 0 1 8 749 

1 8 D 0 1 9 761 

1 9 D 0 2 1 26 
2 0 D 0 2 2 1098 

2 1 D 0 · 2 6 609 

2 2 D 0 2 7. 26 

2 3 D 0 2 8 449 

2 4 D 0 2 9. 478 

2 5 D 0 3 0 26 

2 6 D 0 3 2 26 

2 7 D 0. 3 4 26 

2 8 0 0 3 5 13'9 

2 9 0 0 3 6 26 

3 .Q D 0 3 7 26 
3 1 0 0 3 8 26 
3 2 D 0 3 9 26 
3 3 D 0 4 0 140 

3 .ol D 0 4 3 26 
3 5 p 0: 1 5 945 

3. 6 u 0 0 2 344 

C. Ul!lf of D. P'ROCESSES 

Measure 

(Enter . cod") (1) PROCESS COOI!S {Enter Code)'-
(2) PROCESS DESCRiPT lON 

(If code Is not .en~d In 9 .0(1)) 

M X 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s 0 

M l x 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s 0 

M l x 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s 0 · 

M X 0 4 s 0 

M X 0 4 s 0 

M X. 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s 0 

M X 0 4 . s 0 

M X 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s 0 

M X 0 4 .s 0 

M X 0 4 s 0 

M lx 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s o I 

PERMIT ATTACHMENT 8 
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1 s. 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s .0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 
1 s 0 1 

1 s 0 1 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 

October 1, 2012 

EPA JD Number I N I M! 411 8 f 91 on 1 I 31 91! 0 I 81 8 ! ' .. - " -· ·-

9. Description of Hazardous WasteS (Canfinued. Usa additlonal ·shiJat(s)' as .nace.ssary; numbf!r pages .as' Sa, etc.) 

A. ·EPA. .H~zardo.IJll. 6. Estlitl .• d 

Ll.ne Nummr Waste No, Ani'! OJ" I 

(E11t~:r ~od~J 
Qty of 
w~ 

3 7 u 0 1 9 344 

3 8 u 0 3 7 344 

3 .9 u 0 4 3 344 

4 0 I u 0 4 4 344 

4 1. u 0 5 2 344 

4 2 u 0 7 0 344 

4 3 u 0 7 2 344 

4 4 u 0 7 8 344 

4 5 u 0 7 9 344 

4 6 u 1 0 5 344 

4 7. u 1 2 2 344 

4 8 u 1 3 3 344 

4 9 u 1 5 1 344 

5 0 u 1 5 4 344 

5 1 u 1 5 9 344 

5 2 u 1 9 6 344 

5 3 u 2 0 9 344 

5 4 u 2 1 0 344 

5 5 u 2 ~ 0 344 ·"' 
5 6 u 2 2 6 344 

lli±bu 2 2 8 344 

u 2 3 9 344 
p 1 2 0 3.3 .___ 

6 0 u 1 3 4 344 

6 1 0 0 3 3 344 

6 2 p 0 3 0 344 

6 3 p 0 9 8 344 

6 4 p 0 9' 9 344 

6 5 p 1 0 6 344 

6 6 u 0 0 3 344 

6 7 u 1 0 3 344 

6 8 u 1 0 8 344 

I 
I 

C. Unit ot 0 . PROCESSES 

Measure 

(~11!r cl)(j") (1) I'ROCESS·COOES (Enter<:ode) {;2) PROCESS P'ESCRIPT10H 
(lf·code Is not'onte!!!dln 9J>.1) 

M X 0 4 s 0 

M X 0 4 ± 0 

M X 0 4 0 

M X 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s "o 
M X 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s 0 

I M lx 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s 0 

M X 0 4 s 0 

I 
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1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 S. 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s () 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 1 

1 s 0 ., 
, s 0 1 

1 s 0 1 

1 s 0 1 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
October 1 , 2012 

E.PA ID Number I NIMI 41l8 l9IOII l3l9IIOI8I81 OMB#: 20.50-0024; E..wires 1.2!31/2014 

-
10. Mii!P 

Attach to .this appjicatlon a topographical map, or other equivalent map, of the area .extending to atleast .one mile beyond property 
boundaries. The map must show the outline of the fadity, the location of each of its existing intake and discharge structures. each of its 
hazardc;~us waste treatment, storage, or di$posal facilities, and each -11 where tt injects fluids underground. lndude l!lll spring, rtvers, and 
other surface water bodies In lttls maD area. See instT\ICtions for preose requirements. · 

t1. Facility Drawing 

All existing facllitles r:nusl include a scale drawing of the facility (see Instructions for more detail). 

f2. Photographs 

All existing facifities must include photographs (aerial or ground-level) that clearty delineate all existing structures; existing storage. 
treatment, and dlsPOSill areas; and sUes of future storaqe, treatment, or disposal areas {see instructions tor more detaill. 

13. Comm.li!nts 

See attached narrative from previous Part A Form (Section Xlf) 

I 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 

October 1,2012 

NM4890139088 

2 8. PROCESS-CODES AND DESIGN CAPACITIES (continued) 

3 The Waste Isolation Pilot Plant (WIPP) geologic repository is defined as a "miscellaneous unit" 
4 under 40 CFR §260.1 0. "Miscellaneous unit" means a hazardous waste management unit 
5 where hazardous waste is treated , stored, or disposed of and that is not a container, tank, 
6 surface impoundment, waste pile, land treatment unit, landfill , incinerator, containment building , 
7 boiler, industrial furnace , or underground injection well with appropriate technical standards 
8 under 40 CFR Part 146, corrective action management unit, or unit eligible for research , 
9 development, and demonstration permit under 40 CFR §270.65 . The WIPP is a geo1ogic 

10 repository designed for the disposal of defense-generated transuranic (TRU) waste. Some of 
11 the TRU wastes disposed of at the WIPP contain hazardous wastes as co-contaminants. More 
12 than half the waste to be disposed of at the WIPP also meets the definition of debris waste. The 
13 debris categories include manufactured goods, biological materials, and naturally occurring 
14 geological materials. Approximately 120,000 cubic meters (m3

) of the 175,600 m3 of WIPP 
15 wastes is categorized as debris waste. The geologic repository has been divided into ten 
16 discrete hazardous waste management units (HWMU) which are being permitted under 40 CFR 
17 Part 264, Subpart X. 

18 During the Disposal Phase of the facility , which is expected to last 25 years, the total amount of 
19 waste received from off-site generators and any derived waste will be limited to 175,600 m3 of 
20 TRU waste of which up to 7,080 m3 may be remote-handled (RH) TRU mixed waste. For 
21 purposes of this application , all TRU waste is managed as though it were' mixed. 

22 The process design capacity for the miscellaneous unit (composed of ten underground HWMUs 
23 in the geologic repository) shown in Section 8 B, is for the maximum amount of waste that may 
24 be received from off-site generators plus the maximum expected amount of derived wastes that 
25 may be generated at the WIPP facility. In addition, two HWMUs have been designated as 
26 container storage units (S01 ) in Section 8 B. One is inside the Waste Handling Building (WHB) 
27 and consists of the contact-handled (CH) bay, waste shaft conveyance loading room , waste 
28 shaft conveyance entry room , RH bay, cask unloading room, hot cell , transfer cell , and facility 
29 cask loading room. This HWMU will be used for waste receipt, handling , and storage (including 
30 storage of derived waste) prior to emplacement in the underground geologic repository. No 
31 treatment or disposal will occur in this S01 HWMU. The capacity of this S01 unit for storage is 
32 194.1 m3

, based on 36 ten-drum overpacks on 18 facility pallets, four CH Packages at the 
33 TRUDOCKs, one standard waste box of derived waste, two loaded casks and one 55-gallon 
34 drum of derived waste in the RH Bay, one loaded cask in the Cask Unloading Room, 13 55-
35 gallon drums in the Hot Cell , one canister in the Transfer Cell and one canister in the Facility 
36 Cask Unloading Room. The second S01 HWMU is the parking area outside the WHB where the 
37 Contact- and Remote-Handled Package trailers and the road cask trailers will be parked 
38 awaiting waste handling operations. The capacity ofthis unit is 50 Contact-Handled Packages 
39 and twelve Remote-Handled Packages with a combined volume of 242m3

. The HWMUs are 
40 shown in Figures B3-2, B3-3, and B3-4. 

41 During the ten year period of..the permit, up to 148,500 m3 of CH TRU mixed waste could be 
42 emplaced in Panels 1 to 8 and up to 2,635 m3 of RH TRU mixed waste could be emplaced in 
43 Panels 4 to 8. Panels 9 and 10 will be constructed under the initial term of this permit. These 
44 latter areas will not receive waste for disposal under this permit. 

45 

PERMIT ATTACHMENT B 
PageB-13of52 

:03157 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
October 1, 2012 -

NM4890139088 

2 RCRA PART A APPLICATION CERTIFICATION 

3 The U.S. Department of Energy (DOE), through its Carlsbad Field Office, has signed as "owner 
4 and operator," and Washington TRU Solutions LLC, the Management and Operating Contractor 
5 (MOC), has signed this application for the permitted facility as "co-operator." 

6 The DOE has determined that dual signatures best reflect the actual apportionment of Resource 
7 Conservation and Recovery Act (RCRA) responsibilities as follows : 

8 The DOE's RCRA responsibilities are for policy, programmatic directives , funding and 
9 scheduling decisions, Waste Isolation Pilot Plant (WIPP) requirements of DOE generator 

10 sites, auditing , and oversight of all other parties engaged in work at the WIPP, as well as 
11 general oversight. 

12 The MOC's RCRA responsibilities are for certain day-to-day operations (in accordance 
13 with general directions given by the DOE and in the Management and Operating Contract 
14 as part of its general oversight responsibility), including, but not limited to , the following : 
15 certain waste handling , monitoring, record keeping , certain data collection , reporting , 
16 technical advice, and contingency planning . 

17 For purposes of the certification required by Title 20 of the New Mexico Administrative 
18 Code, Chapter 4, Part 1 (20.4.1 NMAC), Subpart IX, §270.11 (d) , the DOE's and the 
19 MOC's representatives certify, under penalty of law that this document and all attachments 
20 were prepared under their direction or supervision in accordance with a system designed 
21 to assure that qualified personnel properly gather and evaluate the information submitted. 
22 Based on their inquiry of the person or persons who manage the system, or those persons 
23 directly responsible for gathering the information, the information submitted is, to the best 
24 of their knowledge and belief, true, accurate, and complete for their respective areas of 
25 responsibility . We are aware that there are significant penalties for submitting false 
26 information, including the possibility of fine and imprisonment for knowing violations. 

27 

28 

29 

30 

31 

32 

33 

34 

35 

Owner and Operator Signature: Original signed by Jose R. Franco 

Co-Operator Signature: 

Title: 
for: 

Date: 

Title: 
for: 

Date: 

Manager, Carlsbad Field Office 
U.S. Department of Energy 
6-25-12 

Original signed by Farok Sharif 
Project Manager · 
Nuclear Waste partnership LLC 
6-25-12 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
October_ 1, 2012 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 

October 1, 2012 

Active Environmental Permits and Approvals for the Waste Isolation Pilot Plant as of Jurie 25, 2012 

Granting Agency 

Department of the Interior, 
Bureau of Land Management 

Department of the Interior, 
Bureau of Land Management 

Department of the Interior, 
Bureau of Land Management 

Department of the Interior, 
Bureau of Land Management 

Department of the Interior, 
Bureau of Land ·Management 

Department of the Interior, 
Bureau of Land Management 

Department of the Interior, 
Bureau of Land Management 

Department of the Interior, 
Bureau of Land Management 

Department of the Interior, 
Bureau of Land Management 

Department of the Interior, 
Bureau of Land Management 

Department of the Interior, 
Bureau of Land Management 

Department of the Interior, 
Bureau of Land Management 
---------

Type of Permit PermiURight of 
Way Number 

Right-of-Way for Water Pipeline NM053809 

Right-of-Way for the North Access NM055676 
Road 

Right-of-Way for Railroad NM055699 

Right-of-Way for Dosimetry and NM063136 
Aerosol Sampling Sites 

Right-of-Way for Seven NM065801 
Subsidence Monuments 

Right-of-Way for Aerosol Sampling NM077921 
Site 

Right-of-Way for 2 Survey NM082245 
Monuments 

Right-of-Way for telephone cable NM046092 

Right-of-Way for SPS 115 KV NM043203 
Powerline 

Right-of-Way for South Access NM123703 
Road 

Right-of-Way for Duval telephone NM060174 
line 

Right-of-Way for groundwater NM108365 
monitor wells/pads 

PERMIT ATTACHMENT B 
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Granted/ 
Expiration 

Current Permit 
Submitted • Status 

08/17/83 In Perpetuity Active 

(Transferred 
05/15/06 to City 
of Carlsbad) 

08/243/83 In Perpetuity Active 

09/27/83 In Perpetuity Active 

07/03/86 12/31/40 Active 

11/07/86 None Active 

08/18/89 08/18/19 Active 

12/13/89 12/13/19 Active 

09/04/81 09/04/11 Active 

(Valor Telecom Renewal In 
of NM LLC) Process 

10/19/81 12/31/40 Active 

(Southwestern 
Public Service) 

01/27/10 12/31/39 Active 

03/08/85 . 03/0B/35 Active 

(Valor Telecom 
of NM LLC) 

QS/30/02 08/30/32 Active 

---- -- - -
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Was.te Isolation Pilot Plant 
Hazardous Waste Permit 
October 1, 2012 , 

Granting Agency 

n Department of the Interior, 
Bureau of Land Management 

14. Department of the Interior, 
Bureau of Lan9 Management 

15. Department of the Interior, 
Bureau of Land Management 

16. New Mexico State Land Office 
Commissioner of Public Lands 

17. Department of Interior, Bureau of 
Land Management 

18. Department of Interior, Bureau of 
Land Management 

19. New Mexico State Land Office 
Commissioner of Public Lands 

20. New Mexico Environment 
_Department Groundwater Quality 
Bureau 

21. New Mexico Environment 
Department Air Quality Bureau 

22. New Mexico Environment 
Department-Petroleum Storage 
Tank Bureau 

23. Office of New Mexico State 
Engineer 

Type of Permit 
Permit/Right of 
Way Number 

Right-of-Way for Monitoring Well NM107944 
C-2664 (Cabin Baby) 

Right-of-Way for Wells C-2725 (H- NM-6-5 
4A). C-2775 (H-4B), & C-2776 (H- Cooperative 
4C) Agreement 

Right-of-Way for Monitoring Wells NM-6-5 
C-2723 (WIPP-25), C-2724 (WIPP- Cooperative 
26), C-2722 (WIPP-27), C-2636 Agreement 
(WIPP-28), C-2743 (WIPP-29), & 
C-2727 (WIPP-30) 

Right-of-Way easement for RW-25430 
accessing state trust lands in Eddy 
& Lea Counties 

Right of Way for Valor Telecom NM113339 

Right of Way for South Access NM094304 
Road Fence 

Right-of-Way for High Volume Air RW-22789 
Sampler 

Discharge Permit DP-831 

Operating Permit for two backup 310-M-2 
diesel generators 

Storage Tank Registration Registration 
Certificate Number 2033 

Facility Number 
31539 

Monitoring Well Exhaust Shaft C-2801 
Exploratory Borehole 

PERMIT ATTACHMENT B 
Page B-18 of 52 

Granted/ 
Expiration 

Current Permit 
Submitted* Status 

' 04/23/02 04/23/32 Active 

04/27/78 None Active 

07/14/78 None Active 

09/28/04 09/28/14 Active 

08/09/05 12/31/34 Active 

(Valor Telecom 
Inc) 

03/15/95 None Active 

10/03/85 10/03/20 Active 

04/05/10 09/09/13 Active 

-
12/07/93 None Active 

07/01/11 06/30/12 Currently being 
renewed 

J 

02/23/01 None • Active 
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24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

Granting Agency 

Office of New Mexico State 
Engineer 

Office of New Mexico State 
Engineer 

Office of New Mexico State 
Engineer 
Office of New Mexico State 
Engineer 
Office of New Mexico State 
Engineer 
Office of New Mexico State 
Engineer 
Office of New Mexico State 
Engineer 
Office of New Mexico State 
Engineer 
Office of New Mexico State 
Engineer 
Office of New Mexico State 
Engineer 
Office of New Mexico State 
Engineer 

Office of New Mexico State 
Engineer 

Office of New Mexico State 
Engineer 

Office of New Mexico State 
Engineer 

Office of New Mexico State 
Engineer 

Office of New Mexico State 
Engineer 

Office of New Mexico State 
Engineer 

PermiURight of 
Type of Permit 

Way Number 

Monitoring Well Exhaust Shaft C-2802 
Exploratory Borehole 

Monitoring Well Exhaust Shaft C-2803 
Exploratory Borehole 

Monitoring Well C-2811 

Appropriation WQSP.-1 Well C-2413 

Appropriation: WQSP-2 Well C-2414 

Appropriation : WQSP-3 Well C-2415 

Appropriation: WQSP-4 Well C-2416 

Appropriation WQSP-5 Well C-2417 

Appropriation : WQSP-6 Well C-2418 

Appropriation : WQSP-6a Well C-2419 

Monitoring Well C-2742 
AEC-7 

Monitoring Well C-2744 
AEC-8 

Monitoring Well C-2664 
Cabin Baby 

Monitoring Well C-2757 
DOE-1 

Monitoring Well C-2682 
DOE-2 

Monitoring Well C-2752 
ERDA-9 

Monitoring Well C-2765 
H-1 

PERMIT ATTACHMENT B 
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Granted/ 
Submitted* 

02/23/01 

02/23/01 

03/02/02 

10/21/96 

10/21/96 

10/21/96 

10/21/96 

10/21/96 

10/21/96 

10/21/96 

11/06/00 

' 
11/06/00 

07/30/99 

11/06/00 

04/17/00 

11/06/00 

11/06/00 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

October 1, 2012 

Expiration 
Current Permit 

Status 

None Active 

None Active 

None Active 

None Active 

None Active 

None Active 

None Active 

None Active 

None Active 

None Active 

None Active 

None P&A 

None Active 

None P&A 

None Active 

None Active 

None P&A 
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Waste Isolation Pilot Plant 
Hazardous Waste. Permit 
October 1, 2012 

Granting Agency 

41. Office of New Mexico -State 
Engineer 

42. Office of New Mexico State 
Engineer 

43. Office of New Mexico State 
Engineer 

44. Office of New Mexico State 
Engineer 

45. Office of New Mexico State 
Engineer 

46. Office of New Mexico State 
Engineer 

47. Office of New Mexico State 
Engineer 

48. Office of New Mexico State 
Engineer 

49. Office of New Mexico State 
Engineer 

50. Office of New Mexico State 
Engineer 

51. Office of New Mexico State 
Engineer 

52. Office of New Mexico State 
Engineer 

53. Office of New Mexico State 
Engineer 

54. Office of New Mexico State 
Engineer 

55. Office of New Mexico State 
Engineer 

Permit/Right of 
Type of Permit 

Way Number 

Monitoring Well 
H-2A 

Monitoring Well 
H-281 

Monitoring Well 
H-282 

Monitoring Well 
H-2C 

Monitoring Well 
H-381 

Monitoring Well 
H-382 

Monitoring Well 
H-383 

Monitoring Well · 
H-30 

Monitoring Well 
H-4A 

Monitoring Well 
H-48 

Monitoring Well 
H-4C 

Monitoring Well 
H-5A 

Monitoring Well 
H-58 

Monitoring Well 
H-5C 

Monitoring Well 
H-6A 

C-2762 

C-2758 

C-2763 

C-2759 

C-2764 

C-2760 

C-2761 

C-3207 

C-2725 

C-2775 ' • 

C-2776 

C-2746 

C-2745 

C-2747 

C-2751 

PERMIT ATTACHMENT B 
Page B-20 of 52 

Granted/ 
Expiration 

Current Permit 
Submitted* Status 

11/06/00 None P&A 

11/06/00 None Active 

11/06/00 None Active 

11/06/00 None P&A 

11/06/00 None Active 

11/06/00 None Active 

11/06/00 None P&A 

11/06/00 None Active 

11/06/00 None P&A 

11/06/00 None P&A 

11/06/00 None Active 

11/06/00 None P&A 

11/06/00 None Active 

11/06/00 None Active 

11/06/00 None P&A 

\ 
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56. 

57. 

58. 

59 . . 

60. 

61. 

62. 

63. 

64. 

65 .. 

66. 

67. 

68. 

69. 

70. 

Granting Agency 

Office of New Mexico State 
Engineer 

' 
Office of New Mexico State 
Engineer 

Office of New Mexico State 
Engineer 

Office of New Mexico State 
Engineer 

Office of New Mexico State 
Engineer 

Office of New Mexico State 
Engineer 

Office of New Mexico State 
Engineer 

Office of New Mexico State 
Engineer 

Office of New Mexico State 
Engineer 

Office of New Mexico State 
Engineer 

Office of New Mexico State 
Engineer 

Office of New Mexico State 
Engineer 

Office of New Mexico State 
Engineer 

Office of New Mexico State 
Engineer 

Office of New Mexico State 
Engineer 

Permit/Right of Type of Permit 
Way Number 

Monitoring Well 
H-68 

Monitoring Well 
H-6C 

Monitoring Well 
H-7A 

Monitoring Well 
H-781 

Monitoring Well 
H-782 

Monitoring Well 
H-BA 

Monitoring Well 
H-9A 

Monitoring Well 
H-98 

Monitoring Well 
H-9C 

Monitoring Well 
H-10A 

Monitoring Well 
H-108 

Monitoring Well 
H-10C 

Monitoring Well 
H-11 81 

Monitoring Well 
H-11 82 

Monitoring Well 
H-11 83 

C-2749 

C-2750 

C-2694 

C-2770 

C-2771 

C-2780 

C-2785 

C-2783 

C-2784 

C-2779 

C-2778 

C-2695 

C-2767 

C-2687 

C-2768 

PERMIT ATTACHMENT B 
Page B-21 of 52 

Granted/ 
Submitted • 

11/06/00 

11/06/00 

04/17/00 

11/06/00 

11/06/00 

11/06/00 

11/06/00 

11/06/00 

11/06/00 

11/06/00 

11 /06/00 

04/17/00 

11/06/00 

04/17/00 

11/06/00 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

October 1, 2012 

Expiration 
Current Permit 

Status 

None P&A 

None Active 

None P&A 

None Active 

None P&A 
-

None Active 

None P&A 

None P&A 

None Active 

None Active 

I 

None P&A 

None Active 

None Active 

None Active 

None P&A 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
October 1, 2012 

Granting Agency 

71 . Office of New Mexico State 
Engineer 

72. Office of New Mexico State 
Engineer 

73. Office of New Mexico State 
Engineer 

74. Office of New Mexico State 
Engineer 

75. Office of New Mexico State 
Engineer 

76. Office of New Mexico State 
Engineer 

77. Office of New Mexico State 
/ 

Engineer 

78. Office of New Mexico State 
Engineer 

79. Office of New Mexico State 
Engineer 

80. Office of New Mexico State 
Engineer 

81. Office of New Mexico State 
Engineer 

82. Office of New Mexico State 
Engineer 

83. Office of New Mexico State 
Engineer 

84. Office of New Mexico State 
Engineer 

85. Office of New Mexico State 
Engineer 

PermiURight of 
Type of Permit 

Wav Number 

Monitoring Well 
H-11 84 

Monitoring Well 
H-12 

Monitoring Well 
H-14 

Monitoring Well 
H-15 

Monitoring Well 
H-16 

Monitoring Well 
H-17 

Monitoring Well 
H-18 

Monitoring Well 
H-1980 

Monitoring Well 
H-1981 

Monitoring Well 
H-1982 

Monitoring Well 
H-1983 

Monitoring Well 
H-1984 

Monitoring Well 
H-1985 

Monitoring Well 
H-1986 

Monitoring Well 
H-1987 

C-2769 

C-2777 

C-2766 

C-2685 

C-2753 

C-2773 

C-2683 

C-2420 

C-2420 

C-2421 

C-2422 

C-2423 

C-2424 

C-2425 

C-2426 

PERMIT ATTACHMENT B 
Page B-22 of 52 

Granted/ 
Expiration 

Current Permit 
Submitted • Status 

11/06/00 None AstWe 

2M 

11/06/00 None Active 

11/06/00 None Active 

04/17/00 None Active 

11/06/00 None Active 

11/06/00 None Active 

04/17/00 None Active 

01/25/95 None Active 

01/25/95 None Active 

01/25/95 None Active 

01/25/95 None Active 
-

01/25/95 None Active 

01/25/95 None Active 

01/25/95 None Active 

01/25/95 None Active 
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86. 

87. 

88. 

89. 

90. 

91. 

92. 

93. 

94. 

95. 

96. 

97. 

98. 

99. 

100. 

Granting Agency 

Office of New Mexico State 
Engineer 

Office of New Mexico State 
Engineer 

Office of New Mexico State 
Engineer 

Office of New Mexico State 
Engineer 

Office of New Mexico State 
Engineer 

Office of New Mexico State 
Engineer 

Office of New Mexico State 
Engineer 

Office of New Mexico State 
Engineer 

Office of New Mexico State 
Engineer 

Office of New Mexico State 
Engineer 

Office of New Mexico State 
Engineer 

Office of New Mexico State 
Engineer 

Office of New Mexico State 
Engineer 

Office of New Mexico State 
Engineer 

Office of New Mexico State 
Engineer 

Permit/Right of 
Type of Permit 

Way Number 

Monitoring Well 
P-14 

Monitoring Well 
P-15 

Monitoring Well 
P-17 

Monitoring Well 
P-18 

Monitoring Well 
WIPP-12 

Monitoring Well 
WIPP-13 

Monitoring Well 
WIPP-18 

Monitoring Well 
WIPP-19 

Monitoring Well 
WIPP-21 

Monitoring Well 
WIPP-25 

Monitoring Well 
WIPP-26 

Monitoring Well 
WIPP-27 

Monitoring Well 
WIPP28 

Monitoring Well 
WIPP-29 

Monitoring Well 
WIPP-30 

C-2637 

C-2686 

C-2774 

C-2756 

C-2639 

C-2748 

C-2684 

C-2755 

C-2754 

C-2723 

C-2724 

C-2722 

C-2636 

C-2743 

C-2727 

PERMIT ATTACHMENT B 
Page B-23 of 52 

Granted/ 
Submitted • 

01/02/99 

04/17/00 

11 /06/00 

11/06/00 

01/12/99 

11/06/00 

04/17/00 

11/06/00 

11/06/00 

07/26/00 

11 /06/00 

11/06/00 

01/12/99 

11/06/00 

08/04/00 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

October 1, 2012 

Expiration Current Permit 
Status 

None P&A 

None P&A 

None P&A 

None P&A 

None P&A 

None Active 

None Active 

None Active 

None P&A 

None P&A 

None P&A 

None P&A 

None P&A 

None P&A 

None P&A 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
October 1, 2012 

Granting Agency 

101 . Office of New Mexico State 
Engineer ' 

102. Office of New Mexico State 
Engineer 

103. Office of New Mexico State 
Engineer 

104. Office of New Mexico State 
Engineer 

105. Office of New Mexico State 
Engineer 

106. Office of New Mexico State 
Engineer 

107. Office of New Mexico State 
Engineer 

108. Office of New Mexico State 
Engineer 

109. Office of New Mexico State 
Engineer 

110. Office of New Mexico State 
Engineer 

111 . Office of New Mexico State 
Engineer 

112. Office of New Mexico State 
Engineer 

113. US Environmental Protection 
Agency Region 6 

114. US Fish and Wildlife Service 

115. New Mexico Department of 
Game and Fish 

116. Office of New Mexico State 
Engineer 

Type of Permit 
Permit/Right of' 
Way Number 

Monitoring Well H-6BR C-3362 

Monitoring Well H-15R C-3361 

Monitoring Well SNL-2 C-2948 

Monitoring Well SNL-9 C-2950 

Monitoring Well SNL-12 C-2954 

Monitoring Well SNL-1 C-2953 

Monitoring Well SNL-3 C-2949 

. Monitoring Well SNL-5 C-3002 

Monitoring WeiiiMC-461 C-3015 

Monitoring Well SNL-1 0 C-3221 

Monitoring Well SNL-16 C-3220 

Monitoring Well SNL-17 C-3222 

Conditions of Approval for Disposal N/A 
of PCB/TRU and PCBrfRU Mixed 
W<;!ste at the US Department of 
Energy (DOE) Waste Isolation Pilot 
Plant (WIPP) Carlsbad, New 
Mexico 

Special Purpose - Relocate MB155189-0 

Biotic Collection Permit Authorization # 
3293 

Monitoring Well H-4bR C-3404 

PERMIT ATTACHMENT B 
Page B-24 of 52 

' 
Granted/ 

Expiration 
Current Permit 

Submitted • Status 

12/27/07 None Active 

12/27/07 None Active 

02/14/03 None Active 

02/14/03 None Active 

02/25/03 None Active 

02/25/03 None Active 

02/14/03 None Active 
' 

10/01/03 None Active 

11/25/03 None Active 

07/26/05 None Active 

07/26/05 None Active 

07/26/05 None Active 

04/30/08 04/30/13 Active-In Renewal 
Process 

06/01/10 05/31/12 Active-In Renewal 
Process 

01/26/11 12/31/13 Active 

- 01/13/09 None Active 
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117. 

118. 

119. 

120. 

121. 

122. 

123. 

124. 

125. 

126. 

127. 

128. 

129. 

130. 

131. 

132. 

133. 

Granting Agency 

Office of New Mexico State 
Engineer 
Office of New Mexico State 
Engineer 
Office of New Mexico State 
Engineer 
Office of New Mexico State 
Engineer 
Office of New Mexico State 
Engineer 
Office of New Mexico State 
Engineer 
Office of New Mexico State 
Engineer 
Office of New Mexico State 
Engineer 
Office of New Mexico State 
Engineer 
Office of New Mexico State 
Engineer 

Department of the Interior, 
Bureau of Land Management 

Department of the Interior, 
Bureau of Land Management 

Department of the Interior, 
Bureau of Land Management 

Department of the Interior, 
Bureau of Land Management 

Department of the Interior, 
Bureau of Land Management 

Department of the Interior, 
Bureau of Land Management 

Department of the Interior, 
Bureau of Land Management 

Type of Permit 
PermiURight of 
Way Number 

Monitoring Well H-9bR C-2783-POD2 

Monitoring Well C-2737 C-2737 

Monitoring Well WIPP-11 C3112 

Monitoring Well SNL-6 C-3151 

Monitoring Well SNL-8 C-3150 

Monitoring Well SNL-13 C-3139 

Monitoring Well SNL-14 C-3140 

Monitoring Well SNL-15 C-3152 

Monitoring Well SNL-18 C-3233 

Monitoring Well SNL-19 C-3234 

Right-of-Way grant for SNL-18 and NM115315 
SNL-19 well pads 

· Right-of-Way grant for SNL-11 and NM110735 
SNL-5 

Right-of-Way grant for SNL-12 well NM109176 
pad · 

Right-of-Way grant for SNL-9 well NM109175 
pad 

Right-of-Way grant for SNL-2 well NM109174 
pad 

Right-of-Way grant for SNL-1 NM109177 
Access Road 

Right-of-Way for SPS 69KV NM091163 
Electric Distribution line 

PERMIT ATTACHMENT B 
Page B-25 of 52 

Granted/ 
Submitted • 

07/14/10 

09/27/00 

12/27/07 

02/10/05 

02/10/05 

12/17/04 

12/17/04 

02/10/05 

10/06/05 

10/06/05 

03/21/06 

10/17/03 

04/15/03 

04/15/03 

04/15/03 

06/17/03 

12/16/94 

(Southwestern 
Public Service) 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

October 1, 2012 

Expiration 
Current Permit 

Status 

None Active , 

None Active 

None Active 

None Active 

None Active 

None Active 

None Active 

None Active 

None Active 

None Active 

12/31/35 Active 

10/17/33 Active 

04/15/33 ·Active 

04/15/33 Active 

04/15/33 Active 

06/17/33 Active 

12/15/24 Active 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
October 1, 2012 

Granting Agency 

134. Office of New Mexico State 
Engineer 

2 *Non DOE grantee is noted 
3 P&A=Piugged and Abandoned 
4 

5 

Type of Permit 
Permit/_Right of 
Way Number 

Monitor Well H-11 b4R C-2769-POD2 

PERMIT ATTACHMENT B 
Page B-26 of 52 

Granted/ 
Expiration 

Current Permit 
Submitted* Status 

05/16/11 None Active 
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(APPENDIX 82 
MAPS 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 

October 1, 2012 

:03:1r1 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
October 1, 2012-

(This page intentionally blank) 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 

October 1, 2012 

lO rni 
f--·. '4j_ ....... J -·· 'F"""-"'.1 
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New Mexico N 
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Figure 82-1 
General Location of the WIPP Facility 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
October 1 , 2012 
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Figure 82-2 
Planimetric Map-WIPP Facility Boundaries 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 

October 1, 2012 

UJ;. PO£ Aightd· Way ~l ~5380$. For Watetllr.le. ~· Feet ~t.de.. 
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Figure B2-2a 
Legend to Figure 82-2 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
October 1 • 20 12 

, . . 

Replace this page with the Topographic Map 
from the earlier version of the draft Permit 

Figure 82-3 
Topographic Map 
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APPENDIX 83 
FACILITIES 

PERMIT ATIACHMENT 8 
Page B-33 of 52 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

October 1, 2012 

:03177 



Waste Isolation Pilot Plant 
Hazardous Waste Permit . 
October 1 , 2012 

(This page intentionally blank) 

PERMITATTACHMENT B 
Page ~-34 of 52 

: 03178 



Waste Isolation Pilot P lant 
Hazardous Waste Permit 

October 1 , 2012 

WASTE SHA:FT CONVEYANCE 
AIEAIDFFt:AMEOFTHEWAS'TEH.ANDUNG -

SURFACE FAClUTIES BUILDING 

UNOERGROUND -FACLUTIES-· 

Figure 83-1 
Spatial View of the WIPP Facility 
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Waste Isolation Pilot Plant 
Hazardous .Waste Permit 
October 1, 2012 
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Figure 83-2 
Repository Horizon 
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Figure 83-3 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

October 1, 2012 

: : 

DERIVED WASTE STORAGE 
AREA 

SURGE STORAGE AREA 

Waste Handling Building - CH TRU Mixed Waste Container Storage and Surge Areas 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
October 1, 2012 

(This page intentionally blank) 
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Figure 84-1 
Aerial Photograph of the Waste Isolation Pilot Plant 
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Waste Isolation Pilot Plant 
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Figure 84-2 · 
Underground - Panel One -Waste Disposal Room 
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Figure 84-3 
Aerial Photograph of the Waste Handling Building 
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Figure B4-4 
TRUDOCKs in CH Bay of the Waste Handling Building 
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Figure B4-5 
NE Corner of CH Bay of the Waste Handling Building 
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Figure B4-6 
Westward View of CH Bay of the Waste Handling Building 
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Figure 84-7 
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Waste Shaft Conveyance - Loading Facility Pallet with CH Waste, Waste Handling Building 

PERMIT ATTACHMENT 8 
Page 8-A 7 of 52 

:0319:1 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
October 1, 2012 · 

Figure 84-8 
RH Bay (Photo Taken July 2000) 
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Figure 84-9 
Cask Unloading Room and Bridge Crane 
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Figure 84-10 
Hot Cell 
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Figure 84-11 
Transfer Cell 
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Figure 84-12 
Facility Cask Loading Room and Facility Cask Rotating Device 
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ATTACHMENT C 

2 WASTE ANALYSIS PLAN 

3 C-0 Introduction and Attachment Highlights 

4 This waste analysis plan (WAP) has been prepared for management, storage, or disposal 
5 activities to be conducted at the Waste Isolation Pilot Plant (WIPP) facility to meet requirements 
6 set forth in 20.4.1.500 NMAC (incorporating 40 CFR §264.13). Guidance in the most recent U.S. 
7 Environmental Protection Agency (EPA) manual on waste analysis has been incorporated into 
8 the preparation of this WAP (EPA, 1994). This WAP includes test methods, details of planned 
9 waste sampling and analysis for complying with the general waste analysis requirements of 

10 20.4.1.500 NMAC (incorporating 40 CFR §264.13), a description of the waste shipment 
11 screening and verification process, and a description of the quality assurance (QA)/quality 
12 control (QC) program. Before the Permittees manage, store, or dispose transuranic (TRU) 
13 mixed waste from a generator/storage site (site), the Permittees shall require that site to 
14 implement the applicable requirements of this WAP. 

15 TRU mixed waste that may be stored or disposed at WIPP are or were generated at U.S. 
16 Department of Energy (DOE) generator/storage sites by various specific processes and 
17 activities. Examples of the major types of operations that generate this waste include: 

18 • Production of Nuclear Products-Production of nuclear products includes reactor 
19 operation, radionuclide separation/finishing, and weapons fabrication and 
20 manufacturing. The majority of the TRU rnixed waste was generated by weapons 
2·1 fabrication and radionuclide separation/finishing processes. More specifically, wastes 
22 consist of residues from chemical processes, air and liquid filtration, casting, 
23 machining, cleaning, product quality sampling, analytical activities, and maintenance 
24 and refurbishment of equipment and facilities. 

25 • Plutonium Recovery-Plutonium recovery wastes are residues from the recovery of 
26 plutonium-contaminated molds, metals, glass, plastics, rags, salts used in 
27 electrorefining, precipitates, firebrick, soot, and filters. 

2s • Research and Development (R&D)-R&D projects include a variety of hot cell or 
29 glovebox activities that often simulate full-scale operations described above, producing 
30 similar TRU mixed wastes. Other types of R&D projects include metallurgical research, 
31 actinide separations, process demonstrations, and chemical and physical properties 
32 determinations . 

.}.} • Decontamination and Decommissioning-Facilities and equipment that are no longer 
34 needed or usable are decontaminated and decommissioned, resulting in TRU mixed 
35 wastes consisting of scrap materials, cleaning agents, tools, piping, filters, Plexiglas ™, 
36 gloveboxes, concrete rubble, asphalt, cinder blocks, and other building materials. 
37 These materials are expected to be the largest category by volume of TRU mixed 
38 waste to be generated in the future. 

39 TRU mixed waste contains both TRU radioactive and hazardous components, as defined in 
40 Permit Section 1.5.7. It is designated and separately packaged as either contact-handled (CH) 
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or remote-handled (RH), based on the radiological dose rate at the surface of the waste 
2 container. 

3 The hazardous components of the TRU mixed waste to be managed at the WIPP facility are 
4 designated in Table C-9. Some of the waste may also be identified by unique state hazardous 
5 waste codes or numbers. These wastes are acceptable at WIPP as long as the Treatment, 
6 Storage, and Disposal Facility Waste Acceptance Criteria (TSDF-WAC) in Part 2 are met. This 
7 WAP describes the measures that will be taken to ensure that the TRU mixed wastes received 
8 at the WIPP facility are within the scope of Table C-9 as established by 20.4.1.500 NMAC 
9 (incorporating 40 CFR §264), and that they comply with unit-specific requirements of 20.4.1.500 

10 NMAC (incorporating 40 CFR §264.600), Miscellaneous Units 

11 Some TRU mixed waste is retrievably stored at the DOE generator/storage sites. Additional 
12 TRU mixed waste will be generated and packaged into containers at these generator/storage 
13 sites in the future. TRU mixed waste will be retrieved from storage areas at a DOE 
14 generator/storage site. Retrievably stored waste is defined as TRU mixed waste generated after 
15 1970 and before the New Mexico Environment Department (NMED) notifies the Permittees, by 
16 approval of the final audit report, that the characterization requirements of the WAP at a 
17 generator/storage site have been implemented. Newly generated waste is defined as TRU 
18 mixed waste generated after NMED approves the final audit report for a generator/storage site. 
19 Acceptable knowledge (AK) information is assembled for both retrievably stored and newly 
20 generated waste. Waste characterization of retrievably stored TRU mixed waste will be 
21 performed on an ongoing basis, as the waste is retrieved. Waste characterization of newly 
22 generated TRU mixed waste is typically performed as it is generated, although some 
23 characterization occurs post-generation. Waste characterization requirements for newly 
24 generated and retrievably stored TRU mixed wastes differ, as discussed in Sections C-3d(1) 
25 and C-3d(2). 

26 Waste characterization is defined in Part 1 as the activities performed by the waste generator to 
27 satisfy the general waste analysis requirements of 20.4.1.500 NMAC (incorporating 40 CFR 
28 §264.13(a)) before waste containers have been certified for disposal at WIPP. The 
29 characterization process for W!PP waste is presented in Figure C-2. Generator site waste 
30 characterization programs are first audited by DOE, with NMED approving the final audit report. 
31 After this, generator sites determine whether AK alone is sufficient for characterization, or 
32 whether a sampling and analysis program in conjunction with AK is necessary to adequately 
33 characterize wastes. !fan AK Sufficiency Determination is sought, information is provided to the 
34 Permittees for their review and DOE's provisional approval; NMED determination of adequacy 
35 of the AK information is required before final approval by DOE. If the sampling and analysis 
36 route is chosen, sites proceed to sample and analyze waste in conjunction with AK and in 
37 accordance with this WAP. Once an AK Sufficiency Determination is obtained, or when required 
38 sampling and analysis data are obtained, sites would then prepare and submit the Waste 
39 Stream Profile Form for DOE's approval. Once the WSPF is approved, a site may ship waste to 
40 WIPP. The Permittees will perform waste confirmation prior to shipment of the waste from the 
41 generator/storage site to WIPP pursuant to Permit Attachment C7, by performing radiography or 
42 visual examination of a representative subpopulation of certified waste containers, to ensure 
43 that the wastes meet the applicable requirements of the TSDF-WAC. 
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Characterization requirements for individual containers of TRU mixed waste are specified on a 
waste stream basis. A waste stream is defined as waste materials that have common physical 
form, that contain similar hazardous constituents, and that are generated from a single process 
or activity. Waste streams are grouped by Waste Matrix Code Groups related to the physical 
and chemical properties of the waste. Generator/storage sites shall use the characterization 
techniques described in this WAP to assign appropriate Waste Matrix Code Groups to waste 
streams for WIPP disposal. The Waste Matrix Code Groups are solidified inorganics, solidified 
organics, salt waste, soils, lead/cadmium metal, inorganic nonmetal waste, combustible waste, 
graphite, filters, heterogeneous debris waste, and uncategorized metal. Waste Matrix Code 
Groups can be grouped into three Summary Category groups: Homogeneous Solids (Summary 
Category S3000), Soil/Gravel (Summary Category S4000}, and Debris Waste (Summary 
Category S5000). 

TRU mixed wastes are initially categorized into the three broad Summary Category Groups that 
are related to the final physical form of the wastes. Waste characterization requirements for 
these groups are specified separately in Section C-2 of this WAP. Each of the three groups is 
described below. 

S3000 - Homogeneous Solids 
Homogeneous solids are defined as solid materials, excluding soil, that do not meet the 
NMED criteria for classification as debris (20.4.1.800 NMAC (incorporating 40 CFR 
§268.2[g] and [h])). Included in the series of homogeneous solids are inorganic process 
residues, inorganic sludges, salt waste, and pyrochemical salt waste. Other waste streams 
are included in this Summary Category Group based on the specific waste stream types 
and final waste form. This Summary Category Group is expected to contain .toxic metals 
and spent solvents. This category includes wastes that are at least 50 percent by volume 
homogeneous solids. 

S4000 - Soils/Gravel 
This Summary Category Group includes S4000 waste streams that are at least 50 percent 
by volume soil/graveL This Summary Category Group is expected to contain toxic metals. 

SSOOO - Debris Wastes 
This Summary Category Group includes heterogeneous waste that is at least 50 percent 
by volume materials that meet the criteria specified in 20.4. i .800 NMAC (incorporating 40 
CFR §268.2 (g)). Debris means solid material exceeding a 2.36 inch {in.) {60 mi!!imeter) 
particle size that is intended for disposal and that is: 

1. a manufactured object, or 
2. plant or animal matter, or 
3. natural geologic material. 

Particles smaller than 2.36 inches in size may be considered debris if the debris is a 
manufactured object and if it is not a particle of S3000 or S4000 material. 

If a waste does not include at least 50 percent of any given Summary Category Group by 
volume, characterization shall be performed using the waste characterization process required 
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1 for the category constituting the greatest volume of waste for that waste stream (see Section C-
2 3d). 

3 The most common hazardous constituents in the TRU mixed waste to be managed in the WIPP 
4 facility consist of the following: 

5 Metals 

6 Some of the TRU mixed waste to be emplaced in the WIPP facility contains metals for 
7 which 20.4.1.200 NMAC (incorporating 40 CFR §261.24), toxicity characteristics were 
8 established (EPA hazardous waste numbers D004 through D011 ). Cadmium, chromium, 
9 lead, mercury, selenium, and silver are present in discarded tools and equipment, 

10 solidified sludges, cemented laboratory liquids, and waste from decontamination and 
11 decommissioning activities. A large percentage of the waste consists of lead-lined 
12 gloveboxes, leaded rubber gloves and aprons, lead bricks and piping, lead tape, and other 
13 lead items. Lead, because of its radiation-shielding applications, is the most prevalent 
14 toxicity-characteristic metal present. 

15 Halogenated Volatile Organic Compounds 

16 Some of the TRU mixed waste to be emplaced in the WIPP facility contains spent 
17 halogenated volatile organic compound (VOC) solvents identified in 20.4.1.200 NMAC 
18 (incorporating 40 CFR, §261.31) (EPA hazardous waste numbers F001 through F005). 
19 Tetrachloroethylene; trichloroethylene; methylene chloride; carbon tetrachloride; 1,1, 1-
20 trichloroethane; and 1,1 ,2-trichloro-1 ,2,2-trifluoroethane (EPA hazardous waste numbers 
21 F001 and F002) are the most prevalent halogenated organic compounds identified in TRU 
22 mixed waste that may be managed at the WIPP facility during the Disposal Phase. These 
23 compounds are commonly used to clean metal surfaces prior to plating, polishing, or 
24 fabrication; to dissolve other compounds; or as coolants. Because they are highly volatile, 
25 only small amounts typically remain on equipment after cleaning or, in the case of treated 
zs wastewaters, in the sludges after clarification and flocculation. Radiolysis may also 
27 generate halogenated volatile organic compounds. 

2s Nonhalogenated Volatile Oraanic Compounds 

29 Xylene, methanol, and n-butanol are the most prevalent nonhalogenated VOCs in TRU 
30 mixed waste that may be managed at the WlPP facility during the Disposal Phase. Like 
31 the halogenated VOCs, they are used as degreasers and solvents and are similarly 
32 volatile. The same analytical methods that are used for halogenated VOCs are used to 
33 detect the presence of nonhalogenated VOCs. Radiolysis may also generate non-
34 halogenated volatile organic compounds. 

35 The generator/storage sites shall characterize their waste in accordance with this WAP and 
36 associated Permit Attachments, and ensure that waste proposed for storage and disposal at 
37 WIPP meets the applicable requirements of the TSDF-WAC in Part 2. The generator/storage 
38 site shall assemble the Acceptable Knowledge (AK) information into an auditable record 1 for the 

1 "Auditable records" mean those records which allow the Permittees to conduct a systematic assessment, analysis, and evaluation 
of the Permittees' compliance with the WAP and this Permit. 
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waste stream as described in Permit Attachment C4. For those waste streams with an approved 
2 AK Sufficiency Determination (see below), sampling and analysis per the methods described in 
3 Permit Attachments C 1 and C2 are not required. 

4 All waste characterization activities specified in this WAP and associated Permit Attachments 
5 shall be carried out at generator/storage sites and DOE approved laboratories in accordance 
6 with this WAP. DOE will audit generator/storage site waste characterization programs and 
7 activities as described in Section C-3. Waste characterization activities at the generator/storage 
8 sites include the following, although not all these techniques will be used on each container, as 
9 discussed in Section C-3: 

10 • Radiography, which is an x-ray technique to determine physical contents of containers 

11 • Visual examination of opened containers as an alternative way to determine their 
12 physical contents 

13 • Headspace-gas sampling to determine VOC content of gases in the void volume of the 
14 containers 

15 • Sampling and analysis of waste forms that are homogeneous and can be 
16 representatively sampled to determine concentrations of hazardous waste constituents 
17 and toxicity characteristic contaminants of waste in containers 

18 • Compilation of AK documentation into an auditable record 

19 C-Ob AK Sufficiency Determination 

20 Generator/storage sites may submit a request to the Permittees for an AK Sufficiency 
21 Determination (Determination Request) to meet all or part of the waste characterization 
22 requirements. The contents of the Determination Request are specified in Permit Attachment 
23 C4, Section C4-3d. The Determination Request may take one of the following forms: 

24 

25 

26 

27 

28 

29 

30 

Scenario 1 

Scenario 2 

Scenario 3 

Radiography or visual examination (VE) of the waste stream is not required, 
and chemical sampling and analysis is not required; 

Radiography or VE of the waste stream is not required, but chemical 
sampling and analysis of a representative sample of the waste stream is 
required; or 

Chemical sampling and analysis is not required, but radiography or VE of 
100% of the containers in the waste stream is required. 

31 The Permittees shall evaluate the Determination Request for completeness and technical 
32 adequacy. This evaluation shall include, but not be limited to whether the Determination 
33 Request is technically sufficient for the following: 

34 The Determination Request must include all information specified in Permit Attachment 
35 C4, Section C4-3d 
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1 The AK Summary must identify relevant hazardous constituents, and must correctly 
2 identify all toxicity characteristic and listed hazardous waste numbers. 

3 All hazardous waste number assignments must be substantiated by supporting data and, if 
4 not, whether this lack of substantiation compromises the interpretation. 

5 Resolution of data discrepancies between different AK sources must be technically correct 
6 and documented. 

7 The AK Summary must include all the identification of waste material parameter weights 
a by percentage of the material in the waste stream, and determinations must be 
e technically correct. 

10 All prohlbited items specified in the TSDF-WAC should be addressed, and conclusions 
11 drawn must be technically adequate and substantiated by supporting information. 

12 If the AK record includes process control information specified in Permit Attachment C4, 
13 Section C4-3b, the information should include procedures, waste manifests, or other 
14 documentation demonstrating that the controls were adequate and sufficient. 

15 • The site must provide the supporting information necessary to substantiate technical 
16 conclusions within the Determination Request, and this information must be correctly 
17 interpreted. 

18 The Permittees will review the Determination Request for technical adequacy and compliance 
iS with the requirements of the Permit, using trained and qualified individuals in accordance with 
20 standard operating procedures that shall, at a minimum, address all of the technical and 
21 procedural requirements listed above. The Permittees shall resolve comments with the 
22 generator/storage site, and the Permittees may change the scope of the Determination Request 
23 to one of the three scenarios. 

24 If DOE determines that the AK is sufficient, it shall inform the public of the Determination 
25 Request, the Permittees' evaluation of it, and the date and time of a public meeting to provide 
26 information to and solicit comments from interested members of the public regarding the 
27 Determination Request. Notice of the meeting and comment period shaH be provided by the 
2a following methods: 

29 

30 

31 

32 

33 

1. 

2. 

3. 

4. 

Written notice to a!l individuals on the facility mailing list; 

Public notice in area newspapers, including the Carlsbad Current-Argus, 
Albuquerque Journal, and Santa Fe New Mexican 

Notice on the WIPP Home Page; 

E-mail notification as specified in Permit Section 1.11. 

34 DOE shall take written comment on the Determination Request for at least 30 days following the 
35 public meeting. DOE shall compile all such comments, including any disagreement between the 
36 DOE and commenters. 
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If DOE provisionally approves the Determination Request, it may forward it along with all 
2 relevant information submitted with the Determination Request to NMED for an evaluation that 
3 the provisional approval made by DOE is adequate. DOE shall also provide to NMED, as a 
4 separate appendix to the Determination Request, the compilation of all comments and DOE's 
5 response to each comment. After submitting a Determination Request to NMED, the Permittees 
6 will post a link to the transmittal letter to NMED on the WIPP Home Page and inform those on 
7 the e-mail notification list as specified in Permit Section 1.11. Based on the results of NMED's 
s evaluation, the Permittees will notify the generator/storage sites whether the AK information is 
9 sufficient and the Determination Request is approved. DOE will not approve a Determination 

10 Request that NMED has determined to be inadequate unless the generator/storage site 
11 resolves the inadequacies and provides the resolution to NMED for evaluation of adequacy. 
12 Should the inadequacies not be resolved to NMED's satisfaction, DOE shall not submit a 
13 Determination Request for the same waste stream at a later date. DOE shall not submit a 
14 Determination Request if a previous Determination Request is pending evaluation by NMED. 

15 In the event DOE disagrees, in whole or in part, with an evaluation performed by NMED 
16 resulting in a determination by NMED that DOE's provisional approval for a particular waste 
17 stream is inadequate, DOE may seek dispute resolution. The dispute resolution process is 
18 specified in Part 1. The Secretary's final decision under Permit Section 1.16.4 shall constitute a 
19 final agency action. 

20 By July 1 of each year, the Permittees shall submit to NMED a list of waste streams the 
21 Permittees may submit for an AK Sufficiency Determination during the upcoming federal fiscal 
22 year. The Permittees will post a link to the transmittal letter to NMED and announce a public 
23 meeting to discuss the list with interested members of the public on the VVIPP Home Page and 
24 inform those on the e-mail notification list as specified in Permit Section 1.11. 

25 If a generator/storage site does not submit a Determination Request, or if DOE does not 
26 approve a Determination Request, or if NMED finds that DOE's provisional approval of a 
27 Determination Request is inadequate, the generator/storage site shall perform radiography or 
2s VE on 1 00% of the containers in a waste stream and chemical sampling and analysis on a 
29 representative sample of the waste stream using headspace gas sampling and analysis (for 
3o debris waste) or solids sampling and analysis (for homogeneous solid or soil/gravel waste) as 
31 specified in Permit Attachments C1 and C2. 

32 If a generator/storage site subrnits a Determination Request, DOE provisionally approves the 
33 Determination Request as Scenario 1, and NMED finds that DOE's provisional approval is 
34 adequate, neither radiography or VE nor chemical sampling and analysis of the waste stream is 
35 required. 

36 If a generator/storage site submits a Determination Request, DOE provisionally approves the 
37 Determination Request as Scenario 2, and NMED finds that DOE's provisional approval is 
38 adequate, chemical sampling and analysis of a representative sample of the waste stream is 
39 required, but radiography or VE is not required. 

40 If a generator/storage site submits a Determination Request, DOE provisionally approves the 
41 Determination Request as Scenario 3, and NMED finds that DOE's provisional approval is 
42 adequate, radiography or VE of 100% of the containers in the waste stream is required, but 
43 chemical sampling and analysis is not required. 
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C-Oc Waste Stream Profile Form Completion 

2 After a complete AK record has been compiled and either a Determination Request has been 
3 approved by DOE or the generator/storage site has completed the applicable representative 
4 sampling and analysis requirements specified in Permit Attachments C1 and C2, the 
s generator/storage site will complete a Waste Stream Profile Form (WSPF) and Characterization 
6 Information Summary (CIS). The requirements for the completion of a WSPF and a CIS are 
7 specified in Permit Attachment C3, Sections C3-12b(1) and C3-12b(2) respectively. 

8 The WSPF and the CIS for the waste stream resulting from waste characterization activities 
9 shall be transmitted to the Permittees, who shall review them for completeness, and screen 

10 them for acceptance prior to loading any TRU mixed waste into the Contact-Handled or 
11 Remote-Handled Packaging at the generator facility, as described in Section C-4. The review 
12 and approval process will ensure that the submitted waste analysis information is sufficient to 
13 meet the Data Quality Objectives (DQOs) for AK in Section C-4a( 1) and allow the Permittees to 
14 demonstrate compliance with the requirements of this WAP. Only TRU mixed waste and TRU 
15 waste that has been characterized in accordance with this WAP and that meets the TSDF-WAC 
16 specified in this Permit will be accepted at the WIPP facility for disposal in a permitted 
17 Underground Hazardous Waste Disposal Unit (HWDU). DOE will approve and provide NMED 
18 with copies of the approved WSPF and accompanying CIS prior to waste stream shipment. 
19 Upon notification of DOE's approval of the WSPF, the generator/storage site may be authorized 
20 to ship waste to WIPP. 

21 In the event the Permittees request detailed information on a waste stream, the site will provide 
22 a Waste Stream Characterization Package (Section C3-12b(2)). For each waste stream, this 
23 package will include the WSPF, the CIS, and the complete AK summary. The Waste Stream 
24 Characterization Package will also include specific Batch Data Reports (BDRs) and raw 
25 analytical data associated with waste container characterization as requested by the Permittees. 

26 C-Od Waste Confirmation 

27 The Permittees will perform waste confirmation on a representative subpopu!ation of each 
28 waste stream shipment after certification and prior to shipment pursuant to Permit Attachment 
29 C7. The Permittees wiH use radiography, review of radiography audio/video recordings, VE, or 
30 review ofVE records (e.g., VE data sheets or packaging logs) to examine at !east 7 percent of 
31 each waste stream shipment to confirm that the waste does not contain ignitable, corrosive, or 
32 reactive waste. Waste confirmation will be performed by the Permittees prior to shipment of the 
33 waste from the generator/storage site to W!PP. 

34 C-1 Identification of TRU Mixed Waste to be Managed at the WIPP Facility 

35 C-1 a Waste Stream Identification 

36 TRU mixed waste destined for disposal at WIPP will be characterized on a waste stream basis. 
37 Generator/storage sites will delineate waste streams using acceptable knowledge. Required 
38 acceptable knowledge is specified in Section C-3b and Permit Attachment C4. 

39 All of the waste within a waste stream may not be accessible for sampling and analysis at one 
40 time. Permit Attachment C2 addresses the requirements for selecting waste containers used for 
41 characterization of waste streams as they are generated or retrieved. 
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C-1 b Waste Summary Category Groups and Hazardous Waste Accepted at the WIPP Facility 

Once a waste stream has been delineated, generator/storage sites will assign a Waste Matrix 
Code to the waste stream based on the physical form of the waste. Waste streams are then 
assigned to one of three broad Summary Category Groups; S3000-Homogeneous Solids, 
S4000-Soils/Gravel, and S5000-Debris Wastes. These Summary Category Groups are used to 
determine further characterization requirements. 

The Permittees will only allow generators to ship those TRU mixed waste streams with EPA 
hazardous waste numbers listed in Table C-9. Some of the waste may also be identified by 
unique state hazardous waste codes or numbers. These wastes are acceptable at WIPP as 
long as the TSDF-WAC are met. The Permittees will require sites to perform characterization of 
all waste streams as required by this WAP. If during the characterization process, new EPA 
hazardous waste numbers are identified, those wastes will be prohibited for disposal at the 
WIPP facility until a permit modification has been submitted to and approved by NMED for these 
new EPA hazardous waste numbers. Similar waste streams at other generator/storage sites will 
be examined by the Permittees to ensure that the newly identified EPA hazardous waste 
numbers do not apply to those similar waste streams. If the other waste streams also require 
new EPA hazardous waste numbers, shipment of these similar waste streams will also be 
prohibited for disposal until a permit modification has been submitted to and approved by 
NMED. 

C-1c Waste Prohibited at the WIPP Facility 

The following TRU mixed waste are prohibited at the WIPP facility: 

• liquid waste is not acceptable at WlPP. Liquid in the quantities delineated below is 
acceptable: 

- Observable liquid shall be no more than 1 percent by volume of the outermost 
container at the time of radiography or visual examination 

Internal containers with more than 60 milliliters or 3 percent by volume observable 
liquid, whichever is greater, are prohibited 

- Containers with Hazardous Waste Number Ui34 assigned shaH have no 
observable liquid 

Overpacking the outermost container that was examined during radiography or 
visual examination or redistributing untreated liquid within the container shalt not be 
used to meet the liquid volume limits 

• non-radionuclide pyrophoric materials, such as elemental potassium 

• hazardous wastes not occurring as co-contaminants with TRU mixed wastes (non
mixed hazardous wastes) 

• wastes incompatible with backfill, seal and panel closures materials, container and 
packaging materials, shipping container materials, or other wastes 
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• wastes containing explosives or compressed gases 

2 • wastes with polychlorinated biphenyls (PCBs) not authorized under an EPA PCB 
3 waste disposal authorization 

4 • wastes exhibiting the characteristic of ignitability, corrosivity, or reactivity (EPA 
5 Hazardous Waste Numbers of 0001, 0002, or 0003) 

6 • waste that has ever been managed as high-level waste and waste from tanks specified 
7 in Table C-8, unless specifically approved through a Class 3 permit modification 

8 • any waste container from a waste stream (or waste stream lot) which has not 
9 undergone either radiographic or visual examination of a statistically representative 

10 subpopulation of the waste stream in each shipment, pursuant to Permit Attachment 
11 C7 

12 • any waste container from a waste stream which has not been preceded by an 
13 appropriate, certified WSPF (see Section C-1d) 

14 Before accepting a container holding TRU mixed waste, the Permittees will perform waste 
15 confirmation activities pursuant to Permit Attachment C7 on each waste stream shipment to 
16 confirm that the waste does not contain ignitable, corrosive, or reactive waste and the assigned 
17 EPA hazardous waste numbers are allowed for storage and disposal by this Permit. Waste 
18 confirmation activities will be performed on at least 7 percent of each waste stream shipped, 
19 equating to examination of at least one of fourteen containers in each waste stream shipment. If 
20 a waste stream shipment contains fewer than fourteen containers, one container will be 
21 examined to satisfy waste confirmation requirements. Section C-4 and Permit Attachment C7 
22 include descriptions of the waste confirmation processes that the Permittees will conduct prior to 
23 receiving a shipment at the WIPP facility. 

24 Containers are vented through filters, allowing any gases that are generated by radio!ytic and 
25 microbial processes within a waste container to escape, thereby preventing over pressurization 
26 or development of conditions within the container that would lead to the development of 
27 ignitable, corrosive, reactive, or other characteristic wastes. 

2a To ensure the integrity of the W!PP facility, waste streams identified to contain incompatible 
29 materials or materials incompatible with waste containers cannot be shipped to WIPP unless 
30 they are treated to remove the incompatibility. Only those waste streams that are compatible or 
31 have been treated to remove incompatibilities will be shipped to W!PP. 

32 C-1 d Control of Waste Acceptance 

33 Every waste stream shipped to WIPP shall be preceded by a WSPF (Figure C-1) and a CIS. 
34 The required WSPF information and the CIS elements are found in Section C3-12b(1) and 
35 Section C3-12b(2). 

36 Generator/storage sites will provide the WSPF to the Permittees for each waste stream prior to 
37 its acceptance for disposal at WIPP. The WSPF and the CIS will be transmitted to the 
38 Permittees for each waste stream from a generator/storage site. If continued waste 
39 characterization reveals discrepancies that identify different hazardous waste numbers or 
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indicates that the waste belongs to a different waste stream, the waste will be redefined to a 
2 separate waste stream and a new WSPF submitted. Generator/storage sites will develop criteria 
3 to determine the specific circumstances under which a WSPF is revised versus when a new 
4 WSPF is required. These criteria will be evaluated by DOE during site audits (Attachment C6). 

5 The Permittees are responsible for the review of WSPFs and CISs to verify compliance with the 
6 restrictions on TRU mixed wastes for WIPP disposal. DOE will approve and submit completed 
7 WSPFs to NMED prior to waste stream shipment. The Permittees will be responsible for the 
8 review of shipping records (Section C-5) to ensure that each waste container has been 
s prepared and characterized in accordance with applicable provisions of this WAP. Waste 

10 characterization data shall ensure the absence of prohibited items specified in Section C-1 c. 

11 Any time the Permittees request additional information concerning a waste stream, the 
12 generator/storage site will provide a Waste Stream Characterization Package (Section C3-
13 12b(2)). The option for the Permittees to request additional information ensures that the waste 
14 being offered for disposal is adequately characterized and accurately described on the WSPF. 

15 C-1 e Waste Generating Processes at the WIPP Facility 

16 Waste generated as a result of the waste containers handling and processing activities at the 
17 WIPP facility is termed "derived" waste. Because derived wastes can contain only those RCRA-
18 regulated materials present in the waste from which they were derived, no additional 
19 characterization of the derived waste is required for disposal purposes. In other words, the 
20 generator/storage site's characterization data and knowledge of the processes at the WIPP 
21 facility will be used to identify and characterize hazardous waste and hazardous constituents in 
22 derived waste. The management of derived waste is addressed in Permit Attachment A 1. 

23 C-2 Waste Characterization Program Requirements and Waste Characterization Parameters 

24 The Permittees shall require the sites to develop the procedure(s) which specify their 
25 programmatic waste characterization requirements. DOE will evaluate the procedures during 
26 audits conducted under the Audit and Surveillance Program (Section C-5a(3)) and may also 
27 evaluate the procedures as part of the review and approval of the WSPF. Sites must notify the 
28 Permittees and obtain DOE approval prior to making data-affecting modifications to procedures 
2s (Permit Attachment C3, Section C3-15). Program procedures shaH address the following 
30 minimum elements: 

31 • Waste characterization and certification procedures for retrievably stored and newly 
32 generated wastes to be sent to the WIPP facility 

33 • Methods used to ensure prohibited items are documented and managed. These will 
34 include procedures for performing radiography, VE, or treatment, if these methods are 
35 used to ensure prohibited items are not present in the waste prior to shipment of the 
36 waste to WIPP. 

37 • Procedures used to verify packaging configurations to determine the correct drum age 
38 criteria (DAC) if headspace gas sampling and analysis is used to collect waste 
39 characterization information per Section C 1-1 a( 1) of the WAP. 
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• Identify the organization(s) responsible for compliance with waste characterization and 
2 certification procedures. 

3 • Identify the oversight procedures and frequency of actions to verify compliance with 
4 waste characterization and certification procedures. 

5 • Develop training specific to waste characterization and certification procedures. 

6 • Ensure that personnel may stop work if noncompliance with waste characterization or 
7 certification procedures is identified. 

a • Develop a nonconformance process that complies with the requirements in Permit 
9 Attachment C3 of the WAP to document and establish corrective actions. 

10 • As part of the corrective action process, assess the potential time frame of the 
11 noncompliance, the potentially affected waste population(s), and the reassessment 
12 and recertification of those wastes. 

13 • A listing of all approved hazardous waste numbers which are acceptable at WIPP are 
14 included in Table C-9. 

15 For those waste streams or containers that are not amenable to radiography (e.g., RH TRU 
16 mixed waste, direct loaded ten-drum overpacks (TOOPs)) for waste confirmation by the 
17 Permittees pursuant to Permit Attachment C7, generator/storage site VE data may be used for 
1s waste acceptance. In those cases, the Permittees will review the generator/storage site VE 
19 procedures to ensure that data sufficient for the Permittees' waste acceptance activities 
20 pursuant to Permit Attachment C7 will be obtained and the procedures meet the minimum 
21 requirements for visual examination specified in Permit Attachment C1, Section C1-4. 

22 The following waste characterization parameters shall be obtained from the generator/storage 
23 sites: 

24 • Determination whether TRU mixed waste streams comply with the applicable 
25 provisions of the TSDF-WAC 

26 • Determination vvhether TRU mixed wastes exhibit a hazardous characteristic 
27 (20.4.1.200 NMAC, incorporating 40 CFR §261 Subpart C) 

2s • Determination whether TRU mixed wastes are listed (20.4.1.200 NMAC, incorporating 
2s 40 CFR §261 Subpart D) 

30 • Estimation of waste material parameter weights 

31 Tables C-1, C-2, C-3 and C-4 provide the parameters of interest for the various constituent 
32 groupings and analytical methodologies. The following sections provide a description of the 
33 acceptable methods to evaluate these parameters for each waste Summary Category Group. 
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C-3 Generator Waste Characterization Methods 

2 The characterization techniques used by generator/storage sites includes acceptable 
3 knowledge and may also include, as necessary, headspace-gas sampling and analysis, 
4 radiography, visual examination, and homogeneous waste sampling and analysis. All 
5 characterization activities are performed in accordance with the WAP. Table C-5 provides a 
6 summary of the characterization requirements for TRU mixed waste. 

7 C-3a Sampling and Analytical Methods 

8 C-3a(1) Headspace Gas Sampling and Analysis 

9 Representative headspace gas sampling and analysis shall be used by generator/storage sites 
10 to determine the types and concentrations of VOCs in the void volume of randomly selected 
11 waste containers in order to resolve the assignment of EPA hazardous waste numbers for those 
12 debris waste streams for which an AK Sufficiency Determination Request has not been 
13 approved by DOE. In addition, VOC constituents will be compared to those assigned by 
14 acceptable knowledge, which may include an analysis of radiolytically derived VOCs. The 
15 generator/storage sites may also consider radiolysis and packaging materials when assessing 
16 the presence of hazardous constituents in the headspace gas results, and whether radiolysis 
17 would generate wastes which exhibit the toxicity characteristic. Refer to Permit Attachment C4 
18 for additional clarification regarding hazardous waste number assignment and headspace gas 
19 results. The methods for random selection of containers for headspace gas sampling and 
20 analysis are specified in Permit Attachment C2. Headspace gas sampling and analysis shall be 
21 subject to the Audit and Surveillance Program (Permit Attachment C6). 

22 ln accordance with EPA convention, identification of hazardous constituents detected by gas 
23 chromatography/mass spectrometry methods that are not on the list of target ana!ytes shall be 
24 reported. These compounds are reported as tentatively identified compounds (TICs) in the 
25 analytical BDR and shall be added to the target analyte list if detected in a given waste stream, 
26 if they appear in the 20.4.1.200 NMAC (incorporating 40 CFR §261) Appendix VIII, and if they 
27 are reported in 25% of the waste containers sampled from a given waste stream. The 
2s headspace gas analysis method Quality Assurance Objectives (QAOs) are specified in Permit 
29 Attachment C3. 

30 C-3a(2) Homogeneous and Soil/Gravel Waste Sampling and Analysis 

31 Representative homogeneous and soil/gravel waste sampling and analysis shall be used by 
32 generator/storage sites to resolve the assignment of EPA hazardous waste numbers for 
33 homogeneous and soH/grave! waste streams for which an AK Sufficiency Determination 
34 Request has not been approved by DOE. Sampling of homogeneous and soH/gravel wastes 
35 shall result in the collection of a sample that is used to resolve the assignment of hazardous 
36 waste numbers. Sampling is accomplished through coring or other EPA approved sampling, 
37 which is described in Permit Attachment C1.For those waste streams defined as Summary 
38 Category Groups S3000 or S4000 on page C-3, debris that may also be present within these 
39 wastes need not be sampled. The waste containers for sampling and analysis are to be 
40 selected randomly from the population of containers for the waste stream. The random selection 
41 methodology is specified in Permit Attachment C2. Homogeneous and soil/gravel sampling and 
42 analysis shall be subject to the Audit and Surveillance Program (Permit Attachment C6). 
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. 
Totals or TCLP analyses for VOCs, SVOCs, and RCRA-regulated metals are used to determine 

2 waste parameters in soils/gravels and solids that may be important to the performance within 
3 the disposal system (Tables C-3 and C-4). To determine if a waste exhibits a toxicity 
4 characteristic for compounds specified in 20.4.1.200 NMAC (incorporating 40 CFR §261, 
5 Subpart C), TCLP may be used instead of total analyses. The generator will use the results from 
6 these analyses to determine if a waste exhibits a toxicity characteristic. The mean concentration 
7 of toxicity characteristic contaminants are calculated for each waste stream such that it can be 
8 reported with an upper 90 percent confidence limit (UCL 90). The UCL90 values for the mean 
9 measured contaminant concentrations in a waste stream will be compared to the specified 

10 regulatory levels in 20.4.1.200 NMAC (incorporating 40 CFR §261 Subpart C), expressed as 
11 totai/TCLP values, to determine if the waste stream exhibits a toxicity characteristic. A 
12 comparison of total analyses and TCLP analyses is presented in Appendix C3 of the WIPP 
13 RCRA Part B Permit Application (DOE, 1997), and a discussion of the UCL90 is included in 
14 Permit Attachment C2. If toxicity characteristic (TC) wastes are identified, these will be 
15 compared to those determined by acceptable knowledge and TC waste numbers will be revised, 
16 as warranted. Refer to Permit Attachment C4 for additional clarification regarding hazardous 
17 waste number assignment and homogeneous solid and soil/gravel analytical results. 

18 C-3a(3) Laboratory Qualification 

19 DOE will ensure that generator/storage sites conduct analyses using laboratories that are 
20 qualified through participation in the Performance Demonstration Program (PDP) (DOE, 2003, 
21 2005). Required QAOs are specified in Permit Attachment C3. In addition, methods and 
22 supporting performance data demonstrating QAO compliance shall be ensured by DOE during 
23 the annual certification audit of the laboratories. 

24 Analytical methods used by the laboratories shall: 1) satisfy all of the appropriate QAOs, and 2) 
25 be implemented through laboratory-documented standard operating procedures. These 
26 analytical QAOs are discussed in detail in Permit Attachment C3. 

27 C-3b Acceptable Knowledge 

28 Acceptable knowledge (AK) is used in TRU mixed waste characterization activities in five ways: 

29 • To delineate TRU mixed waste streams 

30 • To assess whether TRU mixed wastes comply with the TSDF-WAC 

31 • To assess whether TRU mixed wastes exhibit a hazardous characteristic (20.4.1.200 
32 NMAC, incorporating 40 CFR §261 Subpart C) 

33 • To assess whether TRU mixed wastes are listed (20.4.1.200 NMAC, incorporating 40 
34 CFR §261 Subpart D) 

35 • To estimate waste material parameter weights 

36 Acceptable knowledge is discussed in detail in Permit Attachment C4, which outlines the 
37 minimum set of requirements and DQOs which shall be met by the generator/storage sites in 
38 order to use acceptable knowledge. In addition, Section C-5a(3) of this permit attachment 
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describes the assessment of acceptable knowledge through the Audit and Surveillance 
2 Program. 

3 C-3c Radiography and Visual Examination 

4 Radiography and visual examination (VE) are nondestructive qualitative and quantitative 
5 techniques used to identify and verify waste container contents as specified in Permit 
6 Attachment C 1. Generator/storage sites shall perform radiography or VE of 1 00 percent of CH 
7 TRU mixed waste containers in waste streams except for those waste streams for which DOE 
8 approves a Scenario 1 or Scenario 2 Determination Request. No RH TRU mixed waste will be 
9 shipped to WIPP for storage or disposal without documentation of radiography or VE of 100 

10 percent of the containers as specified in Permit Attachment C1. Radiography and/or VE will be 
11 used, when necessary, to examine a waste container to verify its physical form. These 
12 techniques can detect observable liquid in excess of TSDF-WAC limits and containerized 
13 gases, which are prohibited for WIPP disposal. The prohibition of liquid in excess of TSDF-WAC 
14 limits and containerized gases prevents the shipment of corrosive, ignitable, or reactive wastes. 
15 Radiography and/or VE are also able to verify that the physical form of the waste matches its 
16 waste stream description (i.e. Homogeneous Solids, Soil/Gravel, or Debris Waste [including 
17 uncategorized metals]). If the physical form does not match the waste stream description, the 
18 waste will be designated as another waste stream and assigned the preliminary hazardous 
19 waste numbers associated with that new waste stream assignment. That is, if radiography 
20 and/or VE indicates that the waste does not match the waste stream description arrived at by 
21 acceptable knowledge characterization, a non-conformance report (NCR) will be completed and 
22 the inconsistency will be resolved as specified in Permit Attachment C4, and the NCR will be 
23 dispositioned as specified in Permit Attachment C3, Section C3-13. The proper waste stream 
24 assignment will be determined (including preparation of a new WSPF), the correct hazardous 
2s waste numbers will be assigned, and the resolution will be documented. Refer to Permit 
26 Attachment C4 for a discussion of acceptable knowledge and its verification process. 

27 For generator/storage sites that use VE, the detection of any liquid in non-transparent internal 
2s containers, detected from shaking the internal container, will be handled by assuming that the 
29 internal container is filled with liquid and adding this volume to the total liquid in the container 
30 being characterized using VE. The container being characterized using VE would be rejected 
31 and/or repackaged to exclude the internal container if it is over the TSDF-WAC limits. When 
32 radiography is used, or visual examination of transparent containers is performed, if any liquid in 
33 internal containers is detected, the volume of liquid shall be added to the total for the container 
34 being characterized using radiography or VE. Radiography, or the equivalent, will be used as 
35 necessary on the existing/stored waste containers to verify the physical characteristics of the 
36 TRU mixed waste correspond with its waste stream identification/waste stream Waste Matrix 
37 Code and to identify prohibited items. Radiographic examination protocols and QA/QC methods 
38 are provided in Permit Attachment C 1. Radiography and VE shaH be subject to the Audit and 
39 Surveillance Program (Permit Attachment C6). 

40 C-3d Characterization Techniques and Frequency for Newly Generated and Retrievably 
41 Stored Waste 

42 Generator/storage sites will use acceptable knowledge to delineate all TRU mixed waste 
43 containers into waste streams for the purposes of grouping waste for further characterization. 
44 The analyses performed may differ based on the waste stream and the physical form of the 
45 waste (i.e., heterogeneous debris waste cannot be sampled for totals analyses). Both 
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retrievably stored and newly generated wastes will be delineated in this fashion, though the 
2 types of acceptable knowledge used may differ. Section C-3b discusses the use of acceptable 
3 knowledge, sampling, and analysis in more detail. Acceptable knowledge is discussed more 
4 completely in Permit Attachment C4. Every TRU mixed waste stream will be assigned 
5 hazardous waste numbers based upon acceptable knowledge, and the generator/storage sites 
6 may resolve the assignment of hazardous waste numbers using headspace gas (Summary 
7 Category Group S5000 only) and solid sampling and analysis (Summary Category Groups 
8 S3000 and S4000 only). 

9 In the CIS for each waste stream, the generator/storage site will be required to document their 
10 methods, and the findings from those methods, for determining the physical form of the waste 
11 and the presence or absence of prohibited items for both retrievably stored and newly 
12 generated waste. Radiography and/or VE may be used to verify the physical form of retrievably 
13 stored TRU mixed waste. For newly generated waste, physical form and prohibited items may 
14 either be documented during packaging using VE or verified after packaging using radiography 
15 or VE. 

16 For debris waste streams that do not have an AK Sufficiency Determination approved by DOE, 
17 containers selected in accordance with Permit Attachment C2 from those waste streams must 
18 be sampled and analyzed for VOCs in the headspace gas. Likewise, a statistically selected 
19 portion of homogeneous solids and soil/gravel waste streams must be sampled and analyzed 
20 for RCRA-regulated total VOCs, SVOCs, and metals when those waste streams do not have an 
21 AK Sufficiency Determination approved by DOE. Sampling and analysis methods used for 
22 waste characterization are discussed in Section C-3a. 

23 In the process of performing organic headspace and solid sample analyses, nontarget 
24 compounds may be identified. These compounds will be reported as TICs. TICs reported in 
25 25% of the samples and listed in 20.4.1.200 NMAC (incorporating 40 CFR §261) Appendix VIII, 
26 will be compared with acceptable knowledge data to determine if the TIC is in a listed 
27 hazardous waste in the waste stream. TICs identified through headspace gas analyses that 
28 meet the Appendix V!!l list criteria and the 25 percent reporting criteria for a waste stream will 
29 be added to the headspace gas waste stream target list, regardless of the hazardous waste 
30 listing associated with the waste stream. TICs subject to inclusion on the target analyte list that 
31 are toxicity characteristic parameters shall be added to the target analyte list regardless of origin 
32 because the hazardous waste designation for these numbers is not based on source. However, 
33 for toxicity characteristic and non-toxic F003 constituents, the site may take concentration into 
34 account when assessing whether to add a hazardous waste number. TICs reported from the 
35 Totals VOC or SVOC analyses may be excluded from the target analyte list for a waste stream 
36 if the TIC is a constituent in an F-!isted waste whose presence is attributable to waste packaging 
37 materials or radio!ytic degradation from acceptable knowledge documentation. !f the TIC 
38 associated with a total VOC or SVOC analysis cannot be identified as a component of waste 
39 packaging materials or as a product of radiolysis, the generator/storage site will add these TICs 
40 to the list of hazardous constituents for the waste stream (and assign additional EPA listed 
41 hazardous waste numbers, if appropriate). A permit modification will be submitted to NMED for 
42 their approval to add these constituents (and waste numbers), if necessary. For toxicity 
43 characteristic compounds and non-toxic F003 constituents, the generator/storage site may 
44 consider waste concentration when determining whether to change a hazardous waste number. 
45 Refer to Permit Attachment C3 for additional information on TIC identification. 
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Waste characterization solid sampling and analysis activities may differ for retrievably stored 
2 waste and newly generated waste. The waste characterization processes used by the 
3 generator/storage sites for both retrievably stored and newly generated waste streams will be 
4 evaluated during DOE's audit of the site. The typical waste characterization data collection 
5 design used by the generator/storage sites for each type of waste is described in the following 
6 sections. Table C-1 provides a summary of hazardous waste characterization requirements for 
7 all TRU mixed waste by waste characterization parameters. 

8 Table C-5 summarizes the parameters, methods, and rationales for stored and newly generated 
9 CH TRU mixed wastes according to their waste forms. 

10 WIPP may accept TRU mixed waste that has been repackaged or treated. Treated waste shall 
11 retain the original waste stream's listed hazardous waste number designation. 

12 C-3d(1) Newly Generated Waste 

13 The RCRA-regulated constituents in newly generated wastes will typically be documented at the 
14 time of generation based on acceptable knowledge for the waste stream. Newly generated TRU 
15 mixed waste characterization typically begins with verification that processes generating the 
16 waste have operated within established written procedures. Waste containers are delineated 
17 into waste streams using acceptable knowledge. The Permittees will require that the 
18 generator/storage sites document the methods used to delineate waste streams in the 
19 acceptable knowledge record and Acceptable Knowledge Summary Report. Determination that 
20 the physical form of the waste (Summary Category Group) corresponds to the physical form of 
21 the assigned waste stream may be accomplished either using VE during packaging or by 
22 performing radiography as specified in Permit Attachment C 1, Section C 1-3 for retrievably 
23 stored waste. Instead of using a video/audio tape and a single operator, the VE method for 
24 newly generated waste (or repackaged retrievably stored waste) may use a second operator, 
25 who is equally trained to the requirements stipulated in Permit Attachment C 1 , to provide 
26 additional verification by reviewing the contents of the waste container to ensure correct 
27 reporting. If the second operator cannot provide concurrence, corrective actions 2 will be taken 
28 as specified in Permit Attachment C3. The subsequent waste characterization activities depend 
29 on the assigned Summary Category Group, since waste within the Homogeneous Solids and 
30 Soils/Grave! Summary Category Groups may be characterized using different techniques than 
31 the waste in the Debris Waste Summary Category Group. The packaging configuration, type 
32 and number of filters, and rigid liner vent hole presence and diameter necessary to determine 
33 the appropriate drum age criteria (DAC) in accordance with Permit Attachment C1, Section C1-
34 1, may be documented as part of the characterization information collected during the 
35 packaging of newly generated waste or repackaging of retrievably stored waste for those 
36 containers of debris waste that will undergo headspace gas sampling and analysis. 

37 C-3d(1 )(a) Sampling of Newly Generated Homogeneous Solids and Soil/Gravel 

38 When a Determination Request has not been approved by DOE, sampling and analysis of 
39 newly generated homogeneous solid and soil/gravel waste streams shall be conducted in 
40 accordance with the requirements specified in Permit Attachment C 1, Section C 1-2. The 

2 "Corrective action" as used in this WAP and its attachments does not mean corrective action as defined under HWA, RCRA, and 
their implementing regulations. 
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1 number of newly generated homogeneous solid and soil/gravel waste containers to be sampled 
2 will be determined using the procedure specified in Section C2-1 , wherein a statistically selected 
3 portion of the waste will be sampled. 

4 C-3d(2) Retrievably Stored Waste 

5 All retrievably stored waste containers will first be delineated into waste streams using 
6 acceptable knowledge. The Permittees will require that the generator/storage sites document 
7 the methods used to delineate waste streams in the acceptable knowledge record and 
8 Acceptable Knowledge Summary Report. Retrievably stored waste containers may be 
9 examined using radiography or VE to determine the physical waste form (Summary Category 

10 Group), the absence of prohibited items, and additional waste characterization techniques that 
11 may be used based on the Summary Category Groups (i.e., S3000, S4000, S5000). 

12 The headspace gas sampling method provided in Permit Attachment C1 will be used, when 
13 necessary, to resolve the assignment of EPA hazardous waste numbers to debris waste 
14 streams, as specified in Permit Attachment C4. 

15 A statistically selected portion of retrievably stored homogeneous solids and soil/gravel wastes 
16 will be sampled and analyzed for total VOCs, SVOCs, and metals, when necessary. The sample 
17 location selection method is described in Permit Attachment C2. The sampling methods for 
18 these wastes are provided in Permit Attachment C1. 

19 The toxicity characteristic of retrievably stored homogeneous solids and soil/gravel wastes will 
20 be determined using total analysis of toxicity characteristic parameters or TCLP. To determine if 
21 a waste exhibits a toxicity characteristic for compounds specified in 20.4.1.200 NMAC 
22 (incorporating 40 CFR §261, Subpart C), TCLP may be used instead of total analyses. 
23 Appendix C3 of the WIPP RCRA Part B Permit Application (DOE, 1997) discusses 
24 comparability of totals analytical results to those of the TCLP method. 

25 Representativeness of containers selected for headspace gas sampling and waste subjected to 
26 homogeneous solids and soil/gravel sampling and analysis will be validated by the 
27 generator/storage site and by DOE during an audit (Permit Attachment C6) via examination of 
2s documentation that shows that random samples were collected. (Because representativeness is 
29 a quality characteristic that expresses the degree to which a sample or group of samples 
30 represent the population being studied, the random sampling of waste streams ensures 
31 representativeness.) 

32 C-4 Data Verification and Quality Assurance 

33 The Permittees will ensure that applicable waste characterization processes performed by 
34 generator/storage sites sending TRU mixed waste to the WIPP for disposal meets WAP 
35 requirements through data validation, usability and reporting controls. Verification occurs at 
36 three levels: 1) the data generation level, 2) the project level, and 3) the Permittee level. The 
37 validation and verification process and requirements at each level are described in Permit 
38 Attachment C3, Section C3-10. The validation and verification process at the Permittee Level is 
39 also described in Section C-5. 
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2 C-4a(1) Data Quality Objectives 

3 The waste characterization data obtained through WAP implementation will be used to ensure 
4 that the Permittees meet regulatory requirements with regard to both regulatory compliance and 
5 to ensure that all TRU mixed wastes are properly managed during the Disposal Phase. To 
6 satisfy the RCRA regulatory compliance requirements, the following DQOs are established by 
7 this WAP: 

8 • Acceptable Knowledge 

9 

10 

11 

12 

13 

14 

15 

16 

- To delineate TRU mixed waste streams. 

- To assess whether TRU mixed wastes comply with the applicable requirements of 
the TSDF-WAC. 

- To assess whether TRU mixed wastes exhibit a hazardous characteristic 
(20.4.1.200 NMAC, incorporating 40 CFR §261 Subpart C). 

To assess whether TRU mixed wastes are listed (20.4.1.200 NMAC, incorporating 
40 CFR §261, Subpart D). 

- To estimate waste material parameter weights. 

"17 • Headspace-Gas Sampling and Analysis 

18 

19 

- To identify VOCs and quantify the concentrations of VOC constituents in waste 
containers to resolve the assignment of EPA hazardous waste numbers 

20 • Homogeneous Waste Sampling and Analysis 

21 

22 

24 

- To compare UCL90 values for the mean measured contaminant concentrations in a 
waste stream with specified toxicity characteristic levels in 20.4.1.200 NMAC 
(incorporating 40 CFR §261), to determine if the waste is hazardous, and to 
resolve the assignment of EPA hazardous waste numbers. 

zs • Radiography 

26 

27 
28 

- To determine the physical waste form, the absence of prohibited items, and 
additional waste characterization techniques that may be used based on the 
Summary Category Groups (i.e., S3000, S4000, S5000). 

29 • Visual Examination 

30 

31 

32 

- To determine the physical waste form, the absence of prohibited items, and 
additional waste characterization techniques that may be used based on the 
Summary Category Groups (i.e., S3000, S4000, S5000). 
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Reconciliation of these DQOs by the Generator/Storage Site Project Manager or DOE approved 
2 laboratories, as applicable, is addressed in Permit Attachment C3. Reconciliation requires 
3 determining whether sufficient type, quality, and quantity of data have been collected to ensure 
4 the DQOs cited above can be achieved. 

5 C-4a(2) Qualitv Assurance Objectives 

6 The generator/storage sites or DOE approved laboratories, as applicable, shall demonstrate 
7 compliance with each QAO associated with the various characterization methods as presented 
8 in Permit Attachment C3. Generator/Storage Site Project Managers or DOE approved 
9 laboratories, as applicable, are further required to perform a reconciliation of the data with the 

10 DQOs established in this WAP. The Generator/Storage Site Project Manager or DOE approved 
11 laboratories, as applicable, shall conclude that all of the DQOs have been met for the 
12 characterization of the waste stream prior to submitting a WSPF to DOE for approval (Permit 
13 Attachment C3). The following QAO elements shall be considered for each technique, as a 
14 minimum: 

15 • Precision 

16 Precision is a measure of the mutual agreement among multiple measurements. 

17 • Accuracy 

18 

19 

- Accuracy is the degree of agreement between a measurement result and the true 
or known value. 

20 • Completeness 

21 

22 

- Completeness is a measure of the amount of valid data obtained from a method 
compared to the total amount of data obtained that is expressed as a percentage. 

23 • Comparability 

24 - Comparability is the degree to which one data set can be compared to another. 

zs • Representativeness 

26 Representativeness expresses the degree to which data represent characteristics 
27 of a population. 

2s A more detailed discussion of the QAOs, including a mathematical representation, where 
29 appropriate, can be found in Permit Attachment C3, which describes the QAOs associated with 
30 each method of sampling and analysis. 

31 C-4a(3) Sample Control 

32 The generator/storage sites and DOE approved laboratories, as applicable, will implement a 
33 sample handling and control program that will include the maintenance of field documentation 
34 records, proper labeling, and a chain of custody (COC) record. The generator/storage site and 
35 DOE approved laboratories, as applicable, Quality Assurance Project Plan (QAPjP) or 
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procedures referenced in the QAPjP will document this program and include COC forms to 
2 control the sample from the point of origin to the final analysis result reporting. DOE will review 
3 and approve the QAPjP, including their determination that the sample control program is 
4 adequate. The approved QAPjP will be provided to NMED prior to shipment of TRU mixed 
5 waste and before the generator/storage site audit, as specified in Permit Attachment C5. Details 
6 of this sample control program are provided in Permit Attachment C 1 and are summarized 
7 below to include: 

8 • Field Documentation of samples including: point of origin, date of sample, container ID, 
9 sample type, analysis requested, and COC number. 

10 • Labeling and/or tagging including: sample numbering, sample ID, sample date, 
11 sampling conditions, and analysis requested. 

12 • COC control including: name of sample relinquisher, sample receiver, and the date 
13 and time of the sample transfer. 

14 • Proper sample handling and preservation. 

15 C-4a(4) Data Generation 

16 BDRs, in a format approved by DOE, will be used by each generator/storage site and DOE 
17 approved laboratories, as applicable, for reporting waste characterization data. This format will 
18 be included in the generator/storage site and DOE approved laboratories, as applicable, QAPjP, 
19 controlled electronic databases, or procedures referenced in the QAPjP (Permit Attachment C5) 
20 and will include all of the elements required by this WAP for BDR (Permit Attachment C3). 

21 DOE shall perform audits of the generator/storage site waste characterization programs, as 
22 implemented by the generator/storage site QAPjP, to verify compliance with the WAP and the 
23 DQOs in this WAP (See Permit Attachment C6 for a discussion of the content of the audit 
24 program). The primary functions of these audits are to review generator/storage sites' 
25 adherence to the requirements of this WAP and ensure adherence to the WAP characterization 
26 program. DOE shall provide the results of each audit to NMED. If audit results indicate that a 
21 generator/storage site is not in compliance with the requirements of this WAP, DOE will take 
2s appropriate action as specified in Permit Attachment C6. 

29 DOE shall perform audits of the DOE approved laboratory's programs, as implemented by the 
30 laboratory's QAPjP (See Permit Attachment C6 for a discussion of the content of the audit 
31 program). The primary functions of these audits are to review the DOE approved laboratory's 
32 adherence to the requirements of this WAP. DOE shall provide the results of each audit to 
33 NMED. If audit results indicate that a DOE approved laboratory is not in compliance with the 
34 requirements of this WAP, DOE will take appropriate action as specified in Permit Attachment 
35 C6. 

36 DOE shall further require all DOE approved laboratories analyzing WIPP waste samples for the 
37 generator/storage sites to have established, documented QA/QC programs. DOE annually 
38 evaluates these laboratories and their QA/QC programs as part of their participation in DOE's 
39 PDP laboratory performance program. DOE's audits cover the requirements of the lab's QA/QC 
40 program, as well as compliance with this WAP. Continued compliance with these parameters 
41 will be verified by ongoing audits by DOE at the generator/storage sites and these laboratories 
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as specified in Permit Attachment C6. DOE's audits of the generator/storage sites will verify that 
2 the laboratories analyzing the sites' waste have been properly audited by the generator/storage 
3 sites. The laboratory's QA/QC program shall include the following: 

4 Facility organization 
5 A list of equipment/instrumentation 
6 Operating procedures 
7 Laboratory QA/QC procedures 
8 Quality assurance review 
9 • Laboratory records management 

10 C-4a(5) Data Verification 

11 BDRs will document the testing, sampling, and analytical results from the required 
12 characterization activities, and document required QA/QC activities. Data validation and 
13 verification at both the data-generation level and the project level will be performed as required 
14 by this Permit before the required data are transmitted to the Permittees (Permit Attachment 
15 C3). NMED may request, through the Permittees, copies of any BDR, and/or the raw data 
16 validated by the generator/storage sites, to check DOE's audit of the validation process. 

17 C-4a(6) Data Transmittal 

18 BDRs will include the information required by Section C3-1 0 and will be transmitted by hard 
19 copy or electronically (provided a hard copy is available on demand) from the data generation 
20 level to the project level. 

21 The generator/storage site will transmit waste container information electronically via the WIPP 
22 Waste Information System (WWIS). Data will be entered into the VWVIS in the exact format 
23 required by the database. Refer to Section C-5a(1) for WWIS reporting requirements and the 
24 Waste Data System User's Manual (DOE, 2009) for the WWIS data fields and format 
25 requirements. 

26 Once a waste stream is characterized, the Site Project Manager will also submit to the 
27 Permittees a WSPF (Figure C-1) accompanied by the CIS for that waste stream which includes 
28 reconciliation with DQOs (Sections3 C-i2b(1) and C3-12b(2)). The WSPF, the CIS, and 
29 information from the V\f\/V!S will be used as the basis for acceptance of waste characterization 
30 information on TRU mixed wastes to be disposed of at the WIPP. 

31 C-4a(7) Records Management 

32 Records related to waste characterization activities performed by the generator/storage sites will 
33 be maintained in the testing, samp!lng, or analytical facility files or generator/storage site project 
34 files, or at the WIPP Records Archive facility. DOE approved laboratories will forward testing, 
35 sampling, and analytical records along with BDRs, to the generator/storage site project office for 
36 inclusion in the. generator/storage site's project files and to the Permittees for inclusion in the 
37 WIPP faci!lty operating record. Raw data obtained by testing, sampling, and analyzing TRU 
38 mixed waste in support of this WAP will be identifiable, legible, and provide documentary 
39 evidence of quality. TRU mixed waste characterization records submitted to the Permittees shall 
40 be maintained in the WIPP facility operating record and be available for inspection by NMED. 
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Records inventory and disposition schedule (RIDS) or an equivalent system shall be prepared 
2 and approved by generator/storage site personnel. All records relevant to an enforcement action 
3 under this Permit, regardless of disposition, shall be maintained at the generator/storage site 
4 until NMED determines they are no longer needed for enforcement action, and then 
5 dispositioned as specified in the approved RIDS. All waste characterization data and related 
6 QA/QC records for TRU mixed waste to be shipped to the WIPP facility are designated as either 
7 Lifetime Records or Non-Permanent Records. 

8 Records that are designated as Lifetime Records shall be maintained for the life of the waste 
9 characterization program at a participating generator/storage site plus six years or transferred 

10 for permanent archival storage to the WIPP Records Archive facility. 

11 Waste characterization records designated as Non-Permanent Records shall be maintained for 
12 ten years from the date of (record) generation at the participating generator/storage site or at 
13 the WIPP Records Archive facility and then dispositioned according to their approved RIDS. If a 
14 generator/storage site ceases to operate, all records shall be transferred before closeout to the 
15 Permittees for management at the WIPP Records Archive facility. Table C-6 is a listing of 
16 records designated as Lifetime Records and Non-Permanent Records. Classified information 
17 will not be transferred to WIPP. Notations will be provided to the Permittees indicating the 
18 absence of classified information. The approved generator/storage site RIDS will identify 
19 appropriate disposition of classified information. Nothing in this Permit is intended to, nor should 
20 it be interpreted to, require the disclosure of any U.S. Department of Energy classified 
21 information to persons without appropriate clearance to view such information. 

22 C-5 Permittee Level Waste Screening and Verification of TRU Mixed Waste 

23 Permittee waste screening is a two-phased process. Phase I will occur prior to configuring 
24 shipments of TRU mixed waste. Phase II will occur after configuration of shipments of TRU 
25 mixed waste but before it is disposed at the WIPP facility. Figure C-3 presents Phase I and a 
26 portion of Phase II of the TRU mixed waste screening process. Permit Attachment C7 presents 
27 the TRU mixed waste confirmation portion of Phase II activities. 

28 C-5a Phase l Waste Stream Screening and Verification 

zs The first phase of the waste screening and verification process will occur before TRU mixed 
3o waste is shipped to the WIPP facility. Before the Permittees begin the process of accepting TRU 
31 mixed waste from a generator/storage site, an initial audit of that generator/storage site will be 
32 conducted as part of the Audit and Surveillance Program (Permit Attachment C6). The RCRA 
33 portion of the generator/storage site audit program will provide on-site verification of 
34 characterization procedures; BDR preparation; and recordkeeping to ensure that all applicable 
35 provisions of the WAP requirements are met. Another portion of the Phase l verification is the 
36 WSPF approval process. At the WlPP facility, this process includes verification that all of the 
37 required elements of the WSPF and the CIS are present (Permit Attachment C3) and that the 
38 waste characterization information meet acceptance criteria required for compliance with the 
39 WAP (Section C3-12b(1)). 

40 A generator/storage site must first prepare a QAPjP, which includes applicable WAP 
41 requirements, and submit it to DOE for review and approval (Permit Attachment C5). Once 
42 approved, a copy of the QAPjP is provided to NMED for examination. The generator/storage 
43 site will implement the specific parameters of the QAPjP after it is approved. An initial audit will 
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be periormed after QAPjP implementation and prior to the generator/storage site being certified 
2 for shipment of waste to WIPP. Additional audits, focusing on the results of waste 
3 characterization, will be periormed at least annually. DOE has the right to conduct unannounced 
4 audits and to examine any records that are related to the scope of the audit. See Section C-
5 5a(3) and Permit Attachment C6 for further information regarding audits. 

6 When the required waste stream characterization data have been collected by a 
7 generator/storage site and the initial generator/storage site audit has been successfully 
8 completed, the generator/storage Site Project Manager will verify that waste stream 
9 characterization meets the applicable WAP requirements as a part of the project level 

10 verification (Section C3-1 Ob). If the waste characterization does not meet the applicable 
11 requirements of the WAP, the mixed waste stream cannot be managed, stored, or disposed at 
12 WIPP until those requirements are met. The Site Project Manager will then complete a WSPF 
13 and submit it to the Permittees, along with the accompanying CIS for that waste stream (Section 
14 C3-12b(1 )). All data necessary to check the accuracy of the WSPF will be transmitted to the 
15 Permittees for verification. This provides notification that the generator/storage site considers 
16 that the waste stream (identified by the waste stream identification number) has been 
17 adequately characterized for disposal prior to shipment to WIPP. The Permittees will compare 
18 headspace gas, radiographic, visual examination and solid sampling/analysis data obtained 
19 subsequent to submittal and approval of the WSPF (and prior to submittal) with characterization 
20 informationpresented on this form. If the Permittees determine (through the data comparison) 
21 that the characterization information is adequate, DOE will approve the WSPF. Prior to the first 
22 shipment of containers from the approved waste stream, the approved WSPF and 
23 accompanying CIS will be provided to NMED. If the data comparison indicates that analyzed 
24 containers have hazardous wastes not present on the WSPF, or a different Waste Matrix Code 
25 applies, the WSPF is in error and shall be resubmitted. Ongoing WSPF examination is 
26 discussed in detail in Section C-5a(2). 

27 Audits of generator/storage sites will be conducted as part of the Audit and Surveillance 
28 Program (Permit Attachment C6). The RCRA portion of the generator/storage site audit program 
29 will provide on-site verification of waste characterization procedures; BDR preparation; and 
30 record keeping to ensure that all applicable provisions of the WAP requirements are met. As 
31 part of the waste characterization data submittal, the generator/storage site will also transmit the 
32 data on a container basis via the WW!S. This data submittal can occur at any time as the data 
33 are being collected, but will be complete for each container prior to shipment of that container. 
34 The V\NVIS will conduct internal edit/limit checks as the data are entered, and the data will be 
35 available to the Permittees as supporting information for WSPF review. NMED will have read-
36 only access to the WWIS as necessary to determine compliance with the WAP. The initial 
37 WSPF check periormed by the Permittees will include WWIS data submitted by the 
38 generator/storage site for each waste container submitted for the WSPF review and the CIS. 
39 The Permittees wiH compare ongoing sampling/analysis .-characterization data obtained and 
40 submitted via the WWIS to the approved WSPF. If this comparison shows that containers have 
41 hazardous wastes not reported on the WSPF, or a different Waste Matrix Code applies, the data 
42 are rejected and the waste containers are not accepted for shipment until a new or revised 
43 WSPF is submitted to the Permittees and approved by DOE. 

44 If discrepancies regarding hazardous waste number assignment or Waste Matrix Code 
45 designation arise as a result of the Phase I review, the generator/storage sites will be contacted 
46 by the Permittees and required to provide the necessary additional information to resolve the 
47 discrepancy before that waste stream is approved for disposal at the WIPP facility. If the 
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1 discrepancy is not resolved, the waste stream will not be approved. DOE will notify NMED in 
2 writing of any discrepancies identified during WSPF review and the resulting discrepancy 
3 resolution prior to waste shipment. The Permittees will not manage, store, or dispose the waste 
4 stream until this discrepancy is resolved in accordance with this WAP. 

5 C-5a(1) WWIS Description 

6 All generator/storage sites planning to ship TRU mixed waste to WIPP will supply the required 
7 data to the WWIS. The WWIS Data Dictionary includes all of the data fields, the field format and 
8 the limits associated with the data as established by this WAP. These data will be subjected to 
9 edit and limit checks that are performed automatically by the database, as defined in the Waste 

10 Data System User's Manual (DOE, 2009). 

11 The Permittees will coordinate the data transmission with each generator/storage site. Actual 
12 data transmission will use appropriate technology to ensure the integrity of the data 
13 transmissions. The Permittees will require sites with large waste inventories and large 
14 databases to populate a data structure provided by the Permittees that contains the required 
15 data dictionary fields that are appropriate for the waste stream (or waste streams) at that site. 
16 For example, totals analysis data will not be requested from sites that do not have 
17 homogeneous solids or soil/gravel waste. The Permittees will access these data via the Internet 
18 to ensure an efficient transfer of this data. Small quantity sites will be given a similar data 
19 structure by the Permittees that is tailored to their types of waste. Sites with very small 
20 quantities of waste will be provided with the ability to assemble the data interactively to this data 
21 structure on the WWIS. 

22 The Permittees will use the WWIS to verify that all of the supplied data meet the edit and limit 
23 checks prior fo the shipment of any TRU mixed waste to WIPP. The VVVI/IS automatically will 
24 notify the generator/storage site if any of the supplied data fails to meet the requirements of the 
25 edit and limit checks via an appropriate error message. The generator/storage site will be 
26 required to correct the discrepancy with the waste or the waste data and re-transmit the 
27 corrected data prior to acceptance of the data by the VVVVIS. The Permittees will review data 
28 reported for each container of each shipment prior to providing notification to the shipping 
29 generator/storage site that the shipment is acceptable. Read-only access to the WW!S will be 
30 provided to NMED. Table C-7 contains a listing of the data fields contained in the WW!S that are 
31 required as part of this Permit. 

32 The \MNIS will generate the following: 

33 • Waste Emplacement Report 

34 

35 

36 

37 

38 

39 

40 

41 

This report will be added to the operating record to track the quantities of waste, date 
of emplacement, and location of authorized containers or container assemblies in the 
repository. The Permittees will document the specific panel room or drift that an 
individual waste container is placed in as well as the row/column/height coordinates 
location of the container or containers assembly. This report will be generated on a 
weekly basis. Locations of containers or container assemblies will also be placed on a 
map separate from the WWIS. Reports and maps that are included as part of the 
operating record will be retained at the WIPP site, for the life of the facility. 
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• Shipment Summary Report 

2 This report will contain the container identification numbers (IDs) of every container in 
3 the shipment, listed by Shipping Package number and by assembly number (for 
4 seven-packs, four-packs, and three-packs), for every assembly in the Shipping 
5 Package. This report is used by the Permittees to verify containers in a shipment and 
6 will be generated on a shipment basis. 

7 • Waste Container Data Report 

8 

9 

10 

11 

12 

This report will be generated on a waste stream basis and will be used by the 
Permittees during the WSPF review and DOE approval process. This report will 
contain the data listed in the Characterization Module on Table C-7. This report will be 
generated and attached to the WSPF for inclusion in the facility operating record and 
will be kept for the life of the facility. 

13 • Reports of Change Log 

14 This will consist of a short report that lists the user ID and the fields changed. The 
15 report will also include a reason for the change. A longer report will list the information 
16 provided on the short report and include a before and after image of the record for 
17 each change, a before-record for each deletion, and the new information for added 
18 records. These reports will provide an auditable trail for the data in the database. 

19 Access to the VWVIS will be controlled by the Permittees' Data Administrator (DA) who will 
20 control the WWIS users based on approval from management personneL 

21 The TRU mixed waste generator/storage sites will only have access to data that they have 
22 supplied, and only until the data have been formally accepted by the Permittees. After the data 
23 have been accepted, the data will be protected from indiscriminate change and can only be 
24 changed by an authorized DA. 

25 The WWIS has a Change Log that requires a reason for the change from the DA prior to 
26 accepting the change. The data change information, the user lD of the authorized DA making 
27 the change, and the date of the change will be recorded in the data change log automatically. 
2s The data change log cannot be revised by any user, including the DA. The data change log wiH 
29 be subject to internal and external audits and will provide an auditable trail for all changes made 
30 to previously approved data. 

31 C-5a(2) Examination of the Waste Stream Profile Form and Container Data Checks 

32 The Permittees will verify the completeness and accuracy of the Waste Stream Profile Form 
33 (Section C3-12b(1)). Figure C-2 includes the waste characterization and waste stream approval 
34 process. The assignment of the waste stream description, Waste Matrix Code Group, and 
35 Summary Category Groups; the results of waste analyses, as applicable; the acceptable 
36 knowledge summary documentation; the methods used for characterization; the DOE 
37 certification, and appropriate designation of EPA hazardous waste number(s) will be examined 
38 by the Permittees. If the WSPF is inaccurate, efforts will be made to resolve discrepancies by 
39 contacting the generator/storage site in order for the waste stream to be eligible for shipment to 
40 the WIPP facility. If discrepancies in the waste stream are detected at the generator/storage 
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site, the generator/storage site will implement a non-conformance program to identify, 
document, and report discrepancies (Permit Attachment C3). 

The WSPF shall pass all verification checks by the Permittees in order for the waste stream to 
be approved by DOE for shipment to the WIPP facility. The WSPF check against waste 
container data will occur during the initial WSPF approval process (Section C-5a). 

The EPA hazardous waste numbers for the wastes that appear on the Waste Stream Profile 
Form will be compared to those in Table C-9 to ensure that only approved wastes are accepted 
for management, storage, or disposal at WIPP. Some of the waste may also be identified by 
unique state hazardous waste codes or numbers. These wastes are acceptable at WIPP as 
long as the TSDF-WAC are met. The CIS will be reviewed by the Permittees to verify that the 
waste has been classified correctly with respect to the assigned EPA hazardous waste 
numbers. Any analytical method used will be compared to those listed in Tables C-2, C-3, and 
C-4 to ensure that only approved analytical methods were used for analysis of the waste. The 
Permittees will verify that the applicable requirements of the TSDF-WAC have been met by the 
generator/storage site. 

Waste data transferred via the WWIS after WSPF approval will be compared with the approved 
WSPF. Any container from an approved hazardous waste stream with a description different 
from its WSPF will not be managed, stored, or disposed at WIPP. 

The Permittees will also verify that three different types of data specified below are available for 
every container holding TRU mixed waste before that waste is managed, stored, or disposed at 
W!PP: 1) an assignment of the waste stream's waste description (by Waste Matrix Codes) and 
Waste Matrix Code Group; 2) a determination of ignitability, reactivity, and corrosivity; and 3) a 
determination of compatibility. The verification of waste stream description will be performed by 
reviewing the WWIS for consistency in the waste stream description and WSPF. The CIS will 
indicate if the waste has been checked for the characteristics of ignitability, corrosivity, and 
reactivity. The final verification of waste compatibility will be performed using Appendix C1 of the 
WIPP RCRA Part B Permit Application (DOE, "1997), the compatibility study. 

Any container with unresolved discrepancies associated with hazardous waste characterization 
will not be managed, stored, or disposed at the WIPP facility until the discrepancies are 
resolved. If the discrepancies cannot be resolved, DOE will revoke the approval status of the 
waste stream, suspend shipments of the waste stream, and notify NMED. Waste stream 
approval will not be reinstated until the generator/storage site demonstrates a!! corrective 
actions have been implemented and the generator/storage site waste characterization program 
is reassessed by DOE. 

C-5a(3) Audit and Surveillance Program 

An important part of the Permittees' verification process is the Audit and Surveillance Program. 
The focus of this audit program is compliance with this WAP and the Permit. This audit program 
addresses all AK implementation and waste sampling and analysis activities, from waste stream 
classification assignment through waste container certification, and ensures compliance with 
SOPs and the WAP. Audits will ensure that containers and their associated documentation are 
adequately tracked throughout the waste handling process. Operator qualifications will be 
verified, and implementation of QAIQC procedures will be surveyed. A final report that includes 
generator/storage site or DOE approved laboratory audit results and applicable WAP-related 
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1 corrective action report (CAR) resolution will be provided to NMED for approval, and will be kept 
2 in the WIPP facility operating record until closure of the WIPP facility. 

3 DOE will perform an initial audit at each generator/storage site performing waste 
4 characterization activities prior to the formal acceptance of the WSPFs and/or any waste 
5 characterization data supplied by the generator/storage sites. Audits will be performed at least 
6 annually thereafter, including the possibility of unannounced audits (i.e., not a regularly 
7 scheduled audit). These audits will allow NMED to verify that the Permittees have implemented 
8 the WAP and that generator/storage sites have implemented a QA program for the 
9 characterization of waste and meet applicable WAP requirements. DOE will also audit annually 

10 the DOE approved laboratories performing waste sampling and/or analysis. The accuracy of 
11 physical waste description and waste stream assignment provided by the generator/storage site 
12 will be verified by review of the radiography results, and visual examination of data records and 
13 radiography images (as necessary) during audits conducted by DOE. More detail on this audit 
14 process is provided in Permit Attachment C6. 

15 C-5b Phase II Waste Shipment Screening and Verification 

16 As presented in Figure C-3, Phase II of the waste shipment screening and verification process 
17 begins with confirmation of the waste pursuant to Permit Attachment C7 after waste shipments 
18 are configured. After the waste shipment has arrived, the Permittees will screen the shipments 
19 to determine the completeness and accuracy of the EPA Hazardous Waste Manifest and the 
20 land disposal restriction notice completeness. The Permittees will verify there are no waste 
21 shipment irregularities and the waste containers are in good condition. Only those waste 
22 containers that are from shipments that have been confirmed pursuant to Permit Attachment C7 
23 and that pass a!! Phase !l waste screening and verification determinations will be emplaced at 
24 WIPP. For each container shipped, the Permittees shall ensure that the generator/storage sites 
25 provide the following information: 

26 Hazardous Waste Manifest Information: 

27 Generator/storage site name and EPA ID 
zs Generator/storage site contact name and phone number 
zs Quantity of waste 
30 List of up to six state and/or federal hazardous waste numbers in each line item 
31 Listing of all shipping container !Ds (Shipping Package serial number) 
32 • Signature of authorized generator representative 

33 Specific Waste Container information: 

34 Waste Stream Identification Number 
35 List of Hazardous Waste Numbers per Container 
36 Certification Data 
37 • Shipping Data (Assembly numbers, ship date, shipping category, etc.) 

38 This information shall also be supplied electronically to the WWIS. The container-specific 
39 information will be supplied electronically as described in Section C-5a(1), and shall be supplied 
40 prior to the Permittees' management, storage, or disposal of the waste. 
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The Permittees will verify each approved shipment upon receipt at WIPP against the data on the 
\NNIS shipment summary report to ensure containers have the required information. A Waste 
Receipt Checklist will be used to document the verification. 

C-5b(1) Examination of the EPA Uniform Hazardous Waste Manifest and Associated Waste 
Tracking Information 

Upon receipt of a TRU mixed waste shipment, the Permittees will make a determination of EPA 
Uniform Hazardous Waste Manifest completeness and sign the manifest to allow the driver to 
depart. For CH TRU mixed waste, the Permittees will then make a determination of waste 
shipment completeness by checking the unique, bar-coded identification number found on each 
container holding TRU mixed waste against the \NNIS database after opening the Shipping 
Package. 

The \NNIS links the bar-coded identification numbers of all containers in a specific waste 
shipment to the waste assembly (for 7-packs, 4-packs, 3-packs and 5-drum carriages) and to 
the shipment identification number, which is also written on the EPA Hazardous Waste 
Manifest. 

For shipments in the RH-TRU 728 cask, the identification number of the single payload 
container is read during cask-to-cask transfer in the Transfer Cell and then checked against the 
\NNIS database. For shipments in the CNS 10-1608 cask, the Permittees will make a 
determination of waste shipment completeness by checking the unique identification number 
found on each container holding TRU mixed waste in the Hot Cell against the WWIS database 
after unloading the cask. 

Generators electronically transmit the waste shipment information to the WWIS before the TRU 
mixed waste shipment is transported. Once a TRU mixed waste shipment arrives, the 
Permittees verify the identity of each cask or container (or one container in a bound 7-pack, 4-
pack, or 3-pack) using the data already in the WWIS. 

The 'WWIS will maintain waste container receipt and emplacement information provided by the 
Permittees. It will include, among other items, the following information associated with each 
container of TRU mixed waste: 

• Package inner containment vessel or shipping cask closure date 
• Package (container or canister) receipt date 
• Overpack identification number (if appropriate) 
• Package (container or canister) emplacement date 
• Package (container or canister) emplacement location 

Manifest discrepancies will be identified during manifest examination and container bar-code 
'WWIS data comparison. A manifest discrepancy is a difference between the quantity or type of 
hazardous waste designated on the manifest and the quantity or type of hazardous waste the 
WIPP facility actually receives. The generator/storage site technical contact (as listed on the 
manifest) will be contacted to resolve the discrepancy. If the discrepancy is identified prior to the 
containers being removed from the package or shipping cask, the waste will be retained in the 
parking area. If the discrepancy is identified after the waste containers are removed from the 
package or cask, the waste will be retained in the Waste Handling Building (WHB) until the 
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1 discrepancy is resolved. Errors on the manifest can be corrected by the WIPP facility with a 
2 verbal (followed by a mandatory written) concurrence by the generator/storage site technical 
3 contact. All discrepancies that are unresolved within fifteen (15) days of receiving the waste will 
4 be immediately reported to NMED in writing. Notifications to NMED will consist of a letter 
5 describing the discrepancies, discrepancy resolution, and a copy of the manifest. If the manifest 
6 discrepancies have not been resolved within thirty (30) days of waste receipt, the shipment will 
7 be returned to the generator/storage facility. If it becomes necessary to return waste containers 
s to the generator/storage site, a new EPA Uniform Hazardous Waste Manifest may be prepared 
9 by the Permittees. 

10 Documentation of the returned containers will be recorded in the WWIS. Changes will be made 
11 to the WWIS data to indicate the current status of the container(s) The reason for the WWIS 
12 data change and the record of the WWIS data change will be maintained in the change log of 
13 the WWIS, which will provide an auditable record of the returned shipment. 

14 The Permittees will be responsible for the resolution of discrepancies, notification of NMED, as 
15 well as returning the original copy of the manifest to the generator/storage site. 

16 C-5b(2) Examination of the Land Disposal Restriction (LOR) Notice 

17 TRU mixed waste designated by the Secretary of Energy for disposal at WIPP is exempt from 
18 the LDRs by the WIPP Land Withdrawal Act Amendment (Public Law 104-201 ). This 
19 amendment states that WIPP 'Waste is exempted from treatment standards promulgated 
20 pursuant to section 3004(m) of the Solid Waste Disposal Act (42 U.S. C. 6924(m)) and shall not 
21 be subjected to the Land Disposal prohibitions in section 3004(d), (e), (f), and (g) of the Solid 
22 Waste Disposal Act." Therefore, with the initial shipment of a TRU mixed waste stream, the 
23 generator shall provide the Permittees with a one time written notice. The notice must include 
24 the information listed below: 

25 Land Disposal Restriction Notice Information: 

26 • EPA Hazardous Waste Number(s) and Manifest Numbers of first shipment of a mixed 
27 waste stream 

28 • Statement: this waste is not prohibited from land disposal 

29 • Date the waste is subject to prohibition 

30 This information is the applicable information taken from column "268.7(a)(4)" of the "Generator 
31 Paperwork Requirements Table" in 20.4.1.800 NMAC (incorporating 40 CFR §268.7(a)(4)). 
32 Note that item "5" from the "Generator Paperwork Requirements Table" is not applicable since 
33 waste analysis data are provided electronically via the \NWIS and item "7" is not applicable 
34 since waste designated by the Secretary of Energy for disposal at WIPP is exempted from the 
35 treatment standards. 

36 The Permittees will review the LOR notice for accuracy and completeness. The generator will 
37 prepare this notice in accordance with the applicable requirements of 20.4.1.800 NMAC 
38 (incorporating 40 CFR §268.7(a)(4)). 
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2 The Permittees will make a determination of TRU mixed waste shipment irregularities. The 
3 following items will be inspected for each TRU mixed waste shipment arriving at the WIPP 
4 facility: 

5 • Whether the number and type of containers holding TRU mixed waste match the 
6 information in the WWIS 

7 • Whether the containers are in good condition 

8 The Permittees will verify that the containers (as identified by their container ID numbers) are 
9 the containers for which accepted data already exists in the WWIS. A check will be performed 

10 by the Permittees comparing the data on the WWIS Shipment Summary Report for the 
11 shipment to the actual shipping papers (including the EPA Hazardous Waste Manifest). This 
12 check also verifies that the containers included in the shipment are those for which approved 
13 shipping data already exist in the WWIS Transportation Data Module (Table C-7). For standard 
14 waste boxes (SWBs) and ten drum overpacks (TOOPs), this check will include comparing the 
15 barcode on the container with the container number on the shipping papers and the data on the 
16 WWIS Shipment Summary Report. For 7-pack assemblies, one of the seven container barcodes 
17 will be read by the barcode reader and compared to the assembly information for this container 
18 on the WWIS Shipment Summary Report. This will automatically identify the remaining six 
19 containers in the assembly. This process enables the Permittees to identify all of the containers 
20 in the assembly with minimum radiological exposure. If all of the container IDs and the 
21 information on the shipping papers agree with the WWIS Shipment Summary Report, and the 
22 shipment was subject to waste confirmation by the Permittees prior to shipment to WIPP 
23 pursuant to Permit Attachment C7, the containers will be approved for storage and disposal at 
24 the WIPP facility. 

25 C-6 Permittees' Waste Shipment Screening QA/QC 

26 Waste shipment screening QA/QC ensures that TRU mixed waste received is that which has 
27 been approved for shipment during the Phase I and Phase II screening. This is accomplished by 
2s maintaining QA/QC control of the waste shipment screening process. The screening process 
29 will be controHed by administrative processes which will generate records documenting waste 
30 receipt that will become part of the waste receipt record. The waste receipt record documents 
31 that container identifications correspond to shipping information and approved TRU mixed 
32 waste streams. The Permittees will extend QAJQC practices to the management of all records 
33 associated with waste shipment screening determinations. 

34 C-7 Records Management and Reporting 

35 As part of the WIPP facility's operating record, data and documents associated with waste 
36 characterization and waste confirmation are managed in accordance with standard records 
37 management practices. 

3s All waste characterization data for each TRU mixed waste container transmitted to WIPP shall 
39 be maintained by the Permittees for the active life of the WIPP facility plus two years. The active 
40 life of the WIPP facility is defined as the period from the initial receipt of TRU mixed waste at the 
41 facility until NMED receives certification of final closure of the facility. After their active life, the 
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1 records shall be retired to the WIPP Records Archive facility and maintained for 30 years. These 
2 records will then be offered to the National Archives. However, this disposition requirement does 
3 not preclude the inclusion of these records in the permanent marker system or other 
4 requirements for institutional control. 

5 The storage of the Permittees' copy of the manifest, LOR information, waste characterization 
6 data, WSPFs, waste confirmation activity records, and other related records will be identified on 
7 the appropriate records inventory and disposition schedule. 

s The following records will be maintained for waste characterization and waste confirmation 
9 purposes as part of the WIPP facility operating record: 

10 • Completed WIPP WSPFs and accompanying CIS, including individual container data 
11 as transferred on the WWIS (or received as hard-copy) and any discrepancy-related 
12 documentation as specified in Section C-5a 

13 • Radiography and visual examination records (data sheets, packaging logs, and video 
14 and audio recordings) of waste confirmation activities 

15 • Completed Waste Receipt Checklists and discrepancy-related documentation as 
16 specified in Section C-5b 

17 • WIPP WWIS Waste Emplacement Report as specified in Section C-5a(1) 

18 • Audit reports and corrective action reports from the Audit and Surveillance Program 
19 audits as specified in Section C-5a(3) and Permit Attachment C6 

20 • CARs and closure information for corrective actions taken due to nonconforming waste 
21 being identified during waste confirmation by the Permittees 

22 These records will be maintained for all TRU mixed waste managed at the WIPP facility. 

23 Waste characterization and waste confirmation data and documents related to waste 
24 characterization that are part of the W!PP facility operating record are managed in accordance 
25 with the following guidelines: 

26 C-7 a General Requirements 

27 Records shall be legible 

28 Corrections shall be made with a single line through the incorrect information, and the date 
29 and initial of the person making the correction shall be added 

30 Black ink is encouraged, unless a copy test has been conducted to ensure the other color 
31 ink will copy 

32 Use of highlighters on records is discouraged 

33 Records shall be reviewed for completeness 
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• Records shall be validated by the cognizant manager or designee 

2 C-7b Records Storage 

3 Active records shall be stored when not in use 

4 Quality records shall be kept in a one-hour (certified) fire-rated container or a copy of a 
5 record shall be stored separately (sufficiently remote from the original) in order to 
6 prevent destruction of both copies as a result of a single event such as fire or natural 
7 disaster 

s • Unauthorized access to the records is controlled by locking the storage container or 
g controlling personnel access to the storage area 

10 C-8 Reporting 

11 The Permittees will provide a biennial report in accordance with 20.4.1.500 NMAC 
12 (incorporating 40 CFR §264.75) to NMED that includes information on actual volume and waste 
13 descriptions received for disposal during the time period covered by the report. 

14 
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Summary of Hazardous Waste Characterization Requirements for Transuranic Mixed Waste a 

Parameter Techniques and Procedure 

Ph~sical Waste Form Waste 1ns2ection Procedures 

Summa[Y Radiography 

Catego[Y Names Visual Examination 

S3000 Homogeneous Solid (Permit Attachment C 1) 

S4000 Soil/Gravel 
S5000 Debris Wastes 

Heads2ace Gases Gas Analysis ! 

Volatile Organic Compounds Gas Chromatography /Mass Spectroscopy 

Benzene Alcohols and Ketones (GC/MS), EPA T0-14A or T0-15, or modified 

Bromoform Acetone SW-846 8260 

Carbon tetrachloride Butanol ( Permit Attachment C3 ) 

Chlorobenzene Methanol GC/Fiame Ionization Detector (FID), for alcohols 
Chloroform Methyl ethyl ketone and ketones, SW-846 8015 
1, 1-Dichloroethane Methyl isobutyl ketone ( Permit Attachment C3 ) 
1 ,2-Dichloroethane Fourier Transform Infrared Spectroscopy 
1 , 1-Dichloroethylene (FTIRS), SW-846 
(trans)-1 ,2-Dichloroethylene 
Ethyl benzene 
Ethyl ether 
Methylene chloride 
1,1 ,2,2-Tetrachloroethane 
Tetrachloroethylene 
Toluene 
1,1, 1-Trichloroethane 
Trichloroethylene 
1,1, 2-Trichloro-1 ,2,2-trifluoroethane 
Xylenes 

Total Volatile Organic Com12ounds Total Volatile Organic Com12ound Analysis 9 

Acetone lsobutanol TCLP, SW-846 1311 
Benzene Methanol 

GC/MS, SW-846 8260 Bromoform Methyl ethyl ketone 
Butanol Methylene chloride GC/F!D, SW-846 8015 
Carbon disulfide Pyridine0 ( Permit Attachment C3 ) 
Carbon tetrachloride 1,1 ,2 ,2-Tetrachloroethane HPLC, SW-846 8315A 
Chlorobenzene Tetrachloroethylene Acceptable Knowledge for Summary Category 
Chloroform Toluene 
1 ,4-Dichlorobenzene0 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

SSOOO (Debris Wastes) 

1.2-Dichlorobenzenec T rich!orofluoromethane 
1 ,2-Dichloroethane 1,1, 1-Trichloroethane 
1, 1-Dichloroethylene 1,1 ,2-Trichloroethane 
Ethyl benzene Trichloroethylene 
Ethyl ether Vinyl chloride 
Formaldehydeb Xylenes 
Hydrazinec (trans)-1 ,2-Dichloroethvlene 
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Table C-1 
2 Summary of Hazardous Waste Characterization Requirements for Transuranic Mixed Waste a 

3 

Parameter Techniques and Procedure 

Total Semivolatile Organic Com2ounds Total Semivolatile Organic Comeound 

Cresols 
Analysis !1. 

1 ,4-Dichlorobenzene• TCLP, SW-8461311 
1 ,2-Dichlorobenzene• GC/MS, SW-846 8270 
2,4-Dinitrophenol ( Permit Attachment C3 ) 
2,4-Dinitrotoluene 

Acceptable Knowledge for Summary Category Hexachlorobenzene 
Hexachloroethane S5000 (Debris Wastes) 

Nitrobenzene 
Pentachlorophenol 
Pyridine• 

Total Metals Total Metals Analysis !1. 

Antimony Mercury TCLP, SW-846 1311 
Arsenic Nickel ICP- MS, SW-846 6020 , 
Barium Selenium ICP Emission Spectroscopy, SW-846 6010 
Beryllium Silver Atomic Absorption Spectroscopy , SW-846 7000 
Cadmium Thallium ( Permit Attachment C3 ) 
Chromium Vanadium Acceptable Knowledge for Summary Category 
Lead Zinc S5000 (Debris Wastes) 

Permit Attachment C 
b Required only for homogeneous solids and soil/gravel waste from Savannah River Site to resolve the 

assignment of EPA hazardous waste numbers. 

g 

Required only for homogeneous solids and soil/gravel waste from Oak Ridge National Laboratory and 
Savannah River Site to resolve the assignment of EPA hazardous waste numbers. 

Can also be analyzed as a semi-volatile organic compound 

Can also be analyzed as a volatile organic compound. 

Required only to resolve the assignment of EPA hazardous waste numbers to debris waste streams. 

Required only to resolve the assignment of EPA hazardous waste numbers to homogeneous solid and 
soH/gravel waste streams. 
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Headspace Target Analyte List and Methods b 

Parameter EPA Specified Analytical Method 

Benzene 
Bromoform 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
1, 1-Dichloroethane 
1 ,2-Dichloroethane 
1 , 1-Dichloroethylene 
(trans)-1 ,2-Dichloroethylene EPA: Modified T0-14A, T0-15•; Modified 8260 
Ethyl benzene EPA- Approved FTIRS 
Ethyl ether 
Methylene chloride 
1,1 ,2,2-Tetrachloroethane 
Tetrachloroethylene 
Toluene 
1, 1, 1-Trichloroethane 
Trichloroethylene 
1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 
Xylenes 

Acetone EPA: Modified T0-14 A, T0-15•; 
Butanol Modified 8260 
Methanol Method 8015 
Methyl ethyl ketone EPA- Approved FTIRS 
Methyl isobutyl ketone 

U.S. Environmental Protection Agency (EPA), 1999, Compendium of Methods for the Determination of Toxic 
Oraanic Compounds in Ambient Air- Second Edition (EPA/625/R-96/0iOb). The most current revision of the 
specified methods may be used. 

b Required only for debris waste when required to resolve the assignment of EPA hazardous waste numbers. 
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Table C-3 
2 Required Organic Analyses and Test Methods Organized by Organic Analytical Groups e 

3 

Organic Analytical Group Required Organic Analyses EPA Specified Analytical Method a,d 

Nonhalogenated Volatile Acetone 
Organic Compounds (VOCs) Benzene 

n-Butanol 
Carbon disulfide 
Ethyl benzene 

8015 Ethyl ether 
Formaldehyde 8260 
Hydrazineb 8315A 
lsobutanol 
Methanol 
Methyl ethyl ketone 
Toluene 
Xylenes 

Halogenated VOCs Bromoform 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
1 ,2-Dichloroethane 
1 , 1-Dichloroethylene 
(trans)-1 ,2-Dichloroethylene 
Methylene chloride 8015 
1,1 ,2,2-Tetrachloroethane 8260 
Tetrachloroethylene 
1,1 ,2-Trichloroethane 
1,1, 1-Trichloroethane 
Trichloroethylene 
Trichlorof!uoromethane 
1,1 ,2-Trichloro-1,2,2-trifluoroethane 
Vinyl Chloride 

Semivolatile Organic Cresols (o, m, p) 
Compounds (SVOCs) 1 ,2-Dichlorobenzenec 

d 

1 ,4-Dichlorobenzenec 
2, 4-Dinitrophenol 
2,4-Dinitrotoluene 

8270 
Hexachlorobenzene 
Hexachloroethane l 

Nitrobenzene 
Pentachlorophenol 
Pyridine< 

U.S. Environmental Protection Agency (EPA), 1996, "Test Methods for Evaluating Solid Waste, 
Physical/Chemical Methods," SW-846, Third Edition. 

Generator/Storage Sites will have to develop an analytical method for hydrazine. This method will be 
submitted to DOE for approval. 

These compounds may also be analyzed as VOCs by SW-846 Method 8260. 

TCLP (SW-846 1311) may be used to determine if compounds in 20.4.1.200 NMAC (incorporating 40 CFR 
§261, Subpart C) exhibit a toxicity characteristic. 

Required only to resolve the assignment of EPA hazardous waste numbers. 
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Summary of Sample Preparation and Analytical Methods for Metals 

Parameters EPA-Specified Analytical Methodsa,b,c 

Sample Preparation 3051, or equivalent, as appropriate for analytical method 

Total Antimony 6010,6020,7000,7010,7062 

Total Arsenic 6010,6020,7010,7061,7062 

Total Barium 6010,6020,7000,7010 

Total Beryllium 6010,6020,7000,7010 

Total Cadmium 6010,6020,7000,7010 

Total Chromium 6010,6020,7000,7010 

Total Lead 6010, 6020, 7000, 7010 

Total Mercury 7471 

Total Nickel 6010,6020,7000,7010 

Total Selenium 6010,7010,7741,7742 

Total Silver 6010,6020,7000,7010 

Total Thallium 6010,6020,7000,7010 

Total Vanadium 6010, 7000, 7010 

Total Zinc 6010,6020,7000,7010 
a U.S. Environmental Protection Agency (EPA}, 1996. "Test Methods for Evaluating Solid Waste," Laboratory 

Manual Physical/Chemical Methods, SW-846, 3rd ed., U.S. Environmental Protection Agency, Office of Solid 
Waste and Emergency Response, Washington, D.C. 

TCLP (SW-846 1311) may be used to determine if compounds in 20.4.1.200 NMAC (incorporating 40 CFR 
§261, Subpart C) exhibit a toxicity characteristic. 

Required only for homogeneous solids and soil/gravel to resolve the assignment of EPA hazardous waste 
numbers. 
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Table C-5 
Summary of Parameters, Characterization Methods, and Rationale for Transuranic Mixed Waste 

Waste Matrix Code 
Summary 
Cat~_gories 

-

S3000-Homogeneous • • 
Solids • 

• 

Waste Matrix Code Groups 

Solidified inorganics 

Salt waste 

Solidified organics 

S4000-Soii/Gravel • Contaminated soil/debris 

S5000-Debris Waste I • Uncategorized metal (metal 
waste other than 
lead/cadmium) 

• Lead/cadmium waste 

• Inorganic nonmetal waste 

• Combustible waste 

• Graphite waste 

• Heterogeneous debris waste 

• Composite filter waste 

Characterization 
Parameter 

st()recl :waste 

Physical waste form 

Hazardous constituents 

• Listed 

• Characteristic 

Physical waste form 

Hazardous constituents 

• Characteristic 

• Listed 

Hazardous constituents 

• Characteristic 

Method 
~ 

Acceptable knowledge, 
radiography, and/or visual 
examination 

Acceptable knowledge or 
statistical sampling" (see 
Tables C~3 and C-4) 

• 
• 

I • 

I • 

Rationale 

Determine waste matrix 

Demonstrate compliance with 
waste acceptance criteria (e.g., no 
liquid in excess of TSDF-WAC 
limits, no incompatible wastes, no 
compress_Elggases) 

Determine characteristic metals 
and organics 

Resolve the assignment of EPA 
hazardous waste numbers 

Acceptable knowledge, I • 
radiography, and/or visual • 

Determine waste matrix 

Demonstrate compliance with 
waste acceptance criteria (e.g., no 
liquid in excess of TSDF-WAC 
limits, no incompatible wastes, no 
compressed gases) 

examination 

Statistical gas sampling 
and analysis a (see Table 
C-2) 

Acceptable knowledge 

• Resolve the assignment of EPA 
hazardous waste numbers 

• Determine characteristic metals 
and organics 
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May 8, 2012 

Summary of Parameters, Characterization Methods, and Rationale for Transuranic Mixed Waste (Continued) 

Waste Matrix Code 
Summary 

Categories Waste Matrix Code Groups 
'·: · ... ' 

' .·····. · ... 
S3000-Homogeneous • Solidified inorganics 
Solids • Salt waste 

• Solidified organics 

S4000-Soii/Gravel . Contaminated soil/debris 

S5000-Debris Wasfe • Uncategorized metal (metal 
waste other than 
lead/cadmium) 

• Lead/cadmium waste 

• Inorganic nonmetal waste 

• Combustible waste 

• Graphite waste 

• Heterogeneous debris waste 

• Composite filter waste 

··~·-·--

a Applies to waste streams that require sampling. 

Characterization 
Parameter Method 

1\Jewly Genefated Waste 

Physical waste form Acceptable knowledge, 
radiography, and/or visual 
examination 

Hazardous constituents Statistical sampling• 

• Listed (see Tables C-3 and C-4) 

• Characteristic 

Physical waste form Acceptable knowledge, 
radiography, and/or visual 
examination 

Hazardous constituents Statistical gas sampling 
and analysis • (see Table • Characteristic 
C-2) 

• Listed 

Hazardous constituents Acceptable knowledge 

• Characteristic 
-----
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• Determine waste matrix 

• Demonstrate compliance with 
waste acceptance criteria (e.g., no 
liquid in excess of TSDF-WAC 
limits, no incompatible wastes, no 
compressed gases) 

• Determine characteristic metals 
and organics 

• Resolve the assignment of EPA 
hazardous waste numbers 

• Determine waste matrix 

• Demonstrate compliance with 
waste acceptance criteria (e.g., no 
liquid in excess of TSDF-WAC 
limits, no incompatible wastes, no 
compressed gases) 

• Resolve the assignment of EPA 
hazardous waste numbers 

• Determine characteristic metals 
and organics 

,_ ----- ------
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Table C-S 
Required Program Records Maintained in Generator/Storage Site Project Files 

Lifetime Records 

• Field sampling data forms 

• Field and laboratory chain-of-custody forms 

• Test facility and laboratory batch data reports 

• Waste Stream Characterization Package 

Sampling Plans 

• Data reduction, validation, and reporting documentation 

• Acceptable knowledge documentation 

• Waste Stream Profile Form and Characterization Information Summary 

Non-Permanent Records 

• Nonconformance documentation 

• Variance documentation 

• Assessment documentation 

• Gas canister tags 

• Methods performance documentation 

• Performance Demonstration Program documentation 

• Sampling equipment certifications 

• Calculations and related software documentation 

• Training/qualification documentation 

• QAPjPs (generator/storage sites) documentation (all revisions) 

• Calibration documentation 

• Analytical raw data 

• Procurement documentation 

• QA procedures (all revisions) 

• Technical implementing procedures (all revisions) 

• Audio/video recording (radioaraphy, visual, etc.) 
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Table C-7 
WIPP Waste Information System Data Fieldsa 

Characterization Module Data Fields b . 

Container ID c Total VOC Sample Date 
Generator EPA ID Total VOC Analysis Date 
Generator Address 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

May 8, 2012 

Total VOC Analyte Named 
Generator Name Total VOC Analyte Concentration d 
Generator Contact Total Metal Sample Date 
Hazardous Code Total Metal Analysis Date 
Headspace Gas Sample Date Total Metal Analyte Named 
Hec.dspace Gas Analysis Date Total Metal Analyte Concentration d 
Layers of Packaging Semi-VOC Sample Date 
Liner Exists Semi-VOC Analysis Date 
Liner Hole Size Semi-VOC Analyte Named 
Filter Model Semi-VOC Concentration d 
Number of Filters Installed Transporter EPA ID 
Headspace Gas Analyte d Transporter Name 
Headspace Gas Concentration d Visual Exam Container e 

Headspace Gas Char. Method d Waste Material Parameter d 
Total VOC Char. Method d Waste Material Weight d 

Total Metals Char. Method d Waste Matrix Code 
Total Semi-VOC Char. Method d Waste Matrix Code Group 
Item Description Code Waste Stream Profile Number 
Haz. Manifest Number 
NDE Complete e 

Certification Module Data Fields 

Container !D c Handling Code 
Container type 
Container Weight 
Contact Dose Rate 
Container Certification date 
Container Closure Date 

Transportation Data Module 

Contact Handled Package Number Ship Date 
Assembly Numberf Receive Date 
Container IDs u:! 

ICV Closure Date 

Disposal Module Data 

Container 10 c 

Disposal Date 
Disposal Location 

a This is not a complete list of the lfvWIS data fields. 

Some of the fields required for characterization are also required for certification and/or transportation. 

Container ID is the main relational field in the WWIS Database. 

This is a multiple occurring field for each analyte, nuclide, etc. 

These are logical fields requiring only a yes/no. 

Required for 7 -packs of 55-gal drums, 4-packs of 85-gal drums, or 3-packs of 1 00-gal drums to tie all of the 
drums in that assembly together. This facilitates the identification of waste containers in a shipment without 
need to breakup the assembly. 
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c 
. . 

A-101 through A-106 

AN-101 through AN-107 

AP-101 through AP-108 

AW-101 through AW-106 

AX-101 through AX-104 

AY-101 through AY-102 

B-101 through B-112 

B-201 through B-204 

BX-101 through BX-112 

BY-101 through BY-112 

C-101 through C-112 

·. 

Tank 1 through 51 

·. ,. 

Table C-8 
Waste Tanks Subject to Exclusion 

/ < i · ·· Ha~t,ord. Site , {77 Tanks .. · ··, . ' .. ' : "··:.· 
....... ::.·· .. :,··.:c.·.· . 

C-20 1 through C-204 

S-101 through S-112 

SX-101 through SX-115 

SY-101 through SY-103 

T-1 01 through T-112 

T-201 through T-204 

TX-101 through TX-118 

TY-101 through TY-106 

U-101 through U-112 

U-201 through U-204 

c· .· Savar:1nah River Site- 51 Tanks 

... ·.Idaho National Engineering and Environmental Laboratory~ .15 Tanks . ' . . ' 

WM-103 through WM-106 WM-180 through 190 
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Table C-9 
Listing of Permitted Hazardous Waste Numbers 

EPA Hazardous Waste Numbers 

F001 0019 0043 

F002 0021 P015 

F003 0022 P030 

F004 0026 P098 

F005 0027 P099 

F006 0028 P106 

F007 0029 P120 

F009 0030 U002* 

0004 0032 U003* 

0005 0033 U019* 

0006 0034 U037 

0007 0035 U043 

0008 0036 U044 

0009 0037 U052 

0010 0038 U070 

001 i 0039 U072 

0018 0040 U078 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

May 8, 2012 

U079 

U103 

U105 

U108 

U122 

U133* 

U134* 

U151 

U154* 

U159* 

U196 

U209 

U210 

U220 

U226 

U228 

U239* 

Acceptance of U-numbered wastes listed for reactivity, ignitability, or corrosivity characteristics is contingent 
upon a demonstration that the wastes no longer exhibit the characteristic of reactivity, ignitability, or corrosivity. 
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WASTE STREAM PROFILE FORM 

Waste Stream Profile Number: -----------

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

May 8, 2012 

Page 1 of 2 

Generator Site Name: Technical Contract:------------
Generator Site EPA ID: Technical Contact Phone Number: ------
Date of audit report approval by NMED: 
Title, version number and date of docum_e_n-:-ts-u-se-d-:-:-fo-r--:W-::-:-:A:-:P:::-:::C~e-rti-::-.fi;:-Jc-a-:t:-io-n-; ---------------

Did your facility generate this waste? DYes DNo 
If no, provide the name and EPA ID of the original generator:------------------

WIPP ID: ---------- Summary Category Group:------------
Waste Stream Name: 
Description from the WT~W;:-;;::::8;-;:IR::-:----------------------------

Defense Waste: DYes ONo Check one: DCH ORH 
Number of SWBs Number of Drums Number of Canisters ------
Batch Data Report numbers supporting this waste stream characterization --------------
List appficable EPA Hazardous Waste Numbers (

2
) ---------------------

Applicable TRUCON Content Numbers:-------------------------

Acceptable Knowledge lnformation<1l 
[For the lollowmg, emer supponmg documentation used (le., references and dales)) 

Required Program Information 

Map of site:--------------------------------
Facility mission description:----------------------------
Description of operations that generate waste: --------------~------...:....._ 

Waste identification/categorization schemes:----------------------
Types and quantities of waste generated:------------------------
Correlation of waste streams generated from the same building and process, as applicable: ___ _ 

Waste certification procedures: ---------------------------
Required Waste Stream Information 
• Area(s) and building(s) from which waste stream was generated: --------------

Waste stream volume and time period of generation: ___________________ _ 

• Waste generating process description for each building:------------------
• Waste process flow diagrams:----------------------------

Material inputs or other information identifying chemical!radionuclide content and physical waste form:_ 

Waste material parameter estimates per unit of waste: ------------------
Which Defense Activity generated the waste: (check one) 
0 Weapons activities including defense inertial confinement fusion 
D Naval reactors development 
0 Verification and control technology 
0 Defense research and development 
0 Defense nuclear waste and material by products management 
0 Defense nuclear material production 
C Defense nuclear waste and materials security and safeguards and security investigations 

Figure C-1 
WIPP Waste Stream Profile Form (Example Only) 
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Supplemental Documentation 

Page 2 of 2 

WASTE STREAM PROFILE FORM 

Process design documents:-----------------------------
Standard operating procedures:----------------------------
Safet)' Analysis Reports:------------------------------
Waste packaging logs: 
Test plans/research pro-:je-c--;t-r_e_p-ort-:-s-:----------------------------

Site data bases:--::----~---------------------------
Information from site personnel:-----------------------------
Standard industry documents:----------------------------
Previous analytical data:-:------------------------------
Material safety data sheets::------:-:-~---:-------------------
Sampling and analysis data from comparable/surrogate waste: -----------------

Laboratory notebooks:--------------------------------

Confirmation fnformation'21 
!for t~e tonowmg, when applrcab<e. enter p!ocedure liUe(s). number(s). and date(s)) 

Radiography:------------------------------

Visual Examination:--------------------------------

Waste Stream Profile Form Certification 

l hereby certify that ! have reviewed the information in this Waste Stream Profile Form, and it is complete and accurate to 
the best of my knowledge. I understand that this information wil! be made available to regulatory agencies and that there 
are significant penalties tor submitting false information, including the possibility of ftnes and imprisonment for knowing 
violations. 

Signature of Site Project Manager Prlnted Name and Title Date 

(1) Use back of sheet or continuation sheets, if required. 

(2) If, radiography, visual examination were used to confirm EPA Hazardous Waste Numbers. attaCh 
signed Characterization Information Summary documenting this determination. 

Figure C-1 
WIPP Waste Stream Profile Form (Example Only - Continued) 
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Phase l 
Section C-5a 

\ ... __ 

GENER'\TOR SITES COMPILE DATA FOR WASTE 
SCREENING DETERMINATtONS 

• GENERATOR SITES TRANSMIT DATA REPORTS 
INfTlAL GENERATOR SITE 

AND WASTE STREAM PROFILE fORM TO TI-lE 
AUDIT 

WIPP F.A.ClUTY 

• PERMIITEE PERSONNEL EXAMINE DATA 
REPORTS AND WASTE STREAM PROFILE FORMS 

j'--._ 
~~ --------

ARE THE WASTE~ 
~ CHARACTERIZATION N WASTE CANNOT BE 

<REQUIREMENTSANDACCEPTANCE ,/- O-l TRANSPORTED TO THE l 
_ CRITERIA OUTLINED ~~ VI'IPP FAC!UTY 

------...~THEW/./ 

--------l Y:ES 

NODFY GENER'\TOR OF ACCEPTABLE WASTE 
STREAM AND RELEASE TO SHiP CONTAINERS 

WITH THAT \'VASTE STREAM ID 

_t 
WASTECERTIFICATIONDATA IS TRANSMiTTED I 

TO\Wif!S 

J ... 
___ /,../ ---------

~- '~ 

-----~~;TA MEETS WWlS EDIT AND~ NO 

-- CHECKS 

---------~--
YES 

WASTE IS CERTIFIED FOR SHIPMENT TO WIPP 

FigureC-3 
TRU Mixed Waste Screening and Verification 
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Phase II I 

Section C-5b l 
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"-·-

/ IS THE H.A.ZARDOUS 
<-...., MANIFEST CORRECT?. /" ,, ~/ 

/ 
YES ,~ 

SIGN THE MANIFEST TO RELEASE 
THE DRIVER 

CONDUCT PHASE II WASTE 
SCREENING AND VERIFlC . .O.TION 

1 
~ -......, 

IS THE WASTE ~' 
SHIPMENT COMPLETE? ~ 
IS THE LAND DISPOSAL ) 

STR!GTlON NOTICE GOMPLETI;Y, 

-,~- // 
/'/~ 

YES 

ACCEPT WASTE fOR 
STORAGE .A.T THE \0liPP 

Figure C-3 

,NO 

N0--~1 

YES 
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NOTE SJGNIFICAN I 
DISCREPANCIES ON 
MANIFEST COPIES 

CONTACT 

I GENERATOR 

/l 
-<....., 

NO 

RES 
RE 

RET AJN WASTE UNTIL 
OUJTlON OBTAINED OR 
TURN TO GENERA TOR 

EDON TH.t,TRESOLUTION. &A.S ' 

TRU Mixed Waste Screening and Verification (Continued) 
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WASTE CHARACTERIZATION SAMPLING METHODS 
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ATTACHMENT C1 
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November 1, 2012 

2 WASTE CHARACTERIZATION SAMPLING METHODS 

3 Introduction 

4 The Permittees will require generator/storage sites (sites) to use the following methods, as 
5 applicable, for characterization of TRU mixed waste which is managed, stored, or disposed at 
s WIPP. These methods include requirements for headspace-gas sampling, sampling of 
7 homogeneous solids and soil/gravel, and radiography or visual examination. Additionally, this 
8 Attachment provides quality control, sample custody, and sample packing and shipping 
9 requirements. 

1 o C 1-1 Sampling of Debris Waste (Summary Category S5000) 

11 Headspace gas sampling and analysis shall be used to resolve the assignment of 
12 Environmental Protection Agency (EPA) hazardous waste numbers to debris waste streams. 

13 C1-1a Method Requirements 

14 The Permittees shall require all headspace-gas sampling be performed in an appropriate 
15 radiation containment area on waste containers that are in compliance with the container 
16 equilibrium requirements (i.e., 72 hours at 18° Cor higher). 

17 For those waste streams without an acceptable knowledge (AK) Sufficiency Determination 
18 approved by the U.S. Department of Energy (DOE), containers shall be randomly selected from 
19 waste streams designated as summary category S5000 (Debris waste) and shall be categorized 
20 under one of the sampling scenarios shown in Table C1-5 and depicted in Figure C1-1. If the 
21 container is categorized under Scenario 1, the applicable drum age criteria (DAC) from Table 
22 C1-6 must be met prior to headspace gas sampling. If the container is categorized under 
23 Scenario 2, the applicable Scenario 1 DAC from Table C1-6 must be met prior to venting the 
24 container and then the applicable Scenario 2 DAC from Table C1-7 must be met after venting 
25 the container. The DAC for Scenario 2 containers that contain filters or rigid liner vent holes 
26 other than those listed in Table C1-7 shall be determined using footnotes "a" and "b" in Table 
27 C 1-7. Containers that have not met the Scenario 1 DAC at the time of venting must be 
28 categorized under Scenario 3. Containers categorized under Scenario 3 must be placed into 
29 one of the Packaging Configuration Groups listed in Table C1-8. If a specific packaging 
30 configuration cannot be determined based on the data collected during packaging and/or 
31 repackaging (Attachment C, Section C-3d(1 )), a conservative default Packaging Configuration 
32 Group of 3 for 55-gallon drums and shielded containers, 6 for Standard Waste Boxes (SWBs) 
33 ten-drum overpacks (TOOPs), and standard larged box 2s (SLB2s), and 8 for 85-gallon and 
34 1 00-gallon drums must be assigned, provided the drums do not contain pipe component 
35 packaging. If a container is designated as Packaging Configuration Group 4 (i.e., a pipe 
36 component), the headspace gas sample must be taken from the pipe component headspace. 
37 Drums, TOOPs, SLB2s, or SWBs that contain compacted 55-gallon drums containing a rigid 
38 liner may not be disposed of under any packaging configuration unless headspace gas 
39 sampling was performed before compaction in accordance with this waste analysis plan (WAP). 
40 The DAC for Scenario 3 containers that contain rigid liner vent holes that are undocumented 
41 during packaging, repackaging, and/or venting (Section C1-1a[4][ii]) shall be determined using 
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1 the default conditions in footnote "b" in Table C1-9.The DAC for Scenario 3 containers that 
2 contain filters that are either undocumented or are other than those listed in Table C1-9 shall be 
3 determined using footnote 'a' in Table C1-9. Each of the Scenario 3 containers shall be sampled 
4 for headspace gas after waiting the DAC in Table C1-9 based on its packaging configuration 
5 (note: Packaging Configuration Groups 4, 5, 6, 7, and 8 are not summary category group 
6 dependent, and 85-gallon drum, 1 00-gallon drum, SWB, TDOP, and SLB2 requirements apply 
7 when the 85-gallon drum, 1 00-gallon drum, SWB, TDOP, or SLB2 is used for the direct loading 
8 of waste). 

9 C1-1a(1) General Requirements 

10 The determination of packaging configuration consists of identifying the number of confinement 
11 layers and the identification of rigid poly liners when present. Generator/storage sites shall use 

~'"·' 12 either the default conditions specified in Tables C1-7 through C1-9 for retrievably stored waste 
13 or the data documented during packaging, repackaging, and/or venting (Section C1-1a[4][ii]) for 
14 determining the appropriate DAC for each container from which a headspace gas sample is 
15 collected. These drum age criteria are to ensure that the container contents have reached 90 
16 percent of steady state concentration within each layer of confinement (Lockheed, 1995; BWXT, 
17 2000). The following information must be reported in the headspace gas sampling documents 
18 for each container from which a headspace gas sample is collected: 

19 • sampling scenario from Table C 1-5 and associated information from T abies C 1-6 
20 and/or Table C1-7; 

21 • the packaging configuration from Table C1-8 and associated information from Table 
22 C1-9, including the diameter of the rigid liner vent hole, the number of inner bags, the 
23 number of liner bags, the presence/absence of drum liner, and the filter hydrogen 
24 diffusivity, 

25 • the permit-required equilibrium time, 

26 • the drum age, 

27 • for supercompacted waste, both 

28 

29 

- the absence of rigid liners in the compacted 55-gallon drums which have not been 
headspace gas sampled in accordance with this permit prior to compaction, and 

30 

31 

- the absence of layers of confinement must be documented in the WWIS if 
Packaging Configuration Group 7 is used. 

32 For all retrievably stored waste containers, the rigid liner vent hole diameter must be assumed 
33 to be 0.3 inches unless a different size is documented during drum venting or repackaging. For 
34 all retrievably stored waste containers, the filter hydrogen diffusivity must be assumed to be the 
35 most restrictive unless container-specific information clearly identifies a filter model and/or 
36 diffusivity characteristic that is less restrictive. For all retrievably stored waste containers that 
37 have not been repackaged, acceptable knowledge shall not be used to justify any packaging 
38 configuration less conservative than the default (i.e., Packaging Configuration Group 3 for 55-
39 gallon drums and shielded containers, 6 for SWBs TOOPs, and SLB2s, and 8 for 85-gallon and 
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1 DO-gallon drums). For information reporting purposes listed above, sites may report the default 
2 packaging configuration for retrievably stored waste without further verification. 

3 All waste containers with unvented rigid containers greater than 4 liters (exclusive of rigid poly 
4 liners) shall be subject to innermost layer of containment sampling or shall be vented prior to 
5 initiating drum age and equilibrium criteria. When sampling the rigid poly liner under Scenario 1, 
6 the sampling device must form an airtight seal with the rigid poly liner to ensure that a 
7 representative sample is collected (using a sampling needle connected to the sampling head to 
8 pierce the rigid poly liner, and that allows for the collection of a representative sample, satisfies 
9 this requirement). The configuration of the containment area and remote-handling equipment at 

10 each sampling facility are expected to differ. Headspace-gas samples will be analyzed for the 
11 analytes listed in Table C3-2 of Permit Attachment C3. If additional packaging configurations are 
12 identified, an appropriate Permit Modification will be submitted to incorporate the DAC using the 
13 methodology in BWXT (2000). Consistent with footnote "a" in Table C1-8, any waste container 
14 selected for headspace gas sampling that cannot be assigned a packaging configuration 
15 specified in Table C1-8 shall be assigned a conservative default packaging configuration .. 

16 Drum age criteria apply only to 55-gallon drums, 85-gallon drums, 1 DO-gallon drums, SWBs, 
17 TOOPs, SLB2s, and shielded containers. Drum age criteria for all other container types must be 
18 established through permit modification prior to performing headspace gas sampling. 

19 The Permittees shall require site personnel to collect samples in SUMMA® or equivalent 
20 canisters using standard headspace-gas sampling methods that meet the general guidelines 
21 established by the EPA in the Compendium Method T0-14A or T0-15, Compendium of 
22 Methods for the Determination of Toxic Organic Compounds in Ambient Air (EPA, 1999) or by 
23 using on-line integrated sampling/analysis systems. Samples will be directed to an analytical 
24 instrument instead of being collected in SUMMA® or equivalent canisters if a single-sample on-
25 line integrated sampling/analysis system is used. If a multi-sample on-line integrated 
26 sampling/analysis system is used, samples will be directed to an integrated holding area that 
27 meets the cleaning requirements of Section C1-1c(1). The leak proof and inert nature of the 
28 integrated holding area interior surface must be demonstrated and documented. Samples are 
29 not transported to another location when using on-line integrated sampling/analysis systems; 
30 therefore, the sample custody requirements of Section C1-4 and C1-5 do not apply. The same 
31 sampling manifold and sampling heads are used with on-line integrated sampling/analysis 
32 systems and all of the requirements associated with sampling manifolds and sampling heads 
33 must be met. However, when using an on-line integrated sampling/analysis system, the 
34 sampling batch and analytical batch quality control (QC) samples are combined as on-line batch 
35 QC samples as outlined in Section C1-1 b. 

36 C 1-1 a(2) . Manifold Headspace Gas Sampling 

37 This headspace-gas sampling protocol employs a multipart manifold capable of collecting 
38 multiple simultaneous headspace samples for analysis and QC purposes. The manifold can be 
39 used to collect samples in SUMMA® or equivalent canisters or as part of an on-line integrated 
40 sampling/analysis system. The sampling equipment will be leak checked and cleaned prior to 
41 first use and as needed thereafter. The manifold and sample canisters will be evacuated to 
42 0.0039 inches (in.) (0.1 0 millimeters [mm]) mercury (Hg) prior to sample collection. Cleaned and 
43 evacuated sample canisters will be attached to the evacuated manifold before the manifold inlet 
44 valve is opened. The manifold inlet valve will be attached to a changeable filter connected to 
45 either a side port needle sampling head capable of forming an airtight seal (for penetrating a 
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filter or rigid poly liner when necessary), a drum punch sampling head capable of forming an 
2 airtight seal (capable of punching through the metal lid of a drum for sampling through the drum 
3 lid), or a sampling head with an airtight fitting for sampling through a pipe overpack container 
4 filter vent hole. Refer to Section C1-1 a(4) for descriptions of these sampling heads. 

5 The manifold shall also be equipped with a purge assembly that allows applicable QC samples 
s to be collected through all sampling components that may affect compliance with the quality 
7 assurance objectives (QAOs). The Permittees shall require the sites to demonstrate and 
8 document the effectiveness of the sampling equipment design in meeting the QAOs. Field 
9 blanks shall be samples of room air collected in the sampling area in the immediate vicinity of 

10 the waste container to be sampled. If using SUMMA® or equivalent canisters, field blanks shall 
11 be collected directly into the canister, without the use of the manifold. 

12 The manifold, the associated sampling heads, and the headspace-gas sample volume 
13 requirements shall be designed to ensure that a representative sample is collected. The 
14 manifold internal volume must be calculated and documented in a field logbook dedicated to 
15 headspace-gas sample collection. The total volume of headspace gases collected during each 
16 sampling operation will be determined by adding the combined volume of the canisters attached 
17 to the manifold and the internal volume of the manifold. The sample volume should remain small 
18 in comparison to the volume of the waste container. When an estimate of the available 
19 headspace gas volume in the drum can be made, less than 1 0 percent of that volume should be 
20 withdrawn. 

21 As illustrated in Figure C1-2, the sampling manifold must consist of a sample side and a 
22 standard side. The dotted line in Figure C1-2 indicates how the sample side shall be connected 
23 to the standard side for cleaning and collecting equipment blanks and field reference standards. 
24 The sample side of the sampling manifold shall consist of the following major components: 

25 • An applicable sampling head that forms a leak-tight connection with the headspace 
26 sampling manifold. 

27 • A flexible hose that allows movement of the sampling head from the purge assembly 
28 (standard side) to the waste container. 

29 • A pressure sensor(s) that must be pneumatically connected to the manifold. This 
30 manifold pressure sensor(s) must be able to measure absolute pressure in the range 
31 from 0.002 in. (0.05 mm) Hg to 39.3 in. (1 ,000 mm) Hg. Resolution for the manifold 
32 ·,pressure sensors must be ±0.0004 in. (0.01 mm) Hg at 0.002 in. (0.05 mm) of Hg. The 
33 manifold pressure sensor(s) must have an operating range from approximately 59°F 
34 (15°C) to 104 OF (40°C). 

35 • Available ports for attaching sample canisters. If using canister-based sampling 
36 methods, a sufficient number of ports shall be available to allow simultaneous 
37 collection of headspace-gas samples and duplicates for VOC analyses. If using an on-
38 line integrated sampling/analysis system, only one port is necessary for the collection 
39 of comparison samples. Ports not occupied with sample canisters during cleaning or 
40 heaqspace-gas sampling activities require a plug to prevent ambient air from entering 
41 the system. In place of using plugs, sites may choose to install valves that can be 
42 closed to prevent intrusion of ambient air into the manifold. Ports shall have VCR® 
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2 

fittings for connection to the sample canister(s) to prevent degradation of the fittings on 
the canisters and manifold. 

3 • Sample canisters, as illustrated in Figure C1-3, are leak-free, stainless steel pressure 
4 vessels, with a chromium-nickel oxide (Cr-NiO) SUMMA®-passivated interior surface, 
5 bellows valve, and a pressure/vacuum gauge. Equivalent designs, such as Sileo Steel 
6 canisters, may be used so long as the leak proof and inert nature of the canister 
7 interior surface is demonstrated and documented. All sample canisters must have 
8 VCR® fittings for connection to sampling and analytical equipment. The 
9 pressure/vacuum gauge must be mounted on each manifold. The canister must be 

10 helium-leak tested to 1.5 x 1 o-7 standard cubic centimeters per second (eels), have all 
11 stainless steel construction, and be capable of tolerating temperatures to 125° C. The 
12 gauge range shall be capable of operating in the leak test range as well as ±he sample 
13 collection range. 

14 • A dry vacuum pump with the ability to reduce the pressure in the manifold to 0.05 mm 
15 Hg. A vacuum pump that requires oil may be used, but precautions must be taken to 
16 prevent diffusion of oil vapors back to the manifold. Precautions may include the use of 
17 a molecular sieve and a cryogenic trap in series between the headspace sampling 
18 ports and the pump. 

19 • A minimum distance, based upon the design of the manifold system, between the tip of 
20 the needle and the valve that isolates the pump from the manifold in order to minimize 
21 the dead volume in the manifold. 

22 • If real-time equipment blanks are not available, the manifold must be equipped with an 
23 organic vapor analyzer (OVA) that is capable of detecting all analytes listed in Table 
24 C3-2 of Permit Attachment C3. The OVA shall be capable of measuring total VOC 
25 concentrations below the lowest headspace gas PRQL. Detection of 1,1 ,2-trichloro-
26 1 ,2,2-trifluoroethane may not be possible if a photoionization detector is used. The 
27 OVA measurement shall be verified by the collection of equipment blanks at the 
2s frequency specified in Section C1-1 to check for manifold cleanliness. 

29 The standard side must consist of the following major elements: 

30 • A cylinder of compressed zero air, helium, argon, or nitrogen gas that is hydrocarbon 
31 and carbon dioxide (C0 2)-free (only hydrocarbon and COTfree gases required for 
32 Fourier Transform Infrared System [FTIRSJ) to clean the manifold between samples 
33 and to provide gas for the collection of equipment blanks or on-line blanks. These 
34 high-purity gases shall be certified by the manufacturer to contain less than one ppm 
35 total VOCs. The gases must be metered into the standard side of the manifold using 
36 devices that are corrosion proof and that do not allow for the introduction of manifold 
37 gas into the purge gas cylinders or generator. Alternatively, a zero air or nitrogen 
38 generator may be used, provided a sample of the zero air or nitrogen is collected and 
39 demonstrated to contain less than one ppm total VOCs. Zero air or nitrogen from a 
40 generator shall be humidified (except for use with FTIRS). 

41 • Cylinders of field-reference standard gases or on-line control sample gases. These 
42 cylinders provide gases for evaluating the accuracy of the headspace-gas sampling 
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process. Each cylinder of field-reference gas or on-line control sample gas shall have 
a flow-regulating device. The field-reference standard gases or on-line control sample 
gas shall be certified by the manufacturer to contain analytes from Table C3-2 of 
Permit Attachment C3 at known concentrations. 

5 • If using an analytical method other than FTIRS a humidifier filled with American 
6 Society for Testing and Materials (ASTM) Type I or II water, connected, and opened to 
7 the standard side of the manifold between the compressed gas cylinders and the 
8 purge assembly shall be used. Dry gases flowing to the purge assembly will pick up 
9 moisture from the humidifier. Moisture is added to the dry gases to condition the 

10 equipment blanks and field-reference standards and to assist with system cleaning 
11 between heads pace-gas sample collection. If using FTI RS for analysis, the sample 
12 and sampling system shall be kept dry. 

13 

14 

15 

16 

NOTE: Caution should be exercised to isolate the humidifier during the evacuation of 
the system to prevent flooding the manifold. In lieu of the humidifier, the compressed 
gas cylinders (e.g., zero air and field-reference standard gas) may contain water vapor 
in the concentration range of 1,000 to 10,000 parts per million by volume (ppmv). 

17 • A purge assembly that allows the sampling head (sample side) to be connected to the 
18 standard side of the manifold. The ability to make this connection is required to 
19 transfer gases from the compressed gas cylinders to the canisters or on-line analytical 
20 instrument. This connection is- also required for system cleaning. 

21 • A flow-indicating device or a pressure regulator that is connected to the purge 
22 assembly to monitor the flow rate of gases through the purge assembly. The flow rate 
23 or pressure through the purge assembly shall be monitored to assure that excess flow 
24 exists during cleaning activities and during QC sample collection. Maintaining excess 
25 flow will prevent ambient air from contaminating the QC samples and allow samples of 
26 gas from the compressed gas cylinders to be collected near ambient pressure. 

27 In addition to a manifold consisting of a sample side and a standard side, the area in which the 
28 manifold is operated shall contain sensors for measuring ambient pressure and ambient 
29 temperature, as follows: 

30 • The ambient-pressure sensor must have a sufficient measurement range for the 
31 ambient barometric pressures expected at the sampling location. It must be kept in the 
32 sampling area during sampling operations. Its resolution shall be 0.039 in. (1.0 mm) 
33 Hg or less, and calibration performed by the manufacturer shall be based on National 
34 Institute of Standards and Technology (NIST), or equivalent, standards. 

35 • The temperature sensor shall have a sufficient measurement range for the ambient 
36 temperatures expected at the sampling location. The measurement range of the 
37 temperature sensor must be from 18°C to 50°C. The temperature sensor calibration 
38 shall be traceable to NIST, or equivalent, standards. 

39 C 1-1 a(3) Direct Canister Headspace Gas Sampling 

40 This headspace-gas sampling protocol employs a canister-sampling system to collect 
41 headspace-gas samples for analysis and QC purposes without the use of the manifold 
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1 described above. Rather than attaching sampling heads to a manifold, in this method the 
2 sampling heads are attached directly to an evacuated sample canister as shown in Figure C1-4. 

3 Canisters shall be evacuated to 0.0039 in. (0.1 0 mm) Hg prior to use and attached to a 
4 changeable filter connected to the appropriate sampling head. The sampling head(s) must be 
5 capable of either punching through the metal lid of the drums (and/or the rigid poly liner when 
6 necessary) while maintaining an airtight seal when sampling through the drum lid, penetrating a 
7 filter or the septum in the orifice of the self-tapping screw, or maintaining an airtight seal for 
8 sampling through a pipe overpack container filter vent hole to obtain the drum headspace 
9 samples. Field duplicates must be collected at the same time, in the same manner, and using 

10 the same type of sampling apparatus as used for headspace-gas sample collection. Field 
11 blanks shall be samples of room air collected in the immediate vicinity of the waste-drum 
12 sampling area prior to removal of the drum lid. Equipment blanks and field-reference standards 
13 must be collected using a purge assembly equivalent to the standard side of the manifold 
14 described above. These samples shall be collected from the needle tip through the same 
15 components (e.g., needle and filter) that the headspace-gas samples pass through. 

16 The sample canisters, associated sampling heads, and the headspace-sample volume 
17 requirements ensure that a representative sample is collected. When an estimate of the 
18 available headspace-gas volume of the waste container can be made, less than 10 percent of 
19 that volume should be withdrawn. A determination of the sampling head internal volume shall be 
20 made and documented. The total volume of headspace gases collected during each headspace 
21 gas sampling operation can be determined by adding the volume of the sample canister(s) 
22 attached to the sampling head to the internal volume of the sampling head. Every effort shall be 
23 made to minimize the internal volume of sampling heads. 

24 Each sample canister used with the direct canister method shall have a pressure/vacuum gauge 
25 capable of indicating leaks and sample collection volumes. Canister gauges are intended to be 
26 gross leak-detection devices not vacuum-certification devices. If a canister pressure/vacuum 
27 gauge indicates an unexpected pressure change, determination of whether the change is a 
28 result of ambient temperature and pressure differences or a canister leak shall be made. This 
29 gauge shall be helium-leak tested to 1.5 x 1 o-7 standard eels, have all stainless steel 
30 construction, and be capable of tolerating temperatures to 125°C. 

31 The SUMMA® or equivalent sample canisters as specified in EPA's Compendium Method T0-
32 14A or T0-15 (EPA 1999) shall be used when sampling each drum. These heads shall form a 
33 leak-tight connection with the canister and allow sampling through the drum-lid filter, through the 
34 drum lid itself and/or rigid poly liner when necessary (by use of a punch or self-tapping screw), 
35 using an airtight fitting to collect the sample through the filter vent hole of a pipe overpack 
36 container, or using a hollow side port needle. Figure C1-4 illustrates the direct canister-sampling 
37 equipment. 

38 C1-1 a(4) Sampling Heads 

39 A sample of the headspace gas directly under the container lid, pipe overpack filter vent hole, or 
40 rigid poly liner shall be collected. Several methods have been developed for collecting a 
41 representative sample: sampling through the filter, sampling through the drum lid by drum 
42 punching, sampling through a pipe overpack container filter vent hole, and sampling through the 
43 rigid poly liner. The chosen sampling method shall preserve the integrity of the drum to contain 
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1 radionuclides (e.g., replace the damaged filter, replace set screw in filter housing, seal the 
2 punched drum lid). 

3 C1-1a(4)(i) Sampling Through the Filter 

4 To sample the drum-headspace gas through the drum's filter, a side-port needle (e.g., a hollow 
5 needle sealed at the tip with a small opening on its side close to the tip) shall be pressed 
6 through the filter and into the headspace beneath the drum lid. This permits the gas to be drawn 
7 into the manifold or directly into the canister(s). To assure that the sample collected is 
8 representative, all of the general method requirements, sampling apparatus requirements, and 
9 QC requirements described in this section shall be met in addition to the following requirements 

10 that are pertinent to drum headspace-gas sampling through the filter: 

11 • The lid of the drum's 90-mil rigid poly liner shall contain a hole for venting to the drum 
12 headspace. A representative sample cannot be collected from the drum headspace 
13 until the 90-mil rigid poly liner has been vented. If the DAC for Scenario 1 is met, a 
14 sample may be collected from inside the 90-mil rigid poly liner. If the sample is 
15 collected by removing the drum lid, the sampling device shall form an airtight seal with 
16 the rigid poly liner to prevent the intrusion of outside air into the sample (using a 
17 sampling needle connected to the sampling head to pierce the rigid poly liner satisfies 
18 this requirement). If headspace-gas samples are collected from the drum headspace 
19 prior to venting the 90-mil rigid poly liner, the sample is not acceptable and a 
20 nonconformance report shall be prepared, submitted, and resolved. Nonconformance 
21 procedures are outlined in Permit Attachment C3. 

22 • For sample collection, the drum's filter shall be sealed to prevent outside air from 
23 entering the drum and diluting and/or contaminating the sample. 

24 The sampling head for collecting drum headspace by penetrating the filter shall consist of a 
25 side-port needle, a filter to prevent particles from contaminating the gas sample, and an adapter 
26 to connect the side-port needle to the filter. To prevent cross contamination, the sampling head 
27 shall be cleaned or replaced after sample collection, after field-reference standard collection, 
28 and after field-blank collection. The following requirements shall also be met: 

29 • The housing of the filter shall allow insertion of the sampling needle through the filter 
30 element or a sampling port with septum that bypasses the filter element into the drum 
31 headspace. 

32 • The side-port needle shall be used to reduce the potential for plugging. 

33 • The purge assembly shall be modified for compatibility with the side-port- needle. 

34 C 1-1 a( 4 )(ii) Sampling Through the Drum Lid By Drum Lid Punching 

35 Sampling through the drum lid at the time of drum punching or thereafter may be performed as 
36 an alternative to sampling through the drum's filter if an airtight seal can be maintained. To 
37 sample the drum headspace-gas through the drum lid at the time of drum punching or 
38 thereafter, the lid shall be breached using an appropriate punch. The punch shall form an 
39 airtight seal between the drum lid and the manifold or direct canister sampling equipment. To 
40 assure that the sample collected is representative, all of the general method requirements, 
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sampling apparatus requirements, and QC requirements specified in EPA's Compendium 
2 Method T0-14A or T0-15 (EPA 1999) as appropriate, shall be met in addition to the following 
3 requirements: 

4 • The seal between the drum lid and sampling head shall be designed to minimize 
5 intrusion of ambient air. 

6 • All components of the sampling system that come into contact with sample gases shall 
7 Be purged with humidified zero air, nitrogen, or helium prior to sample collectiOA. 

8 · • Equipment blanks and field reference standards shall be collected through all the 
9 components of the punch that contact the headspace-gas sample. 

10 • Pressure shall be applied to the punch until the drum lid has been breached. 

11 • Provisions shall be made to relieve excessive drum pressure increases during drum-
12 punch operations; potential pressure increases may occur during sealing of the drum 
13 punch to the drum lid. 

14 • The lid of the drum's 90-mil rigid poly liner shall contain a hole for venting to the drum 
15 headspace. A representative sample cannot be collected from the drum headspace 
16 until the 90-mil rigid poly liner has been vented. If the DAC for Scenario 1 is met, a 
17 sample may be collected from inside the 90-mil rigid poly liner. If headspace-gas 
18 samples are collected from the drum headspace prior to venting the 90-mil rigid poly 
19 liner, the sample is not acceptable and a nonconformance report shall be prepared, 
20 submitted, and resolved. Nonconformance procedures are outlined in Permit 
21 Attachment C3. 

22 • During sampling, the drum's filter, if present, shall be sealed to prevent outside air from 
23 entering the drum. 

24 • While sampling through the drum lid using manifold sampling, a flow-indicating device 
25 or pressure regulator to verify flow of gases shall be pneumatically connected to the 
26 drum punch and operated in the same manner as the flow-indicating device described 
27 above in Section C1-1 a(2). 

28 • Equipment shall be used to adequately secure the drum-punch sampling system to the 
29 drum lid. 

30 • If the headspace gas sample is not taken at the time of drum punching, the presence 
31 and diameter of the rigid liner vent hole shall be documented during the punching 
32 operation for use in determining an appropriate Scenario 2 DAC. 

33 C1-1a(4)(iii) Sampling Through a Pipe Overpack Container Filter Vent Hole 

34 Sampling through an existing filter vent hole in a pipe overpack container (POC) may be 
35 performed as an alternative to sampling through the POC's filter if an airtight seal can be 
36 maintained. To sample the container headspace-gas through a POC filter vent hole, an 
37 appropriate airtight seal shall be used. The sampling apparatus shall form an airtight seal 
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between the POC surface and the manifold or direct canister sampling equipment. To assure 
2 that the sample collected is representative, all of the general method, sampling apparatus, and 
3 QC requirements specified in EPA's Compendium Method T0-14A orT0-15 (EPA 1999) as 
4 appropriate, shall be met in addition to the following requirements: 

5 • The seal between the POC surface and sampling apparatus shall be designed to 
6 minimize intrusion of ambient air. 

7 • The filter shall be replaced as quickly as is practicable with the airtight sampling 
8 apparatus to ensure that a representative sample can be taken. Sites must proVide 
9 documentation demonstrating that the time between removing the filter and installing 

10 the airtight sampling device has been established by testing to assure a representative 
11 sample. 

12 • All components of the sampling system that come into contact with sample gases shall 
13 be cleaned according to requirements for direct canister sampling or manifold 
14 sampling, whichever is appropriate, prior to sample collection. 

15 • Equipment blanks and field reference standards shall be collected through all the 
16 components of the sampling system that contact the headspace-gas sample. 

17 • During sampling, openings in the POC shall be sealed to prevent outside air from 
18 entering the container. 

19 • A flow-indicating device shall be connected to sampling system and operated 
20 according to the direct canister or manifold sampling requirements, as appropriate. 

21 C 1-1 b Quality Control 

22 For manifold and direct canister sampling systems, field QC samples shall be collected on a per 
23 sampling batch basis. A sampling batch is a suite of samples collected consecutively using the 
24 same sampling equipment within a specific time period. A sampling batch can be up to 20 
25 samples (excluding QC samples), all of which shall be collected within 14 days of the first 
26 sample in the batch. For on-line integrated sampling/analysis systems, QC samples shall be 
27 collected and analyzed on a per on-line batch basis. Holding temperatures and container 
28 requirements for gas sample containers are provided in Table C 1-1. An on-line batch is the 
29 number of headspace-gas samples collected within a 12-hour period using the same on-line 
3D integrated analysis system. The analytical batch requirements are specified by the analytical 
31 method being used in the on-line system. Table C1-2 provides a summary of field QC sample 
32 collection requirements. Table C1-3 provides a summary of QC sample acceptance criteria. 

33 For on-line integrated sampling analysis systems, the on-line batch QC samples serve as 
34 combined sampling batch/analytical batch QC samples as follows: 

35 • The on-line blank replaces the equipment blank and laboratory blank 

36 • The on-line control sample replaces the field reference standard and laboratory control 
37 sample 
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• The on-line duplicate replaces the field duplicate and laboratory duplicate 

The acceptance criteria for on-line batch QC samples are the same as for the sampling batch 
and analytical batch QC samples they replace. Acceptance criteria are shown in Table C1-3. A 
separate field blank shall still be collected and analyzed for each on-line batch. However, if the 
results of a field blank collected through the sampling manifold meets the acceptance criterion, 
a separate on-line blank need not be collected and analyzed. 

The Permittees shall require the site project manager to monitor and document field QC sample 
results and fill out a nonconformance report if acceptance or frequency criteria are not met. The 
Permittees shall require the site project manager to ensure appropriate corrective action is 
taken if acceptance criteria are not met. 

C1-1 b(1) Field Blanks 

Field blanks shall be collected to evaluate background levels of program-required analytes. 
Field blanks shall be collected prior to sample collection, and at a frequency of one per sampling 
batch. The Permittees shall require the site project manager to use the field blank data to 
assess impacts of ambient contamination, if any, on the sample results. Field blank results 
determined by gas chromatography/mass spectrometry and gas chromatography/flame 
ionization detection shall be acceptable if the concentration of each VOC analyte is less than or 
equal to three times the method detection limit (MDL) listed in Table C3-2 in Permit Attachment 
C3. Field blank results determined by FTIRS shall be acceptable if the concentration of each 
VOC analyte is less than the program required quantitation limit listed in Table C3-2. A 
nonconformance report shall be initiated and resolved if the final reported QC sample results do 
not meet the acceptance criteria. 

C1-1b(2) Equipment Blanks 

Equipment blanks shall be collected to assess cleanliness prior to first use after cleaning of all 
sampling equipment. On-line blanks will be used to assess equipment cleanliness as well as 
analytical contamination. After the initial cleanliness check, equipment blanks collected through 
the manifold shall be collected at a frequency of one per sampling batch for VOC analysis or 
one per day, whichever is more frequent. If the direct canister method is used, field blanks may 
be used in lieu of equipment blanks. The Permittees shall require the site project manager to 
use the equipment blank data to assess impacts of potentially contaminated sampling 
equipment on the sample results. Equipment blank results determined by gas 
chromatography/mass spectrometry or gas chromatography/flame ionization detection shall be 
acceptable if the concentration of each VOC analyte is less than or equal to three times the 
MDL listed in Table C3-2 in Permit Attachment C3. Equipment blank results determined by 
FTIRS shall be acceptable if the concentration of each VOC analyte is less than the program 
required quantitation limit listed in Table C3-2. 

C1-1 b(3) Field Reference Standards 

Field reference standards shall be used to assess the accuracy with which the sampling 
equipment collects VOC samples into SUMMA® or equivalent canisters prior to first use of the 
sampling equipment. The on-line control sample will be used to assess the accuracy with which 
the sampling equipment collects VOC samples as well as an indicator of analytical accuracy for 
the on-line sampling system. Field reference standards shall contain a minimum of six of the 
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analytes listed in Table C3-2 in Permit Attachment C3 at concentrations within a range of 10 to 
2 100 ppmv and greater than the MDL for each compound. Field reference standards shall have a 
3 known valid relationship to a nationally recognized standard (e.g., NIST), if available. If NIST 
4 traceable standards are not available and commercial gases are used, a Certificate of Analysis 
5 from the manufacturer documenting traceability is required. Commercial stock gases shall not 
6 be used beyond their manufacturer-specified shelf life. After the initial accuracy check, field 
7 reference standards collected through the manifold shall be collected at a frequency of one per 
8 sampling batch and submitted as blind samples to the analytical laboratory. For the direct 
9 canister method, field reference standard collection may be discontinued if the field reference 

10 standard results demonstrate the QAO for accuracy specified in Attachment C3. Field reference 
11 standard results shall be acceptable if the accuracy for each tested compound has a recovery of 
12 70 to 130 percent. 

13 C1-1 b(4) Field Duplicates 

14 Field duplicate samples shall be collected sequentially and in accordance with Table C1-1 to 
15 assess the precision with which the sampling procedure can collect samples into SUMMA® or 
16 equivalent canisters. Field duplicates will also serve as a measure of analytical precision for the 
17 on-line sampling system. Field duplicate results shall be acceptable if the relative percent 
18 difference is less than or equal to 25 for each tested compound found in concentrations greater 
19 than the PRQL in both duplicates. 

20 C1-1 c Equipment Testing, Inspection and Maintenance 

21 All sampling equipment components that come into contact with headspace sample 
22 gases shall be constructed of relatively inert materials such as stainless steel or 
23 Teflon®. A passivated interior surface on the stainless steel components is 
24 recommended. 

25 To minimize the potential for cross contamination of samples, the headspace sampling manifold 
26 and sample canisters shall be properly cleaned and leak-checked prior to each headspace-gas 
27 sampling event. Procedures used for cleaning and preparing the manifold and sample canisters 
28 shall be equivalent to those provided in EPA's Compendium Method T0-14A or T0-15 (EPA 
29 1999). Cleaning requirements are presented below. 

30 C 1-1 c( 1) Headspace-Gas Sample Canister Cleaning 

31 SUMMA® or equivalent canisters used in these methods shall be subjected to a rigorous 
32 cleaning and certification procedures prior to use in the collection of any samples. Guidance for 
33 the development of this procedure has been derived from Method T0-14A or T0-15 (EPA 
34 1999). Specific detailed instructions shall be provided in laboratory standard operating 
35 procedures (SOPs) for the cleaning and certification of canisters. 

36 Canisters shall be cleaned and certified on an equipment cleaning batch basis. An equipment 
37 cleaning batch is any number of canisters cleaned together at one time using the same cleaning 
38 method. A cleaning system, capable of processing multiple canisters at a time, composed of an 
39 oven (optional) and a vacuum manifold which uses a dry vacuum pump or a cryogenic trap 
40 backed by an oil sealed pump shall be used to clean SUMMA® or equivalent canisters. Prior to 
41 cleaning, a positive or negative pressure leak test shall be performed on all canisters. The · 
42 duration of the leak test must be greater than or equal to the time it takes to collect a sample, 
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but no greater than 24 hours. For a leak test, a canister passes if the pressure does not change 
by a rate greater than ±2 psig per 24 hours. Any canister that fails shall be checked for leaks, 
repaired, and reprocessed. One canister per equipment cleaning batch shall be filled with humid 
zero air or humid high purity nitrogen and analyzed for VOCs. The equipment cleaning batch of 
canisters shall be considered clean if there are no VOCs above three times the MDLs listed in 
Table C3-2 of Permit Attachment C3. After the canisters have been certified for leak-tightness 
and found to be free of background contamination, they shall be evacuated to 0.0039 in. (0.1 0 
mm) Hg or less for storage prior to shipment. The Permittees shall require the laboratory 
responsible for canister cleaning and certification to maintain canister certification 
documentation and initiate the canister tags as described in Permit Attachment C3. 

C1-1c(2) Sampling Equipment Initial Cleaning and Leak Check 

The surfaces of all headspace-gas sampling equipment components that will come into contact 
with headspace gas shall be thoroughly inspected and cleaned prior to assembly. The manifold 
and associated sampling heads shall be purged with humidified zero air, nitrogen, or helium, 
and leak checked after assembly. This cleaning shall be repeated if the manifold and/or 
associated sampling heads are contaminated to the extent that the routine system cleaning is 
inadequate. 

C1-1 c(3) Sampling Equipment Routine Cleaning and Leak Check 

The manifold and associated sampling heads which are reused shall be cleaned and checked 
for leaks in accordance with the cleaning and leak check procedures described in EPA's 
Compendium Method T0-14A or T0-15 (EPA 1999). The procedures shall be conducted after 
headspace gas and field duplicate collection; after field blank collection, after field blanks are 
collected through the manifold; and after the additional cleaning required for field reference 
standard collection has been completed. The protocol for routine manifold cleaning and leak 
check requires that sample canisters be attached to the canister ports, or that the ports be 
capped or closed by valves, and requires that the sampling head be attached to the purge 
assembly. 

VOCs shall be removed from the internal surfaces of the headspace sampling manifold to levels 
that are less than or equal to three times the MDLs of the analytes listed in Table C3-2 of Permit 
Attachment C3, as determined by analysis of an equipment blank or through use of an OVA. It 
is recommended that the headspace sampling manifold be heated to 150° Centigrade and 
periodically evacuated and flushed with humidified zero air, nitrogen, or helium. When not in 
use, the manifold shall be demonstrated clean before storage with a positive pressure of high 
purity gas (i.e., zero air, nitrogen, or helium) in both the standard and sample sides. 

Sampling shall be suspended and corrective actions shall be taken when the analysis of an 
equipment blank indicates that the VOC limits have been exceeded or if a leak test fails. The 
Permittees shall require the site project manager to ensure that corrective action has been 
taken prior to resumption of sampling. 

C1-1 c(4) Manifold Cleaning After Field Reference Standard Collection 

The sampling system shall be specially cleaned after a field reference standard has been 
collected, because the field reference standard gases contaminate the standard side of the 
headspace sampling manifold when they are regulated through the purge assembly. This 
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cleaning requires the installation of a gas-tight connector in place of the sampling head, 
2 between the flexible hose and the purge assembly. This configuration allows both the sample 
3 and standard sides of the sampling system to be flushed (evacuated and pressurized) with 
4 humidified zero air, nitrogen, or helium which, combined with heating the pneumatic lines, 
5 should sweep and adequately clean the system's internal surfaces. After this protocol has been 
6 completed and prior to collecting another sample, the routine system cleaning and leak check 
7 (see previous section) shall also be performed. 

8 C1-1c(5) Sampling Head Cleaning 

9 To prevent cross contamination, the needle, airtight fitting or airtight seal, adapters, and filter of 
10 the sampling heads shall be cleaned in accordance with the cleaning procedures described in 
11 EPA's Compendium Method T0-14A or T0-15 (EPA 1999). After sample collection, a sampling 
12 head shall be disposed of or cleaned in accordance with EPA's Compendium Method T0-14A 
13 or T0-15 (EPA 1999), prior to reuse. As a further QC measure, the needle, airtight fitting or 
14 airtight seal, and filter, after cleaning, should be purged with zero air, nitrogen, or helium and 
15 capped for storage to prevent sample contamination by VOCs potentially present in ambient air. 

16 C1-1d Equipment Calibration and Frequency 

17 The manifold pressure sensor shall be certified prior to initial use, then annually, using NIST 
18 traceable, or equivalent, standards. If necessary, the pressure indicated by the pressure 
19 sensor(s) shall be temperature compensated. The ambient air temperature sensor, if present, 
20 shall be certified prior to initial use, then annually, to NIST traceable, or equivalent, temperature 
21 standards. 

22 The OVA shall be calibrated once per day, prior to first use, or as necessary according to the 
23 manufacturer's specifications. Calibration gases shall be certified to contain known analytes 
24 from Table C3-2 of Permit Attachment C3 at known concentrations. The balance of the OVA 
25 calibration gas shall be consistent with the manifold purge gas when the OVA is used (i.e., zero 
26 air, nitrogen, or helium). 

27 C1-2 Sampling of Homogeneous Solids and Soil/Gravel (Summary Categories S3000/S4000) 

28 For those waste streams without an AK Sufficiency Determination approved by DOE, randomly 
29 selected containers of homogeneous solid and/or soil/gravel waste streams (S3000/S4000) 
30 shall be sampled and analyzed to resolve the assignment of EPA hazardous waste numbers. 
31 For example, analytical results may be useful to resolve uncertainty regarding hazardous 
32 constituents used in a process that generated the waste stream when the hazardous 
33 constituents are not documented in the acceptable knowledge information for the waste. 

34 C1-2a Method Requirements 

35 The methods used to collect samples of transuranic (TRU) mixed waste, classified as 
36 homogeneous solids and soil/gravel from waste containers, shall be such that the samples are 
37 representative of the waste from which they were taken. To minimize the quantity of 
38 investigation-derived waste, laboratories conducting the analytical work may require no more 
39 sample than is required for the analysis, based on the analytical methods. However, a sufficient 
40 number of samples shall be collected to adequately represent waste being sampled. For those 
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waste streams defined as Summary Category Groups S3000 or S4000 in Attachment C, debris 
2 that may also be present within these wastes need not be sampled. 

3 Samples of retrievably stored waste containers will be collected using appropriate coring 
4 equipment or other EPA approved methods to collect a representative sample. Newly generated 
5 wastes that are sampled from a process as it is generated may be sampled using EPA 
6 approved methods, including scoops and ladles, that are capable of collecting a representative 
7 sample. All sampling and core sampling will comply with the QC requirements specified in 
8 C1-2b. 

9 C1-2a(1) Core Collection 

10 Coring tools shall be used to collect cores of homogeneous solids and soil/gravel from waste 
11 containers, when possible, in a manner that minimizes disturbance to the core. A rotational 
12 coring tool (i.e., a tool that is rotated longitudinally), similar to a drill bit, to cut, lift the waste 
13 cuttings, and collect a core from the bore hole, shall be used to collect sample cores from waste 
14 containers. For homogeneous solids and soil/gravel that are relatively soft, non-rotational coring 
15 tools may be used in lieu of a rotational coring tool. 

16 To provide a basis for describing the requirements for core collection, diagrams of a rotational 
17 coring tool (i.e., a light weight auger) and a non-rotational coring tool (i.e., a thin-walled sampler) 
18 are provided in Figures C1-5 and C1-6, respectively. 

19 The following requirements apply to the use of coring tools: 

20 • Each coring tool shall contain a removable tube (liner) that is constructed of fairly rigid 
21 material unlikely to affect the composition and/or concentrations of target analytes in 
22 the sample core. Materials that are acceptable for use for coring device sleeves are 
23 polycarbonate, teflon, or glass for most samples, and stainless steel or brass if 
24 samples are not to be analyzed for metals. The Permittees shall require site quality 
25 assurance project plans (QAPjPs) to document that analytes of concern are not 
26 present in liner material. The Permittees shall also require sites to document that the 
27 materials are unlikely to affect sample results through the collection and analysis of an 
28 equipment blank prior to first use as specified in the 'Equipment Blanks' section of this 
29 appendix. Liner outer diameter is recommended to be no more than 2 in. and no less 
30 than one in. Liner wall thickness is recommended to be no greater than 1/16 in. Before 
31 use, the liner shall be cleaned in accordance the requirements in Section C1-2b. The 
32 liner shall fit flush with the inner wall of the coring tool and shall be of sufficient length 
33 to hold a core that is representative of the waste along the entire depth of the waste. 
34 The depth of the waste is calculated as the distance from the top of the sludge to the 
35 bottom of the drum (based on the thickness of the liner and the rim at the bottom of the 
36 drum). The liner' material shall have sufficient transparency to allow visual examination 
37 of the core after sampling. If sub-sampling is not conducted immediately after core 
38 collection and liner extrusion, then end caps constructed of material unlikely to affect 
39 the composition and/or concentrations of target analytes in the core (e.g., Teflon®) 
40 shall be placed over the ends of the liner. End caps shall fit tightly to the ends of the 
41 liner. The Permittees shall require site specific QAPjPs to indicate the acceptable 
42 materials for core liners and end caps. 
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• A spring retainer, similar to that illustrated in Figures C1-5 and C1-6, shall be used with 
2 each coring tool when the physical properties of the waste are such that the waste 
3 may fall out of the coring tool's liner during sampling activities. The spring retainer shall 
4 be constructed of relatively inert material (e.g., stainless steel or Teflon®) and its inner 
5 diameter shall not be less than the inner diameter of the liner. Before use, spring 
6 retainers shall be cleaned in accordance with the requirements in Section C1-2b. 

7 • Coring tools may have an air-lock mechanism that opens to allow air inside the tiners 
8 to escape as the tool is pressed into the waste (e.g., ball check valve). If used, this air-
9 lock mechanism shall also close when the core is removed from the waste container. 

1 o • After disassembling the coring tool, a device (extruder) to forcefully extrude the liner 
11 from the coring tool shall be used if the liner does not slide freely. All surfaces of the 
12 extruder that may come into contact with the core shall be cleaned in accordance with 
13 the requirements in Section C1-2(b) prior to use. 

14 • Coring tools shall be of sufficient length to hold the -liner and shall be constructed to 
15 allow placement of the liner leading edge as close as possible to the coring tools 
16 leading edge. 

17 • All surfaces of the coring tool that have the potential to contact the sample core or 
18 sample media shall be cleaned in accordance with the requirements in Section C1-2(b) 
19 prior to use. 

20 • The leading edge of the coring tools may be sharpened and tapered to a diameter 
21 equivalent to, or slightly smaller than, the inner diameter of the liner to reduce the drag 
22 of the homogeneous solids and soil/gravel against the internal surfaces of the liner, 
23 thereby enhancing sample recovery. 

24 • Rotational coring tools shall have a mechanism to minimize the rotation of the liner 
25 inside the coring tool during coring activities, thereby minimizing physical disturbance 
26 to the core. 

27 • Rotational coring shall be conducted in a manner that minimizes transfer of frictional 
28 heat to the core, thereby minimizing potential loss of VOCs. 

29 • Non-rotational coring tools shall be designed such that the tool's kerf width is 
30 minimized. Kerf width is defined as one-half of the difference between the outer 
31 diameter of the tool and the inner diameter of the tool's inlet. 

32 C1-2a(2) Sample Collection 

33 Sampling of cores shall be conducted in accordance with the following requirements: 

34 • Sampling shall be conducted as soon as possible after core collection. If a substantial 
35 delay (i.e., more than 60 minutes) is expected between core collection and sampling, 
36 the core shall remain in the liner and the liner shall be capped at each end. If the liner 
37 containing the core is not extruded from the coring tool and capped, then two 
38 alternatives are permissible: 1) the liner shall be left in the coring tool and the coring 
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1 

2 

tool shall be capped at each end, or 2) the coring tool shall remain in the waste 
container with the air-lock mechanism attached. 

3 • Samples of homogeneous solids and soil/gravel for VOC analyses shall be collected 
4 prior to extruding the core from the liner. These samples may be collected by collecting 
5 a single sample from the representative subsection of the core, or three sub-samples 
6 may be collected from the vertical core to form a single 15-gram composite sample. 
7 Smaller sample sizes may be used if method PRQL requirements are met for all 
8 analytes. The sampling locations shall be randomly selected. If a single sample is 
9 used, the representative subsection is chosen by randomly selecting a location along 

10 the portion of the core (i.e. core length). If the three sub-sample method is used, the 
11 sampling locations shall be randomly selected within three equal-length subsections of 
12 the core along the long axis of the liner and access to the waste shall be gained by 
13 making a perpendicular cut through the liner and the core. The Permittees shall require 
14 sites to develop documented procedures to select, and record the selection, of random 
15 sampling locations. True random sampling involves the proper use of random numbers 
16 for identifying sampling locations. The procedures used to select the random sampling 
17 locations will be subject to review as part of annual audits by DOE. A sampling device 
18 such as the metal coring cylinder described in EPA's SW-846 Manual (1996), or 
19 equivalent, shall be immediately used to collect the sample once the core has been 
20 exposed to air. Immediately after sample collection, the sample shall be extruded into 
21 40-ml volatile organics analysis (VOA) vials (or other containers specified in 
22 appropriate SW-846 methods), the top rim of the vial visually inspected and wiped 
23 clean of any waste residue, and the vial cap secured. Sample handling requirements 
24 are outlined in Table C1-4. Additional guidance for this type of sampling can be found 
25 in SW-846 (EPA 1996). 

26 • Samples of the homogeneous solids and soil/gravel for semi-volatile organic 
27 compound and metals analyses shall be collected. These samples may be collected 
28 from the same sub-sample locations and in the same manner as the sample collected 
29 for VOC analysis, or they may be collected by splitting or compositing the 
30 representative subsection of the core. The representative subsection is chosen by 
31 randomly selecting a location along the portion of the core (i.e. core length). The 
32 Permittees shall require sites to develop documented procedures to select, and record 
33 the selection, of random sampling locations. True random sampling involves the 
34 proper use of random numbers for identifying sampling locations. The procedures 
35 used to select the random sampling locations will be subject to review as part of 
36 annual audits by DOE. Guidance for splitting and compositing solid materials can be 
37 found in SW-846 (EPA 1996). All surfaces of the sampling tools that have the potential 
38 to come into contact with the sample shall be constructed of materials unlikely to affect 
39 the composition or concentrations of target analytes in the waste (e.g., Teflon~. In 
40 addition, all surfaces that have the potential to come into contact with core sample 
41 media shall either be disposed or decontaminated according to the procedures found 
42 in Section C1-2(b). Sample sizes and handling requirements are outlined in Table C1-
43 4. 

44 Newly generated waste samples may be collected using methods other than coring, as 
45 discussed in Section C1-2a. Newly generated wastes samples will be collected as soon as 
46 possible after sampling, but the spatial and temporal homogeneity of the waste stream dictate 
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whether a representative grab sample or composite sample shall be collected. As part of the 
2 site audit, DOE shall assess waste sarnpling to ensure collection of representative samples. 

3 C1-2b Quality Control 

4 QC requirements for sampling of homogeneous solids and soil/gravel include collecting co-
5 located samples from cores or other sample types to determine precision; equipment blanks to 
6 verify cleanliness of the sampling and coring tools and sampling equipment; and analysis of 
7 reagent blanks to ensure reagents, such as deionized or high pressure liquid chromatography 
s (HPLC) water, are of sufficient quality. Coring and sampling of homogeneous solids and 
9 soil/gravel shall comply, at minimum, with the following QC requirements. 

10 C1-2b(1) Co-located Samples 

11 In accordance with the requirement to collect field duplicates required by the EPA methods 
12 found in SW-846 (EPA 1996), samples shall be collected to determine the combined precision 
13 of the coring and sampling procedures. The co-located core methodology is a duplicate sample 
14 collection methodology intended to collect samples from a second core placed at approximately 
15 the same location within the drum when samples are collected by coring. Waste may not be 
16 amenable to coring in some instances. In this case, a co-located sample may be collected from 
17 a sample (e.g. scoop) collected from approximately the same location in the waste stream. A 
18 sample from each co-located core or waste sample collected by other means shall be collected 
19 side by side as close as feasible to one another, handled in the same manner, visually 
20 inspected through the transparent liner (if cored), and sampled in the same manner at the same 
21 randomly selected sample location(s). If the visual examination detects inconsistencies such as 
22 color, texture, or waste type in the waste at the sample location, another sampling location may 
23 be randomly selected, or the samples may be invalidated and co-located samples or cores may 
24 again be collected. Co-located samples, from either core or other sample type, shall be 
25 collected at a frequency of one per sampling batch or once per week, whichever is more 
26 frequent. A sampling batch is a suite of homogeneous solids and soil/gravel samples collected 
27 consecutively using the same sampling equipment within a specific time period. A sampling 
28 batch can be up to 20 samples (excluding field QC samples), all of which shall be collected 
29 within 14 days of the first sample in the batch. 

30 C1-2b(2) Equipment Blanks 

31 In accordance with SW-846 (EPA 1996), equipment blanks shall be collected from fully 
32 assembled sampling and coring tools (i.e., at least those portions of the sampling equipment 
33 that contact the sample) prior to first use after cleaning at a frequency of one per equipment 
34 cleaning batch. An equipment cleaning batch is the number of sampling equipment items 
35 cleaned together at one time using the same cleaning method. The equipment blank shall be 
36 collected from the fully assembled sampling or coring tool, in the area where the sampling or 
37 coring tools are cleaned, prior to covering with protective wrapping and storage. The equipment 
38 blank shall be collected by pouring clean water (e.g., deionized water, HPLC water) down the 
39 inside of the assembled sampling or coring tool. The water shall be collected in a clean sample 
40 container placed at the leading edge of the sampling or coring tool and analyzed for the 
41 analytes listed in Tables C3-4, C3-6, and C3-8 of Permit Attachment C3. The results of the 
42 equipment blank will be considered acceptable if the analysis indicates no analyte at a 
43 concentration greater than three times the MDLs listed in Tables C3-4 and C3-6 or in the 
44 Program Required Detection Limits (PRDL) in Table C3-8 of Permit Attachment C3. If analytes 
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1 are detected at concentrations greater than three times the MDLs (or PRDLs for metals), then 
2 the associated equipment cleaning batch of sampling or coring tools shall be cleaned again and 
3 another equipment blank collected. Equipment from an equipment cleaning batch may not be 
4 used until analytical results have been received verifying an adequately low level of 
5 contamination in the equipment blank. 

6 Equipment blanks for coring tools shall be collected from liners that are cleaned separately from 
7 the coring tools. These equipment blanks shall be collected at a frequency of one per equipment 
8 cleaning batch. The equipment blanks shall be collected by randomly selecting a liner from the 
9 equipment cleaning batch, pouring clean water (e.g., deionized water or HPLC water) across its 

10 internal surface, collecting the water in a clean sample container, and analyzing the water for 
11 the analytes listed in Tables C3-4, C3-6, and the PRDLs in Table C3-8 of Permit Attachment 
12 C3. The results of the equipment blank analysis will be considered acceptable if the results 
13 indicate no analyte at a concentration greater than three times the MDLs listed in Tables C3-4, 
14 C3-6, or C3-8 of Permit Attachment C3. If analytes are detected at concentrations greater than 
15 three times the MDLs (or PRDLs for metals), then the associated equipment cleaning batch of 
16 liners shall be cleaned again and another equipment blank collected. Equipment from an 
17 equipment cleaning batch may not be used until analytical results have been received verifying 
18 an adequately low level of contamination in the equipment blank. 

19 Sampling equipment (e.g., bowls, spoons, chisel, VOC sub-sampler) shall also be cleaned. 
20 Equipment blanks shall be collected for the sampling equipment at a frequency of one per 
21 equipment cleaning batch. After the sampling equipment has been cleaned, one item from the 
22 equipment cleaning batch is randomly selected, water (e.g., deionized water, HPLC water) is 
23 passed over its surface, collected in a clean container, and analyzed for the analytes listed in 
24 Tables C3-4, C3-6, and C3-8 of Permit Attachment C3. The results of the equipment blank will 
2s be considered acceptable if the results indicate no analyte present at a concentration greater 
26 than three times the MDLs listed in Tables C3-4 and C3-6 and in the PRDLs in C3-8 of Permit 
27 Attachment C3. If analytes are detected at concentrations greater than three times the MDLs (or 
28 PRDLs for metals), then the associated equipment cleaning batch of sampling equipment shall 
29 be cleaned again and another equipment blank collected. Equipment from an equipment 
30 cleaning batch may not be used until analytical results have been received verifying an 
31 adequately low level of contamination in the equipment blank. The above equipment blanks may 
32 be performed on a purchased batch basis for sampling equipment purchased sterile and sealed 
33 in protective packaging. Equipment blanks need not be performed for equipment purchased in 
34 sealed protective packaging accompanied by a certificate certifying cleanliness. 

35 The results of equipment blanks shall be traceable to the items in the equipment cleaning batch 
36 that the equipment blank represents. All sampling items should be identified, and the associated 
37 equipment cleaning batch should be documented. The method of documenting the connection 
38 between equipment and equipment cleaning batches shall be documented. Equipment blank 
39 results for the coring tools, liners, and sampling equipment shall be reviewed prior to use. A 
40 sufficient quantity of these items should be maintained in storage to prevent disruption of 
41 sampling operations. 

42 The Permittees may require a site to use certified clean disposable sampling equipment and 
43 discard liners and sampling tools after one use. In this instance, cleaning and equipment blank 
44 collection is not required. 
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C1-2b(3) Coring Tool and Sampling Equipment Cleaning 

2 Coring tools and sampling equipment shall be cleaned in accordance with the following 
3 requirements: · 

4 • All surfaces of coring tools and sampling equipment that will come into contact with the 
5 samples shall be clean prior to use. All sampling equipment shall be cleaned in the 
6 same manner. Immediately following cleaning, coring tools and sampling equipment 
7 shall be assembled and sealed inside clean protective wrapping. 

8 • Each reusable sampling or coring tool shall have a unique identification number. Each 
g number shall be referenced to the waste container on which it was used. This 

10 information shall be recorded in the field records. One sampling or coring tool from 
11 each equipment cleaning batch shall be tested for cleanliness in accordance with the 
12 requirements specified above. The identification number of the sampling or coring tool 
13 from which the equipment blank was collected shall be recorded in the field records. 
14 The results of the equipment blank analysis for the equipment cleaning batch in which 
15 each sampling or coring tool was cleaned shall be submitted to the sampling facility 
16 with the identification numbers of all sampling or coring tools in the equipment cleaning 
17 batch. If analytes are detected at concentrations greater than three times the MDLs (or 
18 PRDLs for metals), then the associated equipment cleaning batch of sampling 
19 equipment shall be cleaned again and another equipment blank collected. Equipment 
20 from an equipment cleaning batch may not be used until analytical results have been 
21 received verifying an adequately low level of contamination in the equipment blank. 

22 • Sample containers shall be cleaned in accordance with SW-846 (EPA 1996). 

23 C1-2c Equipment Testing, Inspection and Maintenance 

24 Prior to initiation of sampling or coring activities, sampling and coring tools shall be tested in 
25 accordance with manufacturer specifications to ensure operation within the manufacturer's 
26 tolerance limits. Other specifications specific to the sampling operations (e.g., operation of 
27 containment structure and safety systems) should also be tested and verified as operating 
28 properly prior to initiating coring activities. Coring tools shall be assembled, including liners, and 
29 tested. Air-lock mechanisms and rotation mechanisms shall be inspected for free movement of 
30 critical parts. Sampling and coring tools found to be malfunctioning shall be repaired or replaced 
31 prior to use. 

32 Coring tools and sample collection equipment shall be maintained in accordance with 
33 manufacturer's specifications. Clean sampling and coring tools and sampling equipment shall 
34 be sealed inside clean protective wrapping and maintained in a clean storage area prior to use. 
35 Sampling equipment shall be properly maintained to avoid contamination: A sufficient supply of 
36 spare parts should be maintained to prevent delays in sampling activities due to equipment 
37 down time. Records of equipment maintenance and repair shall be maintained in the field 
38 records in accordance with site SOPs. 

39 Inspection of sampling equipment and work areas shall include the following: 

40 • Sample collection equipment in the immediate area of sample collection shall be 
41 inspected daily for cleanliness. Visible contamination on any equipment (e.g., waste on 
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floor of sampling area, hydraulic fluid from hoses) that has the potential to contaminate 
a waste core or waste sample shall be thoroughly cleaned upon its discovery. 

3 • The waste coring and sampling work areas shall be maintained in clean condition to 
4 minimize the potential for cross contamination between waste (including cores) and 
5 samples. 

6 • Expendable equipment (e.g., plastic sheeting, plastic gloves) shall be visually 
7 inspected for cleanliness prior to use and properly discarded after each sample. 

s • Prior to removal of the protective wrapping from a coring tool designated for use, the 
9 condition of the protective wrapping shall be visually assessed. Coring tools with torn 

10 protective wrapping should be returned for cleaning. Coring tools visibly contaminated 
11 after the protective wrapping has been removed shall not be used and shall -be 
12 returned for cleaning or properly discarded. 

13 • Sampling equipment shall be visually inspected prior to use. All sampling equipment 
14 that comes into contact with waste samples shall be stored in protective wrapping until 
15 use. Prior to removal of the protective wrapping from sampling equipment, the 
16 condition of the protective wrapping shall be visually assessed. Sampling equipment 
17 with torn protective wrapping should be discarded or returned for cleaning. Sampling 
18 equipm_ent visibly contaminated after the protective wrapping has been removed shall 
19 not be used and shall be returned for cleaning or properly discarded. 

20 • Cleaned sampling and coring equipment will be physically segregated from all 
21 equipment that has been used for a sampling event and has not been decontaminated. 

22 C1-2d Equipment Calibration and Frequency 

23 The scale used for weighing sub-samples shall be calibrated as necessary to maintain its 
24 operation within manufacturer's specification, and after repairs and routine maintenance. 
25 Weights used for calibration shall be traceable to a nationally recognized standard. Calibration 
26 records shall be maintained in the field records. 

27 C1-3 Radiography 

28 Radiography has been developed by the Permittees specifically to aid in the examination and 
29 identification of containerized waste. The Permittees shall require that sites describe all 
30 activities required to achieve the radiography objectives in site QAPjPs and SOPs. These SOPs 
31 should include instructions specific to the radiography system(s) used at the site. For example, 
32 to detect liquids, some systems require the container to be rotated back and forth while other 
33 systems require the container to be tilted. 

34 A radiography system (e.g., real time radiography, digital radiography/computed tomography) 
35 normally consists of an X-ray-producing device, an imaging system, an enclosure for radiation 
36 protection, a waste container handling system, an audio/video recording system, and an 
37 operator control and data acquisition station. Although these six components are required, it is 
38 expected there will be some variation within a given component between sites. The radiography 
39 system shall have controls or an equivalent process which allow the operator to control image 
40 quality. On some radiography systems, it should be possible to vary the voltage, typically 
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between 150 to 400 kilovolts (kV), to provide ari optimum degree of penetration through the 
2 waste. For example, high-density material should be examined with the X-ray device set on the 
3 maximum voltage. This ensures maximum penetration through the waste container. Low-density 
4 material should be examined at lower voltage settings to improve contrast and image definition. 
5 The imaging system typically utilizes either a fluorescent screen and a low-light television 
6 camera or x-ray detectors to generate the image. · 

7 To perform radiography, the waste container is scanned while the operator views the television 
s screen. A video and audio recording is made of the waste container scan and is maintained as a 
9 non-permanent record. A radiography data form is also used to document the Waste Matrix 

10 Code to ensure that the waste container contains no ignitable, corrosive, or reactive waste by 
11 documenting the absence of liquids in excess of TSDF-WAC limits or compressed gases, and 
12 verify that the physical form of the waste is consistent with the waste stream description 
13 documented in the AK Summary. Containers whose contents prevent full examination of the 
14 remaining contents shall be subject to visual examination unless the site certifies that visual 
15 examination would provide no additional relevant information for that container based on the 
16 acceptable knowledge information for the waste stream. Such certification shall be documented 
17 in the generator/storage site's record. 

18 For containers which contain classified shapes and undergo radiography, the radiography video 
19 and audio recording will be considered classified. The radiography data forms will not contain 
20 classified information. 

21 The radiography system involves qualitative and semiquantitative evaluations of visual displays. 
22 Operator training and experience are the most important considerations for ensuring quality 
23 controls in regard to the operation of the radiography system and for interpretation and 
24 disposition of radiography results. Only trained personnel shall be allowed to operate 
25 radiography equipment. 

26 Standardized training requirements for radiography operators shall be based upon existing 
27 industry standard training requirements. 

28 The Permittees shall require each site to develop a training program that provides radiography 
29 operators with both formal and on-the-job (OJT) training. Radiography operators shall be 
30 instructed in the specific waste generating practices, typical packaging configurations, and 
31 associated waste material parameters expected to be found in each Waste Matrix Code pt the 
32 site. The OJT and apprenticeship shall be conducted by an experienced, qualified radiography 
33 operator prior to qualification of the training candidate. The training programs will be site-specific 
34 due to differences in equipment, waste configurations, and the level of waste characterization 
35 efforts. For example, certain sites use digital radiography equipment, which is more sensitive 
35 than real-time radiography equipment. In addition, the particular physical forms and packaging 
37 configurations at each site will vary; therefore, radiography operators shall be trained on the 
38 types of waste that are generated, stored, and/or characterized at that particular site. 

39 Although the Permittees shall require each site to develop its own training program, all of the 
40 radiography QC requirements specified in this WAP shall be incorporated into the training 
41 programs and radiography operations. In this way data quality and comparability will not be 
42 affected . 
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Radiography training programs will be the subject of the Audit and Surveillance Program (Permit 
2 Attachment C6). 

3 One or more training containers with items (including prohibited items) common to the waste 
4 streams to be characterized and internal containers of various sizes shall be scanned 
5 semiannually by each operator. The audio and video media shall then be rexiewed bya 
6 supervisor to ensure that operators' interpretations remain consistent and accurate. Imaging 
7 system characteristics shall be verified on a routine basis. 

8 Independent replicate scans and replicate observations of the video output of the radiography 
9 process shall be performed under uniform conditions and procedures. Independent replicate. 

10 scans shall be performed on one waste container per day or once per testing batch, whichever 
11 is less frequent, by a qualified radiography operator that was not involved in the original scan of 
12 the waste container. Independent observations of one scan (not the replicate scan) shall also be 
13 made once per day or once per testing batch, whichever is less frequent, by a qualified 
14 radiography operator that was not involved in the original scan of the waste container. A testing 
15 batch is a suite of waste containers undergoing radiography using the same testing equipment. 
16 A testing batch can be up to 20 waste containers without regard to waste matrix. 

17 Oversight functions include periodic audio/video media reviews of accepted waste containers 
18 and shall be performed by qualified radiography operators that were not involved in the original 
19 scans of the waste containers. The results of this independent verification shall be available to 
20 the radiography operators who performed the original scans. The Permittees shall require the 
21 site project manager to be responsible for monitoring the quality of the radiography data and 
22 calling for corrective action, when necessary. 

23 C1-4 Visual Examination 

24 The waste container contents may be verified directly by visual examination (VE) of the waste 
25 container contents. Visual examination may be performed by physically examining the contents 
26 of waste containers to verify the Waste Matrix Code and to verify that the container is properly 
27 included in the appropriate waste stream. Visual examination shall be conducted on a waste 
28 container to identify and describe all waste items, packaging materials, and waste material 
29 parameters in the waste container. Visual examination activities shall be documented on 
30 video/audio media, or by using a second operator to provide additional verification by reviewing 
31 the contents of the waste container to ensure correct reporting. When VE is performed using a 
32 second operator, each operator performing the VE shall observe for themselves the waste being 
33 placed in the waste container or the contents within the examined waste container when waste 
34 is not removed. The results of all VE shall be documented on VE data forms, which are used to 
35 document the Waste Matrix Code, ensure that the waste container contains no ignitable, 
36 corrosive, or reactive waste by documenting the absence of liquids in excess of TSDF-WAC 
37 limits or compressed gases, and verify that the physical form of the waste is consistent with the 
38 waste stream description documented in the AK Summary. 

39 Visual examination recorded on video/audio media shall meet the following minimum 
40 requirements: 

41 • The video/audio media shall record the waste packaging event for the container such 
42 that all waste items placed into the container are recorded in sufficient detail and shall 
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2 

contain an inventory of waste items in sufficient detail that another trained VE operator 
can identify the associated waste material parameters. 

3 • The video/audio media shall capture the waste container identification number. 

4 • The personnel loading the waste container shall be identified on the video/audio media 
s or on packaging records traceable to the loading of the waste container. 

6 • The date of loading of the waste container will be recorded on the video/audio media 
7 or on packaging records traceable to the loading of the waste container. 

8 Visual examination performed using two generator site personnel shall meet the following 
9 minimum requirements: 

10 • At least two generator site personnel who witnessed the packaging of the waste shall 
11 approve the data forms or packaging records attesting to the contents of the waste 
12 container. 

13 • The data forms or packaging records shall contain an inventory of waste items in 
14 sufficient detail that another trained VE operator can identify the associated waste 
15 material parameters. 

16 

17 

• The waste container identification number shall be recorded on the data forms or 
packaging records. 

18 Visual examination video/audio media of containers which contain classified shapes shall be 
19 considered classified information. Visual examination data forms or packaging records will not 
20 contain classified information. 

21 Waste container packaging records may be used to meet the VE data quality objectives (DQOs) 
22 (Permit Attachment C, Section C-4a(1 )). These records must meet the minimum requirements 
23 listed above for either VE recorded on video/audio media or VE performed by two 
24 generator/storage site personnel, and shall be reviewed by operators trained and qualified to the 
25 requirements listed below. The operators will prepare data forms based on the visual 
26 examination records. Visual examination batch data reports will be prepared, reviewed, and 
27 approved as described in Permit Attachment C, Section C-4, and Permit Attachment C3. 

28 Standardized training for VE shall be developed. Visual examination operators shall be 
29 instructed in the specific waste generating processes, typical packaging configurations, and 
30 waste material parameters expected to be found in each Waste Matrix Code at the site. The 
31 training shall be site specific to include the various waste configurations generated/stored at the 
32 site. For example, the particular physical forms and packaging configurations at each site will 
33 vary so operators shall be trained to examine the types of waste that are generated, stored, 
34 and/or characterized at that particular site. Training will include the following regardless of 
35 Summary Category Group: 

36 • Identifying and describing the contents of a waste container by examining all items in 
37 waste containers of previously packaged waste 

38 • Identifying when VE cannot be used to meet the DQOs 
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Visual examination personnel shall be r~qualified once every two years. 

2 Each VE facility shall designate a VE expert. The VE expert shall be familiar with the waste 
3 generating processes that have taken place at that site and also be familiar with all of the types 
4 of waste being characterized at that site, The VE expert shall be responsible for the overall 
5 direction and implementation of the VE at that facility. The Permittees shall require site QAPjPs 
6 to specify the selection, qualification, and training requirements of the VE expert. 

7 C1-5 Custody of Samples 

8 Chain-of-Custody on field samples (including field QC samples) will be initiated immediately 
9 after sample collection or preparation. Sample custody will be maintained by ensuring that 

10 saniples are custody sealed during shipment to the laboratory. After samples are accepted by 
11 the analytical laboratory, custody is maintained by assuring the samples are in the possession 
12 of an authorized individual, in that individual's view, in a sealed or locked container controlled by 
13 that individual, or in a secure controlled access location. Sample custody will be maintained until 
14 the sample is released by the site project manager or until the sample is expended. The 
15 Permittees shall require that site QAPjPs or site-specific procedures include a copy of the 
16 sample chain-of-custody form and instructions for completing sample chain-of-custody forms in 
17 a legally defensible manner. This form will include provisions for each of the following: 

18 • Signature of individual initiating custody control, along with the date and time. 

19 • Documentation of sample numbers for each sample under custody. Sample numbers 
20 will be referenced to a specific sampling event description that will identify the 
21 sampler(s) through signature, the date and time of sample collection, type/number 
22 containers for each sample, sample matrix, preservatives (if applicable), requested 
23 methods of analysis, place/address of sample collection and the waste container 
24 number. 

25 • For off-site shipping, method of shipping transfer, responsible shipping organization or 
26 corporation, and associated air bill or lading number. 

27 • Signatures of custodians relinquishing and receiving custody, along with date and time 
28 of the transfer. 

29 • Description of final sample container disposition, along with signature of individual 
30 removing sample container from custody. 

31 • Comment section. 

32 • Documentation of discrepancies, breakage or tampering. 

33 All samples and sampling equipment will be identified with unique identification numbers. 
34 Sampling Coring tools and equipment will be identified with unique equipment numbers to 
35 ensure that all sampling equipment, coring tools, and sampling canisters are traceable to 
36 equipment cleaning batches. 
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All samples will be uniquely identified to ensure the integrity of the sample and can be used to 
2 identify the generator/storage site and date of collection. Sample tags or labels will be affixed to 
3 all samples and will identify at a minimum: 

4 • Sample ID number 
5 • Sampler initials and organization 
6 • Ambient temperature and pressure (for gas samples only) 
7 • Sample description 
8 • Requested analyses 
9 • Data and time of collection 

10 • QC designation (if applicable) 

11 Cl-6 Sample Packing and Shipping 

12 In the event that the analytical facilities are not at the generator/storage site, the samples shall 
13 be packaged and shipped to an off-site laboratory. Sample containers shall be packed to 
14 prevent any damage to the sampling container and maintain the preservation temperature, if 
15 necessary. Department of Transportation (DOT) regulations shall be adhered to for shipment of 
16 the package. 

17 When preparing SUMMA® or equivalent canisters for shipment, special care shall be taken with 
18 the pressure gauge and the associated connections: Metal boxes which have separate 
19 compartments, or cardboard boxes with foam inserts are standard shipping containers. The 
20 chosen shipping container shall meet selected DOT regulations. If temperatures shall be 
21 maintained, an adequate number of cold packs necessary to maintain the preservation 
22 temperature shall be added to the package. 

23 Glass jars are wrapped in bubble wrap or another type of protection. The wrapped jar should be 
24 placed in a plastic bag inside of the shipping container, so that if the jar breaks, the inside of the 
25 shipping container and the other samples will not be contaminated. The plastic bag will enable 
26 the receiving analytical lab to prevent contamination of their shipping and receiving area. Plastic 
27 jars do not present a problem for shipping purposes. All shipping containers will contain 
28 appropriate blank samples to detect any VOC cross-contamination. A DOT approved cooler, or 
29 similar package may be used as the shipping container. If temperatures must be maintained, an 
30 adequate number of cold packs .necessary to maintain the preservation temperature shall be 
31 added to the package. If fill material is needed, compatibility between the samples and the fill 
32 should be evaluated prior to use. 

33 All sample containers should be affixed with signed tamper-proof seals or devices so that it is 
34 apparent if the sample integrity has been compromised and that the identity of the seal or 
35 device is traceable to the individual who affixed the seal. A seal should also be placed on the 

. 36 outside of the shipping container for the same reason. Sample custody documentation shall be 
37 placed inside the sealed or locked shipping container, with the current custodian signing to 
38 release custody. Transfer of custody is completed when the receiving custodian opens the 
39 shipping container and signs the custody documentation. The shipping documentation will serve 
40 to track the physical transfer of samples between the two custodians. 

41 A Uniform Hazardous Waste Manifest is not required, since samples are exempted from the 
42 definition of hazardous waste under RCRA. All other shipping documentation specified in the 
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1 site specific SOP for sample shipment (i.e., bill of lading, site-specific shipping documentation) 
2 is required. 

3 C 1-7 List of References 

4 Bechtel BWXT Idaho, LLC (BWXT), 2000, Determination ·of Drum Age Criteria and Prediction 
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Table C1-1 
Gas Sample Requirements 

Minimum Drum 
Headspace Sample 

Parameter Container a Volume b 

VOCs SUMMA® Canister 250 ml 

Alternately, canisters that meet QAOs may be used. 

Waste Isolation Pilot Plant 
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Holding Temperatures 

0-40 oc 

Alternatively, if available headspace is limited, a single 100 ml sample may be collected for determination of 
VOCs. 
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Table C1-2 
Summary of Drum 'field QC Headspace Sample Frequencies 

QC Samples Manifold Direct Canister On-Line Systems 

Field blanks a 1 per sampling batch d 1 per sampling batch d 1 per on-line batch r 

Equipment blanks b 1 per sampling batch d once • 1 per on-line batch r 

Field reference standards c 1p§lr §ampling batch d once • 1 per on-line batch r 

Field duplicates 1 per sampling batch d 1 per sampling batch d 1 per on-line batch r 

Analysis of field blanks for VOCs (Table C3-2 of Attachment C3), only, is required. For on-line integrated 
sampling/analysis systems, if field blank results meet the acceptance criterion, a separate on-line blank is not 
required. 

One equipment blank or on-line sample shall be collected, analyzed for VOCs (Table C3-2), and 
demonstrated clean prior to first use of the headspace gas sampling equipment with each of the sampling 
heads, then at the specified frequency, for VOCs only thereafter. Daily, pnor to work, the sampling manifold, if 
in use, shall be verified clean using an OVA. 

One field reference standard or on-line control sample shall be collected, analyzed, and demonstrated to meet 
the QAOs specified in Permit Attachment C3 prior to first use, then at the specified frequency thereafter. 

A sampling batch is a suite of samples collected consecutively using the same sampling equipment within a 
specific time period. A sampling batch can be up to 20 samples (excluding field QC samples), all of which, 
shall be collected within 14 days of the first sample in the batch. 

One equipment blank and field reference standard shall be collected after equipment purchase, cleaning, and 
assembly. 

An on-line batch is the number of samples collected within a 12-hour period using the same on-line integrated 
sampling/analysis system. The analytical batch requirements are specified by the analytical method being 
used in the on-line system. 
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Table C1-3 
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Summary of Sampling Quality Control Sample Acceptance Criteria 

QC Sample Acceptance Criteria Corrective Action a 

Field blanks VOC amounts :::: 3 x MDLs in Nonconformance if any VOC 

Table C3-2 for GC/MS and GC/FID; 
amount> 3 x MDLs in Table C3-2 
for GC/MS and GC/FID; 

< PRQLs in Table C3-2 for FTIRS ;:: PRQLs in Table C3-2 for FTIRS 

Equipment blanks VOC amounts :::: 3 x MDLs in Nonconformance if any analyte 

Table C3-2 of for GC/MS and 
amount> 3 x MDLs in Table C3-2 

GC/FID; 
for GC/MS and GC/FI D; 

< PRQLs in Table C3-2 for FTIRS 
;:: PRQLs in Table C3-2 for FTIRS 

Field reference standards or on-line 70- 130 %R Nonconformance if %R < 70 or > 
control sample 130 

Field duplicates or on-line duplicate RPD:::: 25 Nonconformance if RPD > 25 

Corrective action is only required if the final reported QC sample results do not meet the acceptance criteria. 

MDL Method detection limit 

%R = Percent recovery 

RPD Relative percent difference 
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Table C1-4 
Sample Handling Requirements for Homogeneous Solids and Soil/Gravel 

Suggested Required Suggested Maximum Holding 
Timeb Parameter Quantity a Preservative Container 

VOCs 15 grams Cool to 4°C Glass Vialc 14 Days Prep/ 40 
Days Analyze d 

SVOCs 50 grams Cool to 4°C Glass Jar• 14 Days Pr€p/ 40 
Days Analyze d 

Metals 10 grams Cool to 4°C Plastic Jar 1 180 Days 9 

Quantity may be increased or decreased according to the requirements of the analytical laboratory, as long as 
the QAOs are met. 

Holding time begins at sample collection (holding times are consistent with 'SW-846 requirements). 

40-ml VOA vial or other appropriate containers shall have an airtight cap. 

40-day holding time allowable only for methanol extract- 14-day holding time for non-extracted VOCs. 

Appropriate containers should be used and should have Teflon® lined caps. 

Polyethylene or polypropylene preferred, glass jar is allowable. 

Holding time for mercury analysis is 28 days. 

Note: Preservation requirements in the most recent version of SW-846 may be used if appropriate. 
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Scenario 

1 

2 

3 

A. 

81. 

82. 

C. 

Table C1-5 
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Headspace Gas Drum Age Criteria Sampling Scenarios 

Description 
Unvented 55-gallon drums without rigid poly liners are sampled through the drum lid at the time 
of venting. 

Unvented 55-gallon drums with unvented rigid poly liners are sampled through the rigid poly liner 
at the time of venting or prior to venting. 

Vented 55-gallon drums with unvented rigid poly liners are sampled through the rigid poly liner at 
the time of venting or prior to venting. 

Unvented 55-gallon drums with vented rigid poly liners are sampled through the drum lid at the 
time of venting. 

55-gallon drums that have met the criteria for Scenario 1 and then are vented, but not sampled at the 
time of venting. a 

Containers (i.e., 55-gallon drums, 85-gallon drums, 100-gallon drums, SWBs, TOOPs, SLB2s and pipe 
components) that are initially packaged in a vented condition and sampled in the container headspace 
and containers that are not sampled under Scenario 1 or 2. 

Containers that have not met the Scenario 1 DAC at the time of venting must be categorized under Scenario 3. 
This requires the additional information required of each container in Scenario 3 (i.e., determination of packaging 
configuration), and such containers can only be sampled after meeting the appropriate Scenario 3 DAC. 
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Table C1-6 
Scenario 1 Drum Age Criteria (in days) Matrix 

Summary Category Group DAC (Days) 

S5000 53 

Note: Containers that are sampled using the Scenario 1 DAC do not require information on the packaging 
configuration because the Scenario 1 DAC are based on a bounding packaging configuration. In addition, information 
on the rigid liner vent hole presence and diameter do not apply to containers that are sampled using the Scenario 1 
DAC because they are unvented prior to sampling. 
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Table C1-7 
Scenario 2 Drum Age Criteria (in days) Matrix 
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The documented filter H2 diffusivity must be greater than or equal to the listed value to use the DAC for the 
listed filter H2 diffusivity (e.g., a container with a filter H2 cjiffusivity of 4.2 x 10-6 must use a DAC for a filter 
with a 3.7 x 10-6 filter H2 diffusivity). If a filter H2 diffusivity for a container is undocumented or unknown or is 
less than 1.9 x 10-6 filter H2 diffusivity, a filter of known H2 diffusivity that is greater than or equal to 1.9 x 10-6 

filter H2 diffusivity must be installed prior to initiation of the relevant DAC period. 

The documented rigid liner vent hole diameter must be greater than or equal to the listed value to use the 
DAC for the listed rigid liner vent hole diameter (e.g., a container with a rigid liner vent hole of 0.5 in. must use 
a DAC for a rigid liner vent hole of 0.375 in.). If the rigid liner vent hole diameter for a container is 
undocumented during packaging (Attachment C, Section C~3d(1)), repackaging (Attachment C, Section C-
3d(1 )), and/or venting (Section C1-1 a[4][ii]), that container must use a DAC for a rigid liner vent hole diameter 
of 0.30 in. 

Note: Containers that are sampled using the Scenario 2 DAC do not require information on the packaging 
configuration because the Scenario 2 DAC are based on a bounding packaging configuration. 
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Table C1-8 
Scenario 3 Packaging Configuration Groups 

·Packaging Configuration Group Covered 55000 Packaging Configuration Groups 

Packaging Configuration Group 1, 55-gal drums a • No layers of confinement, filtered inner lid b 

• No inner bags, no liner bags (bounding case) 

Packaging Configuration Group 2, 55-gal drums a • 1 inner bag 

• 1 filtered inner bag 

• 1 liner bag 

• 1 filtered liner bag 

• 1 inner bag, 1 liner bag 

• 1 filtered inner bag, 1 filtered liner bag 

• 2 inner bags 

• 2 filtered inner bags 

• 2 inner bags, 1 liner bag 

• 2 filtered inner bags, 1 filtered liner bag 

• 3 inner bags 

• 3 filtered inner bags 

• 3 filtered inner bags, 1 filtered liner bag 

• 3 inner bags, 1 liner bag (bounding case) 

Packaging Configuration Group 3, 55-gal drums and • 2 liner bags 
shielded containers a • 2 filtered liner bags 

• 1 inner bag, 2 liner bags 

• 1 filtered inner bag, 2 filtered liner bags 

• 2 inner bags, 2 liner bags 

• 2 filtered inner bags, 2 filtered liner bags 

• 3 filtered inner bags, 2 filtered liner bags 

• 4 inner bags 

• 3 inner bags, 2 liner bags 

• 4 inner bags, 2 liner bags (bounding case) 

Packaging Configuration Group 4, pipe components • No layers of confinement inside a pipe component 

• 1 filtered inner bag, 1 filtered metal can inside a 
·pipe component 

• 2 inner bags inside a pipe component 

• 2 filtered inner bags inside a pipe component 

• 2 filtered irmer bags, 1 fiftered metal can inside a 
pipe component 

• 2 inner bags, 1 filtered metal can inside a pipe 
component (bounding case) 

Packaging Configuration Group 5, Standard Waste Box, • No layers of confinement 
Ten-Drum Overpack, or Standard Large Box 2 a • 1 SWB liner bag (bounding case) 

Packaging Configuration Group 6, Standard Waste Box, • any combination of inner and/or liner bags that is 
Ten-Drum Overpack, or Standard Large Box 2 a less than or equal to 6 

• 5 inner bags, 1 SWB liner bag (bounding case) 
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Packaging Configuration Group 

Packaging Configuration Group 7, 85-gal. drums and 
1 00-gal. drums a 

Packaging Configuration Group 8, 85-gal. drums and 
1 00-gal. drums a 

-
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Covered 55000 Packaging Configuration Groups 

• No inner bags, no liner bags, no rigid liner, filtered 
inner lid (bounding case) b 

• No inner bags, no liner baqs, no riqid liner 

• 4 inner bags and 2 liner bags, no rigid liner, filtered 
inner lid (bounding case) b 

If a specific Packaging Configuration Groups cannot be determined based on the data collected during 
packaging and/or repackaging, a conservative default Packaging Configuration Group of 3 for 55-gallon drums 
and shielded containers, 6 for SWBs, TOOPs, and SLB2s, and 8 for 85-gallon and 1 DO-gallon drums must be 
assigned provided the drums do not contain pipe component packaging. If pipe components are present as 
packaging in the drums, the pipe components must be sampled following the requirements for Packaging 
Configuration Group 4. 

A "filtered inner lid" is the inner lid on a double lid drum that contains a filter. 

Definitions: 

Liner Bags: One or more optional plastic bags that are used to control radiological contamination. Liner bags for 
drums have a thickness of approximately 11 mils. Liner bags are typically similar in size to the container. SWB liner 
bags have a thickness of approximately 14 mils. TOOPs and SLB2s use SWB liner bags. 

Inner Bags: One or more optional plastic bags that are used to control radiological contamination. Inner bags have 
a thickness of approximately 5 mils and are typically smaller than liner bags. 
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Table C1-9 
2 Scenario 3 Drum Age Criteria (In Days) Matrix for 55000 Waste by Packaging Configuration Group 

95 37 24 

85 36 24 

28 23 19 

175 138 75 60 

152 126 73 

58 57 52 

15 

21 
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47 

79 

62 

4 4 

4 4 

4 4 

11 

30 11 

28 8 

46 16 

42 10 
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The documented filter H2 diffusivity must be greater than or equal to the listed value to use the OAC for the listed 
filter H2 diffusivity (e.g., a container with a filter H2 diffusivity of 4.2 x 10-6 must use a OAC for a filter with a 
3. 7 x 10-6 filter H2 diffusivity). If a filter H2 diffusivity for a container is undocumented or unknown or is less than 
1.9 x 10-6 filter H2 diffusivity, a filter of known H2 diffusivity that is greater than or equal to 1.9 x 10-6 filter H2 
diffusivity must be installed prior to initiation of the relevant OAC period. 

The documented rigid liner vent hole diameter must be greater than or equal to the listed value to use the DAC 
for the listed rigid liner vent hole diameter (e.g., a container with a rigid liner vent hole of 0.5 in. must use a OAC 
for a rigid liner vent hole of 0.375 in.). If the rigid liner vent hole diameter for a container is undocumented during 
packaging, repackaging, and/or venting (Section C1-1a[4][ii]), that container must use a OAC for a rigid liner vent 
hole diameter of 0.30 in. 

The filter H2 diffusivity for SWBs, TOOPs, or SLB2s is the sum of the diffusivities for all of the filters on the 
container because SWBs, TOOPs, and SLB2s have more than 1 filter. 

Headspace sample taken between inner and outer drum lids. If headspace sample is taken inside the filtered 
inner drum lid prior to placement of the outer drum lid, then a OAC value of 2 days may be used. Footnote e is 
also applicable. Packaging Configuration Group 7 OAC values apply to drums with up to two lids. 

While a OAC value of 2 days may be determined, containers must comply with the equilibrium requirements 
specified in Section C1-1a (i.e., 72 hours at 18°C or higher). The equilibrium requirement for headspace gas 
sampling shall be met separately. 
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SAMPLE SiDE" STANDARD SIDE 

Figure C1-2 
Headspace Sampling Manifold 
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250 mUUiir&r stai~ s~l 
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Figure C1-3 
SUMMA® Canister Components Configuration (Not to Scale) 
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Schematic Diagram of Direct Canister with the Poly Bag Sampling Head 
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Figure C1-6 
Non-Rotational Coring Tool (Thin Walled Sampler) 
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2 STATISTICAL METHODS USED IN SAMPLING AND ANALYSIS 

3 Introduction 

4 The Permittees shall require generator/storage sites (sites) to use the following statistical 
5 methods for sampling and analysis of TRU mixed waste which is managed, stored, or disposed 
6 at WIPP, unless determined unnecessary by the U.S. Department of Energy (DOE) as a result 
7 of an Acceptable Knowledge (AK) Sufficiency Determination. These statistical methods include 
8 methods for selecting waste containers for totals analysis, selecting waste containers for 
9 headspace gas sampling and analysis, and setting the upper confidence limit. 

10 C2-1 Approach for Selecting Waste Containers for Statistical Sampling 

11 C2-1 a Statistical Selection of Containers for Totals Analysis 

12 The statistical approach for characterizing retrievably stored and newly generated 
13 homogeneous solids (S3000) and soil/gravel (S4000) waste and repackaged or treated S3000 
14 waste relies on using acceptable knowledge to segregate waste containers into relatively 
15 homogeneous waste streams. Using acceptable knowledge, generator/storage sites will classify 
16 the entire waste stream as hazardous or nonhazardous rather than individual waste containers. 
17 Individual waste containers serve as convenient units for characterizing the combined mass of 
18 waste from the waste stream of interest. Once segregated by waste stream, random selection 
19 and sampling of the waste containers followed by analysis of the waste samples shaH be 
20 performed to ensure that the resulting mean contaminant concentration provides an unbiased 
21 representation of the true mean contaminant concentration for each waste stream. The 
22 Permittees shall require each site project manager to verify that the samples collected from 
23 within a waste stream were selected randomly. 

24 An end use of analytical results for retrievably stored homogeneous solids and soil/gravel is for 
25 assigning the Environmental Protection Agency (EPA) hazardous waste numbers associated 
26 with toxicity characteristic waste (D-numbers) that apply to each mixed waste stream. The 
27 toxicity characteristic D-numbers are indicators that the waste exhibits the toxicity characteristic 
zs for specific contaminants under the Resource Conservation and Recovery Act (RCRA). The 
29 RCRA-toxicity determination is made on the basis of sampling and analysis of waste streams 
30 and on whether or not the \vaste stream includes F-number wastes. If a waste stream includes 
31 one or more RCRA F-numbers identified via acceptable knowledge, toxicity characteristic 
32 contaminants associated with the F-number waste(s) are not included in the RCRA-toxicity 
33 characteristic determination. That is, the F-numbers take precedence over RCRA-toxicity D-
34 number, and the waste stream is assumed hazardous regardless of the concentration. 
35 Therefore, toxicity characteristics contaminants associated with F-numbers for a waste stream 
36 shall be omitted from all calculations for determining the number of containers to sample 
37 because these wastes streams are assumed to be hazardous. In addition, each toxicity 
38 characteristic contaminant associated with the F-number(s) shall be excluded from evaluation of 
39 analytical results to determine D-numbers. Contaminants of interest for the sampling, analysis, 
40 and RCRA-toxicity determination of a waste stream, then, excludes contaminants associated 
41 with F-numbers that have been assigned to the waste stream. 
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The sampling and analysis strategy is illustrated in Figure C2-1. Preliminary estimates of the 
2 mean concentration and variance of each RCRA regulated contaminant in the waste will be 
3 used to determine the number of waste containers to select for sampling and analysis. 
4 Preliminary estimates will be based on a minimum of five samples selected randomly from the 
5 waste stream. If the entire waste stream is not accessible for sampling then a minimum of five 
6 preliminary samples will be selected randomly from the accessible population. As the rest of the 
7 waste stream is retrieved or generated, additional selected containers will be sampled as 
8 provided below and the analytical results will be reported to the Permittees. Samples collected 
9 to establish preliminary estimates that are selected, sampled, and analyzed using a DOE 

10 approved laboratory in accordance with applicable provisions of the WAP may be used as part 
11 of the required number of samples to be collected. The applicability of the preliminary estimates 
12 to the waste stream to be sampled shall be justified and documented. The preliminary estimates 
13 will be determined in accordance with the following equations: 

14 

15 

16 Where: 

17 x = the calculated mean. 

- 1 11 

x=-Ix; 
n i=l 

18 s2 =the calculated concentration variance. 
19 n =the number of samples analyzed. 
20 xi= the concentration determined in the ith sample. 
21 i = an index from 1 to n. 

(C2-1) 

(C2-2) 

22 Based upon the preliminary estimates of x and s2 for each chemical contaminant of concern, 
23 estimate the appropriate minimum number of samples (n) to be collected for each contaminant 
24 using the foHowing formula from SW-846 (EPA 1996): 

25 

? s 
r· a.no-1 

n = ( -\2 
RT-x} 

(C2-3) 

26 Where: 

27 n0 =the initial number of samples used to calculate the preliminary estimates. 
28 n = the calculated minimum number of samples to be collected. 
29 t a,n-1 =the 90th percentile for the t distribution with n0-1 degrees of freedom. 
30 RT =the Regulatory Threshold of the contaminant (TC limit for toxicity characteristic wastes, 
31 PRQL for listed wastes) 
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The number of samples to be collected will be based upon the largest n calculated for each of 
2 the contaminants of concern. The actual number of samples collected shall be adjusted as 
3 necessary to ensure that an adequate number of samples are collected to allow for acceptable 
4 levels of completeness. 

5 Non-integer results of calculations for the required sample size should be rounded up to the 
6 next integer. A minimum of five containers shall be sampled and analyzed in each waste 
7 stream. If there are fewer containers than the minimum or required number of samples in a 
8 waste stream, one or more randomly selected containers shall be sampled more than once to 
9 obtain the number of needed samples of the waste. Otherwise any one container may be 

10 selected for sampling only once. 

11 The calculated total number of required waste containers will then be randomly sampled and 
12 analyzed using a DOE approved laboratory. Waste container samples from the preliminary 
13 mean and variance estimates may be counted as part of the total number of calculated required 
14 samples if and only if: 

15 • There is documented evidence that the waste containers for the preliminary estimate 
16 samples were selected in the same random manner as is chosen for the required 
17 samples. 

18 • There is documented evidence that the method of sample collection in the preliminary 
19 estimate samples were identical to the methodology to be employed for the required 
20 samples. 

21 • There is documented evidence that the method of sample analysis in the preliminary 
22 estimate samples were identical to the analytical methodology employed for the 
23 required samples. 

24 • There is documented evidence that the validation of the sample analyses in the 
25 preliminary estimate samples were comparable to the validation employed for the 
26 required samples. In addition, the validated samples results shall indicate that all 
27 sample results were valid according to the analytical methodology. 

28 If only a portion of a waste stream is accessible for sampling (e.g., the remainder of the waste 
29 stream will be recovered from storage at the generator/storage site, or only a portion of the 
3D waste stream has been repackaged, treated, or generated), the calculated number of samples 
31 will be randomly selected from the accessible portion of the waste stream. A minimum of five 
32 randomly selected samples will be obtained and analyzed from the accessible portion of the 
33 waste stream. DOE may approve the WSPF and authorize the generator/storage site to begin 
34 shipping the waste stream to WIPP once the analytical data for the randomly selected samples 
35 from the accessible portion of the waste stream have been obtained. 

36 The generator/storage site will also randomly select the calculated number of sample locations 
37 from the waste stream as a whole. A minimum of five randomly selected sample locations will 
38 be selected .from the waste stream as a whole. As those randomly selected locations (e.g., 
39 buried or newly generated waste containers) become accessible for sampling, samples will be 
40 obtained and analyzed. 
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For those waste streams where the population of the waste stream as a whole is indeterminate 
2 (e.g., continually generated waste streams from ongoing processes) or to facilitate waste 
3 processing, the generator/storage site may divide the waste stream into lots. In this case, a 
4 minimum of five randomly selected sample locations will be selected from within each 
5 subsequent lot. As those randomly selected locations (e.g., buried or newly generated waste 
6 containers) become accessible, samples will be obtained and analyzed. As with sampling from 
7 the waste stream as a whole, the generator/storage site may ship waste from the lot being 
8 generated or retrieved prior to completing sampling and analysis of the lot. 

9 The generator/storage site will use the data to update the UCL90 values for the waste stream as 
10 described in Section C2-2a and assign EPA hazardous waste numbers as appropriate. The 
11 generator/storage sites will submit the analytical data from subsequent sampling to the 
12 Permittees for inclusion in the WIPP facility operating record upon completion of project level 
13 data validation in Permit Attachment C3, Section C3-10b. If changes to EPA hazardous waste 
14 numbers are required as a result of subsequent sampling, the generator/storage site will notify 
15 the Permittees and shipments of the affected waste stream shall be suspended until DOE 
16 approves a revised WSPF for the affected waste stream. 

17 Upon collection and analysis of the preliminary samples, or at any time after the preliminary 
18 samples have been analyzed, the generator/storage site may presumptively assign hazardous 
19 waste numbers to a waste stream even if the calculated number of required samples is greater 
20 than the preliminary number of samples collected. For waste streams with calculated upper 
21 confidence limits below the regulatory threshold, the site shall collect the required number of 
22 samples if the site intends to establish that the constituent is below the regulatory threshold. 

23 C2-ib Statistical Selection of Containers for Headsoace Gas Analysis 

24 Headspace gas sampling of a waste stream may be done on a randomly selected portion of 
25 containers in the waste stream. The minimum number of containers, n, that must be sampled is 
26 determined by taking an initial VOC sample from ten randomly selected containers. These 
27 samples are analyzed for all the target analytes analytes using a DOE approved laboratory. The 
2s standard deviation, s, is calculated for each of the nine VOCs in Part 4, Table 4.4.1. The value 
29 of n is determined as the largest number of samples (not to exceed the number of containers in 
30 the waste stream or waste stream lot) calculated using the following equation: 

31 11vac 

·~· \ 

! ..... a,n-1·· e.w .. u:
1 

£ 2 
voc 1 

(C2-4) 

32 Where: 

33 nvoci =the number of samples needed to representatively sample the waste stream for the VOC i 
34 from Table 4.4.1 
35 t a,n-1 = the 90th percentile of the t distribution with n-1 degrees of freedom 
36 se:aci =the estimated standard deviation, based on the initial n samples, for VOC i from Table 
37 4.4.1 
38 Evaci = the allowable error determined as 1 percent of the limiting concentration for VOC i from 
39 Table4.4.1 
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Non-integer results of calculations for the required sample size should be rounded up to the 
2 next integer. A minimum of ten containers shall be sampled and analyzed in each waste stream. 
3 If there are fewer containers than the minimum or required number of samples in a waste 
4 stream, then each container should be sampled once. 

5 The calculated total number of required waste containers will then be randomly sampled and 
6 analyzed. Waste container samples from the preliminary mean and variance estimates may be 
7 counted as part of the total number of calculated required samples if and only if: 

8 • There is documented evidence that the waste containers for the preliminary estimate 
9 samples were selected in the same random manner as is chosen for the required 

10 samples. 

11 • There is documented evidence that the method of sample collection in the preliminary 
12 estimate samples were identical to the methodology to be employed for the required 
13 samples. 

14 • There is documented evidence that the method of sample analysis in the preliminary 
15 estimate samples were identical to the analytical methodology employed for the 
16 required samples. 

17 • There is documented evidence that the validation of the sample analyses in the 
18 preliminary estimate samples were comparable to the validation employed for the 
19 required samples. In addition, the validated samples results shall indicate that all 
20 sample results were valid according to the analytical methodology. 

21 The mean and standard deviation calculated after sampling n containers can be used to 
22 calculate a UCL90 for each of the headspace gas VOCs using the methodology presented in 
23 Section C2-2b. 

24 If only a portion of a waste stream is accessible for sampling (e.g., the remainder of the waste 
25 stream will be recovered from storage at the generator/storage site or only a portion of the 
26 waste stream has been repackaged or treated), the calculated number of samples will be 
27 randomly selected from the accessible portion of the waste stream. A minimum of ten randomly 
2a selected samples wi!l be obtained and analyzed from the accessible portion of the waste 
2s stream. DOE may approve the WSPF and authorize the generator/storage site to begin shipping 
30 the waste stream to W!PP once the analytical data for the randomly selected samples from the 
31 accessible portion of the waste stream has been obtained. 

32 The generator/storage site will also randomly select the calculated number of sample locations 
33 from the waste stream as a whole. A minimum of ten randomly selected saf!lple locations will be 
34 selected from the waste stream as a whole. As those randomly selected locations (e.g., buried 
35 or newly generated waste containers) become accessible for sampling, samples will be 
36 obtained and analyzed. 

37 For those waste streams where the population of the waste stream as a whole is indeterminate 
38 (e.g., continually generated waste streams from ongoing processes) or to facilitate waste 
39 processing, the generator/storage site may divide the waste stream into lots. In this case, a 
40 minimum of ten randomly selected containers will be selected from within each subsequent lot. 
41 As those randomly selected containers (e.g., buried or newly generated waste containers) 
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become accessible, samples will be obtained and analyzed. As with sampling from the waste 
2 stream as a whole, the generator/storage site may ship waste from the lot being generated or 
3 retrieved prior to completing sampling and analysis of the lot. 

4 The generator/storage site will use the data to update the UCL90 values for the waste stream as 
5 described in Section C2-2b and assign EPA hazardous waste numbers as appropriate. The 
6 generator/storage sites will submit the analytical data from subsequent sampling to the 
7 Permittees for inclusion in the WlPP facility operating record upon completion of project level 
s data validation in Permit Attachment C3, Section C3-1 Ob. If changes to EPA hazardous waste 
9 numbers are required as a result of subsequent sampling, the generator/storage site will notify 

10 the Permittees, and shipments of the affected waste stream shall be suspended until DOE 
11 approves a revised WSPF for the affected waste stream. 

12 Upon collection and analysis of the preliminary samples, or at any time after the preliminary 
13 samples have been analyzed, the generator/storage site may presumptively assign hazardous 
14 waste numbers to a waste stream even if the calculated number of required samples is greater 
15 than the preliminary number of samples collected. For waste streams with calculated upper 
16 confidence limits below the regulatory threshold, the site shall collect the required number of 
17 samples if the site intends to establish that the constituent is below the regulatory threshold. 

18 C2-2 Upper Confidence Limits for Statistical Sampling 

19 C2-2a Upper Confidence Limit for Statistical Solid Sampling 

20 Upon completion of the required sampling, final mean and variance estimates and the UCL90 for 
21 the mean concentration for each contaminant shall be determined. The observed sample n* 
22 shall be checked against the preliminary estimate for the number of samples (n) to be collected 
23 before proceeding, where n* is: 

24 
12

a.n-1' 
(C2-5) 

25 and the right-side terms in the equation are as defined in Section C2-1 a. 

26 If the observed sample n* estimate results in greater than 20 percent or more required samples 
27 than were originally calculated, then the additional samples required to fulfill the revised sample 
28 estimate shaH be collected and analyzed. The determination of n* is an iterative process that 
29 follows the collection and analysis of any additional samples and continues until the difference 
30 between n* and the previous sample size determination is less than 20 percent. 

31 Once sufficient sampling and analysis has occurred, the waste characterization will proceed. 
32 The assessment will be made at the 90 percent confidence level. The UCLgo for the mean 
33 concentration of each contaminant will be calculated using the following equation from OSWER 
34 9285.6-10 (EPA 2002): 
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2 If the UCL90 for the mean concentration is less than the regulatory threshold limit, the waste 
3 stream is not required to be assigned the hazardous waste number for the associated 
4 contaminant. If the UCL90 is greater than or equal to the regulatory threshold limit, the waste 
5 stream will be assigned the hazardous waste number for the associated contaminant. 

6 C2-2b Upper Confidence Limit for Statistical Headspace Gas Sampling 

7 A UCL90 concentration for each of the headspace gas VOCs must be calculated from the 
8 sample data collected. The observed sample n* shall be checked against the estimate for the 
9 number of samples (n) to be collected before proceeding, where n* is: 

10 (C2-7) 

11 where E is as defined in Section C2-1 b and the remaining right-side terms in the equation are 
12 defined in Section C2-1a. When composite headspace gas sample results are used, the mean, 
13 standard deviation, and t-statistic are based on the number of composite samples analyzed, 
14 rather than the number of containers sampled. 

15 If the observed sample n* estimate results in greater than 20 percent or more required samples 
16 than were originally calculated, then the additional samples required to fulfill the revised sample 
17 estimate shall be collected and analyzed. The determination of n* is an iterative process that 
18 follows the collection and analysis of any additional samples and continues until the difference 
19 between n* and the previous sample size determination is less than 20 percent. The UCL90 is 
20 then calculated using equation C2-6. In this case, UCL90 is the 90 percent upper confidence limit 
21 for the mean VOC concentration, .X is the calculated sample mean VOC concentration and s is 
22 the calculated sample standard deviation. The value of t<a.n-tJ is found in Table 9-2 of Chapter 9 
23 of SW-846 (EPA, 1996). 
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ATTACHMENT C3 

2 QUALITY ASSURANCE OBJECTIVES AND DATA VALIDATION 
3 TECHNIQUES FOR WASTE CHARACTERIZATION SAMPLING AND 
4 ANALYTICAL METHODS 

5 C3-1 Validation Methods 

6 The Permittees shall require the generator/storage sites (sites) to perform validation of all data 
7 (qualitative as well as quantitative) so that data used for Waste Isolation Pilot Plant (WIPP) 
8 compliance programs will be of known and acceptable quality. Validation includes a quantitative 
9 determination of precision, accuracy, completeness, and method detection limits (as 

10 appropriate) for analytical data (headspace Volatile Organics Compounds (VOC), total VOCs, 
11 Semivolatile Organic Compounds (SVOC), and metals data). Quantitative data validations shall 
12 be performed according to the conventional methods outlined below (equations C3-1 through 
13 C3-8). These quantitative determinations will be compared to the Quality Assurance Objectives 
14 (QAOs) specified in Sections C3-2 through C3-9. A qualitative determination of comparability 
15 and representativeness will also be performed. 

16 The qualitative data or descriptive information generated by radiography and visual examination 
17 is not amenable to statistical data quality analysis. However, radiography and visual 
18 examination are complementary techniques yielding similar data for determining the waste 
19 matrix code. The waste matrix code is determined to ensure that the container is properly 
20 included in the appropriate waste stream. 

21 Data validation will be used to assess the quality of waste characterization data collected based 
22 upon project precision, accuracy, completeness, comparability, and representativeness 
23 objectives. These objectives are described below: 

24 Precision 

25 Precision is a measure of the mutual agreement among multiple measurements of a single 
26 analyte, either by the same method or by different methods. Precision is either expressed as the 
27 relative percent difference (RPD) for duplicate measurements or as the percent relative 
28 standard deviation (%RSD) for three or more replicate measurements. For duplicate 
29 measurements, the precision expressed as the RPD is calculated as follows: 

30 
C~-C, . 

RP D = (C' "- ) X 1 00 
"1 + l..2, 

(C3-1) 

2 

31 where C1 and C2 are the two values obtained by analyzing the duplicate samples. C1 is the 
32 larQer of the two observed values. 
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1 For three or more replicate measurements, the precision expressed as the %RSD is calculated 
2 as follows: 

3 
s 

%RSD =--X 100 (C3-2) 
Ymean 

4 where s is the standard deviation and Ymean is the mean of the replicate sample analyses. 

5 The standard deviation, s, is calculated as follows: 

11 

L (v,. - .Y'mean )
2 

6 i=J 

n- 1 
(C3-3) S= 

7 where Yi is the measured value of the ith replicate sample analysis measurement, and n equals 
s the number of replicate analyses. 

9 Another aspect of precision is associated with analytical equipment calibration. In these 
10 instances, the percent difference (%D) between multiple measurements of an equipment 
11 calibration standard shall be calculated as follows: 

12 (C3-4) 

13 where C1 is the initial measurement and C2 is the second or other additional measurement. 

14 Accuracy 

15 Accuracy is the degree of agreement between a measured analyte concentration (or the 
16 average of replicate measurements of a single analyte concentration) and the true or known 
17 concentration. Accuracy is determined as the percent recovery (%R). 

1s For situations where a standard reference material is used, the %R is calculated as follows: 

19 %R=Cm xlOO 
csrrn 

(C3-5) 

20 where Cm is the measured concentration value obtained by analyzing the sample and Csrrn is the 
21 "true" or certified concentration of the· analyte in the sample. 

22 For measurements where matrix spikes are used, the %R is calculated as follows: 

23 %R = S-U X 100 
Csc 
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1 where S is the measured concentration in the spiked aliquot, U is the measured concentration in 
2 the unspiked aliquot, and Csc is the actual concentration of the spike added. 

3 Method Detection Limit 

4 The method detection limit (MDL) is the minimum concentration of an analyte that can be 
5 measured and reported with 99 percent confidence that the analyte concentration is greater 
6 than zero. The MDL for all quantitative measurements (except for those using Fourier Transform 
7 Infrared Spectroscopy [FTIRS]) is defined as follows: 

8 J\1DL = f(n-Ll-a=99) X S (C3-7) 

9 where t<n-1,1_a=ee) is the t-distribution value corresponding to a 99 percent confidence level with n-
10 1 degrees of freedom, n is the number of observations, and sis the standard deviation of 
11 replicate measurements. 

12 For headspace-gas analysis using FTIRS, MDL is defined as follows: 

13 MDL= 3s (C3-8) 

14 where sis the standard deviation. Initially, a minimum of seven samples spiked at a level of 
15 three to five times the estimated MDL and analyzed on non-consecutive days must be used to 
16 establish the MDLs. MDLs should be updated using the results of the laboratory control sample 
17 or on-line control samples. 

1s Completeness 

19 Completeness is a measure of the amount of valid data obtained from the overall measurement 
20 system compared to the amount of data collected and submitted for analysis. Completeness 
21 must be expressed as the number of samples analyzed with valid results as a percent of the 
22 total number of samples submitted for analysis. Completeness, expressed as the percent 
23 complete (%C), is calculated as follows: 

24 
v 

%C =-X 100 (C3-9) 
n 

zs where V is the number of va!id sampling or analytical results obtained and n is the number of 
26 samples submitted for analysis. 

27 Comparability 

28 Comparability is the degree to which one data set can be compared to another. Comparability of 
29 data gen~rated at different sites will be ensured through the use of standardized, approved 
30 testing, sampling, preservation, and analytical techniques and by meeting the QAOs specified in 
31 Sections C3-2 through C3-9. 

32 The comparability of waste characterization data shall be ensured through the use of 
33 generator/storage site data usability criteria. The Permittees shall ensure that data usability 
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1 criteria are consistently established and used by the generator/storage sites to assess the 
2 usability of analytical and testing data. The criteria shall address. as appropriate, the following: 

3 Definition or reference of criteria used to define and assign data qualifier flags based on 
4 Quality Assurance Objective results, 

5 Criteria for assessing the usability of data impacted by matrix interferences, 

6 Criteria for assessing the usability of data based upon positive and negative bias as 
7 indicated by quality control data, of data qualifiers, and qualifier flags, 

s Criteria for assessing the usability of data due to 

g Severe matrix effects, 
10 Misidentification of compounds, 
11 Gross exceedance of holding times, 
12 Failure to meet calibration or tune criteria 

13 Criteria for assessing the usability of data that does not meet minimum detection limit 
14 requirements. 

15 The Permittees shall be responsible for evaluating generator/storage site data usability and the 
16 U.S. Department of Energy (DOE) shall assess implementation through the generator/storage 
17 site audit. 

1s Representativeness 

19 Representativeness is the degree to which sample data represent a characteristic of a 
20 population, parameter variations at a sampling point, or an environmental condition. 
21 Representativeness is a qualitative parameter that concerns the proper design of the sampling 
22 program. 

23 Representativeness of waste containers from waste streams subjected to headspace gas, 
24 homogeneous solids, and soil/gravel sampling and analysis wW be validated, through 
25 documentation, that a true random sample with an adequate population was identified and 
26 co!!ected consistent with Permit Attachment C2, Section C2- i. Since representativeness is a 
27 quality characteristic that expresses the degree to which a sample or group of samples 
2a represents the population being studied, the random selection of waste containers ensures 
29 representativeness on a Program level. The Permittees shall require the Site Project Manager 
30 to document that the selected waste containers from within a waste stream were randomly 
31 selected. Sampling personnel shall verify that proper procedures are followed to ensure that 
32 samples are representative of the waste contained in a particular waste container or a waste 
33 stream. 

34 Identification of Tentatively Identified Compounds 

35 In accordance with SW-846 convention, identification of compounds detected by gas 
36 chromatography/mass spectrometry methods that are not on the list of target analytes shall be 
37 reported. Both composited and individual container headspace gas, volatile analysis 
38 (TCLP/Totals), and semi-volatile (TCLP/Totals) shall be subject to tentatively identified 
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compound (TIC) reporting. These TICs for GC/MS Methods are identified in accordance with the 
2 following SW-846 criteria: 

3 Relative intensities of major ions in the reference spectrum (ions greater than 1 0% of the 
4 most abundant ion) should be present in the sample spectrum. 

5 The relative intensities of the major ions should agree within ± 20 percent. 

6 Molecular ions present in the reference spectrum should be present in the sample 
7 spectrum. 

8 Ions present in the sample spectrum but not in the reference spectrum should be reviewed 
9 for possible background contamination or presence of coeluting compounds. 

10 Ions present in the reference spectrum but not in the sample spectrum should be reviewed 
11 for possible subtraction from the sample spectrum because of background 
12 contamination or coeluting peaks. 

13 The reference spectra used for identifying TICs shall include, at minimum, all of the 
14 available spectra for compounds that appear in the 20.4.1.200 NMAC (incorporating 
15 40 CFR Part 261) Appendix VIII list. The reference spectra may be limited to VOCs 
16 when analyzing headspace gas samples. 

17 TICs for headspace gas analyses that are performed through FTIRS analyses shall be 
18 identified in accordance with the specifications of SW-846 Method 8410. 

19 TICs shall be reported as part of the analytical batch data reports for GC/MS Methods in 
20 accordance with the following minimum criteria: 

21 a TIC in an individual container headspace gas or solids sample shall be reported in the 
22 analytical batch data report if the TIC meets the SW-846 identification criteria listed 
23 above and is present with a minimum of 1 0% of the area of the nearest internal 
24 standard. 

25 a TIC in a composited headspace gas sample that contains 2 to 5 individual container 
26 samples shall be reported in the analytical batch data report if the TIC meets the SW-
27 846 identification criteria listed above and is present with a minimum of 2% of the area 
2a of the nearest internal standard. 

29 a TIC in a composited headspace gas sample that contains 6 to 10 individual container 
3o samples shall be reported in the analytical batch data report if the TIC meets the SW-
31 846 identification criteria listed above and is present with a minimum of 1% of the area 
32 of the nearest internal standard. 

33 a TIC in a composited headspace gas sample that contains 11 to 20 individual container 
34 samples shall be reported in the analytical batch data report if the TIC meets the SW-
35 846 identification criteria Usted above and is present with a minimum of 0.5% of the 
36 area of the nearest internal standard. 
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TICs that meet the SW-846 identification criteria, are reported in 25 percent of all waste 
2 containers sampled from a given waste stream, and that appear in the 20.4.1.200 NMAC 
3 (incorporating 40 CFR §261) Appendix VIII list, will be compared to acceptable knowledge data 
4 to determine if the TIC is a listed waste in the waste stream. TICs identified through headspace 
5 gas analyses that meet the Appendix VIII list criteria and the 25 percent reporting criteria for a 
6 waste stream will be added to the headspace gas waste stream target list regardless of the 
7 hazardous waste listing associated with the waste stream. TICs reported from the Totals VOC 
8 or SVOC analyses may be excluded from the target analyte list for a waste stream if the TIC is a 
9 constituent in an F-listed waste whose presence is attributable to waste packaging materials or 

10 radiolytic degradation from acceptable knowledge documentation. If a listed waste constituent 
11 TIC cannot be attributed to waste packaging materials, radiolysis, or other origins, the 
12 constituent will be added to the target analyte list and new hazardous waste numbers will be 
13 assigned, if appropriate. TICs subject to inclusion on the target analyte list that are toxicity 
14 characteristic parameters shall be added to the target analyte list regardless of origin because 
15 the hazardous waste designation for these numbers is not based on source. However, for 
16 toxicity characteristic and non-toxic F003 constituents, the site may take concentration into 
17 account when assessing whether to add a hazardous waste number. If a target analyte list for a 
18 waste stream is expanded due to the presence of TICs, all subsequent samples collected from 
19 that waste stream will be analyzed for constituents on the expanded list. 

20 C3-2 Headspace-Gas Sampling 

21 Quality Assurance Objectives 

22 The precision and accuracy of the container headspace-gas sampling operations must be 
23 assessed by analyzing field QC headspace-gas samples. These samples must include 
24 equipment blanks, field reference standards, field blanks, and field duplicates. If the QAOs 
25 described below are not met, a nonconformance report must be prepared, submitted, and 
26 resolved (Section C3-13). 

27 Precision 

2s The precision of the heads pace-gas sampling and analysis operation must be assessed by 
29 sequential collection of field duplicates for manifold sampling operations or simultaneous 
30 collection of field duplicates for direct canister sampling operations for VOCs determination. 
31 Corrective actions must be taken if the RPD exceeds 25 percent for any analyte found greater 
32 than the PRQL in both of the duplicate samples. 

33 Accuracy 

34 A field reference standard must be collected using headspace-gas sampling equipment to 
35 assess the accuracy of the headspace-gas sampling operation at a frequency of one field 
36 reference standard for every 20 containers sampled or per sampling batch. Corrective action 
37 must be taken if the %R of the field-reference standard is less than 70 or greater than 130. 

38 Field blanks must also be collected at a frequency of 1 field blank for every 20 containers or 
39 sampling batch sampled to assess possible contamination in the headspace gas sampling 
40 method. Equipment blanks must also be collected at a frequency of 1 equipment blank for each 
41 equipment cleaning batch to assess possible contamination in the equipment cleaning method. 
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Corrective actions must be taken if the blank exceeds three times the MDLs listed for any of the 
2 compounds listed in Table C3-2. 

3 Completeness 

4 Sampling completeness shall be expressed as the number of valid samples collected as a 
5 percent of the total number of samples collected for each waste stream A valid sample is 
6 defined as a sample collected in accordance with approved sampling methods and the 
7 container was properly prepared for sampling (e.g., the polyliner was vented to the container 
8 headspace). The Permittees shall require participating sampling facilities to achieve a minimum 
9 90 percent completeness. The amount and type of data that may be lost during the headspace-

10 gas sampling operation cannot be predicted in advance. The Permittees shall require the Site 
11 Project Manager to evaluate the importance of any lost or contaminated headspace-gas 
12 samples and take corrective action as appropriate. 

13 Comparability 

14 Consistent use and application of uniform procedures and equipment, as specified in Permit 
15 Attachment C1 and application of data usability criteria, should ensure that headspace gas 
16 sampling operations are comparable when sampling headspace at the different sampling 
17 facilities. The Permittees shall require each site to take corrective actions if uniform procedures, 
18 equipment, or operations are not followed without approved and justified deviations. In addition, 
19 laboratories analyzing samples must successfully participate in the Performance Demonstration 
20 Program (PDP) (DOE, 2003). 

21 Representativeness 

22 Specific headspace-gas sampling steps to ensure samples are representative include: 

23 Selection of the correct Drum Age Criteria (DAC) Scenario and waste packaging 
24 configuration and meeting DAC equilibrium times. 

25 A sample canister cleaning and leak check after assembly 

26 Sampling equipment cleaning or disposal after use 

21 Sampling equipment leak check after sample collection 

2s Use of sample canisters with passivated internal surfaces 

29 Use of low-internal-volume sampling equipment 

30 Collection of samples with a low-sample volume to available headspace volume ratio (less 
31 than 1 0 percent of the head space when the headspace can be determined) 

32 Careful and documented pressure regulation of all activities specified in Attachment C 1, 
33 Section C 1-1 

34 Performance audits 
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Collection of equipment blanks, field reference standard, field blanks, and field duplicates 
2 at the specified frequencies. 

3 Manifold pressure sensors and temperature sensors calibrated before initial use and 
4 annually using NIST, or equivalent standards. 

5 OVA calibrated daily, prior to first use, or as necessary according to manufacturer's 
6 specifications. 

7 Failure to perform the checks at the prescribed frequencies would result in corrective actions. 

8 C3-3 Sampling of Homogeneous Solids and Soils/Gravel 

9 Quality Assurance Objectives 

10 To ensure that sampling is conducted in a representative manner on a waste-stream basis for 
11 waste containers containing homogeneous solids and soil/gravel, samples must be collected 
12 randomly in both the horizontal and vertical planes of each container's waste. For waste 
13 containers that contain homogeneous solids and soil/gravel in smaller containers (e.g., 1 gal 
14 [4.0 L] poly bottles) within the waste container, one randomly chosen smaller container must be 
15 sampled from each container. 

16 Precision 

17 Sampling precision must be determined by collecting and sampling field duplicates (e.g., co-
18 located cores or co-located samples as described in Permit Attachment C1-2b(1)) once per 
19 sampling batch or once per week during sampling operations, whichever is more frequent. A 
20 sampling batch is a suite of homogeneous solids and soil/gravel samples collected 
21 consecutively using the same sampling equipment within a specific time period. A sampling 
22 batch can be up to 20 samples (excluding field QC samples), all of which must be collected 
23 within 14 days of the first sample in the batch. The Permittees shall require the Site Project 
24 Manager to calculate and report the RPD between co-located core/samples. 

25 The recommended method for establishing acceptance criteria for co-located cores and co-
26 located samples is the F-test method because the F-Test: 1) does not require potentially 
27 arbitrary groupings into batches, 2) is based on exact distributions, and 3) is more likely to 
28 detect a change in the process. When a sufficient number of samples are collected (25 to 30 
29 pairs of co-located cores or samples}, control charts of the RPD will be developed for each 
3o constituent and for each waste matrix or waste type (e.g., pyrochemical salts or organic 
31 sludges). The limits for the control chart will be three standard deviations above or below the 
32 average RPD. Once constructed, RPDs for additional co-located pairs will be compared with the 
33 control chart to determine whether or not the co-located cores are acceptable. Periodically, the 
34 control charts will be updated using all available data. 

35 The statistical test will involve calculating the variance for co-located cores and samples by 
36 pooling the variances computed for each pair of duplicate results. The variance for the waste 
37 stream will be computed excluding any data from containers with co-located cores, because the 
38 test requires the variance estimates to be independent. All data must be transformed to 
39 normality prior to computing variances and performing the test. The test hypothesis is evaluated 
40 using the F distribution and the method for testing the difference in variances. 
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Accuracy 

2 Sampling accuracy through the use of standard reference materials shall not be measured. 
3 Because waste containers containing homogeneous solids and soil/gravel with known quantities 
4 of analytes are not available, sampling accuracy cannot be determined. However, sampling 
s methods and requirements described are designed to minimize sample degradation and hence 
6 maximize sampling accuracy. 

7 Sampling accuracy as a function of sampling cross-contamination will be measured. Equipment 
8 blanks will be collected at a frequency of once per equipment cleaning batch. Corrective actions 
9 must be taken if the blank exceeds three times the MDLs (PRDLs for metals) listed for any of 

10 the compounds or analytes listed in Tables C3-4, C3-6, and C3-8. Equipment blanks will be 
11 collected from the following equipment types: 

12 Fully assembled coring tools 
13 Liners cleaned separately from coring tools 
14 Miscellaneous sampling equipment that is reused (bowls, spoons, chisels) 

15 Completeness 

16 Sampling completeness shall be expressed as the number of valid samples collected as a 
17 percent of the total number of samples collected for each waste stream. A valid sample is any 
18 sample that is collected from a randomly selected container using randomly selected horizontal 
19 and vertical planes in accordance with approved sampling methods. The Permittees shall 
20 require participating sampling facilities to achieve a minimum 90 percent completeness. 

21 Comparability 

22 Consistent use and application of uniform procedures, sampling equipment, and measurement 
23 units must ensure that sampling operations are comparable. Consistent application of data 
24 usability criteria will also ensure comparability. In addition, the Permittees shall require 
25 laboratories analyzing samples to successfully participate in the PDP (DOE, 2005). 

26 Representativeness 

27 Specific steps to ensure the representativeness of samples include the following for both waste 
28 containers and smaller containers: 

29 Coring tools and sampling equipment must be clean prior to sampling. 

30 The entire depth of the waste minus a site defined approved safety factor must be cored, 
31 and the core collected must have a length greater than or equal to 50 percent of the 
32 depth of the waste. This is called the core recovery and is calculated as follows: 

33 

34 

35 

where 

Core recovery (percent)= y x 100 
X 

x = the depth of the waste in the container 
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y =the length of the core collected from the waste. 

2 Coring operations and tool selection should be designed to minimize alteration of the in-
3 place waste characteristics. Minimal waste disturbance must be verified by visually 
4 examining the core and describing the observation (e.g., undisturbed, cracked, or 
5 pulverized) in the field logbook. 

6 If core recovery is less than 50 percent of the depth of the waste, a second coring 
7 location shall be randomly selected. The core with the best core recovery shall be 
8 used for sample collection. 

9 One randomly selected container within a container will be chosen if the container contains 
10 individual waste containers. 

11 C3-4 Non Destructive Examination Methods 

12 Quality Assurance Objectives 

13 The QAOs for non destructive examination (NDE) are detailed in this section. NDE can be either 
14 radiography or visual examination (VE). If the QAOs described below are not met, then 
15 corrective action shall be taken. It should be noted that NDE does not have a specific MDL 
16 because it is primarily a qualitative determination. The objective of NDE for the program is to 
17 determine the physical waste form, the absence of prohibited items, and additional waste 
18 characterization techniques that may be used based on the Summary Category Groups (i.e., 
19 S3000, S4000, S5000). The Permittees shall require each site to describe all activities required 
20 to achieve these objectives in the site quality assurance project plan (QAPjP) and standard 
21 operating procedures (SOP). 

22 C3-4a Radiography 

23 Data to meet these objectives must be obtained from a video and audio recorded scan provided 
24 by trained radiography operators at the sites. Results must also be recorded on a radiography 
25 data form. The precision, accuracy, completeness, and comparability objectives for radiography 
26 data are presented below. 

27 Precision 

zs Precision is maintained by reconciling any discrepancies between two radiography operators 
29 with regard to identification of the waste matrix code, liquids in excess of TSDF-WAC limits, and 
30 compressed gases through independent replicate scans and independent observations. 
31 Additionally, the precision of radiography is verified prior to use by tuning precisely enough to 
32 demonstrate compliance with QAOs through viewing an image test pattern. 

33 Accuracy 

34 Accuracy is obtained by using a target to tune the image for maximum sharpness and by 
35 requiring operators to successfully identify 100 percent of the items required to meet the DQOs 
36 for radiography specified in Permit Attachment C, Section C-4a(1) in a training container during 
37 their initial qualification and subsequent requalification. 
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2 A video and audio media recording of the radiography examination and a validated radiography 
3 data form will be obtained for 100 percent of the waste containers subject to radiography. All 
4 video and audio media recordings and radiography data forms will be subject to validation as 
5 indicated in Section C3-1 0. 

6 Comparabifltv 

7 The comparability of radiography data from different operators shall be enhanced by using 
8 standardized radiography procedures and operator qualifications. 

9 C3-4b Visual Examination 

10 Results must be recorded on aVE data form. The precision, accuracy, completeness, and 
11 comparability objectives for VE data are presented below. 

12 Precision 

13 Precision is maintained by reconciling any discrepancies between the operator and the 
14 independent technical reviewer with regard to identification of waste matrix code, liquids in 
15 excess of TSDF-WAC limits, and compressed gases. 

16 Accuracy 

17 Accuracy is maintained by requiring operators to pass a comprehensive examination and 
18 demonstrate satisfactory performance in the presence of the VE expert during their initial 
19 qualification. VE operators shall be requalified every two years. 

20 Completeness 

21 A validated VE data form will be obtained for 1 00 percent of the waste containers subject to VE. 

22 Comparability 

23 The comparability of VE data from different operators shalf be enhanced by using standardized 
24 VE procedures and operator qualifications. 

25 C3-5 Gas Volatile Organic Compound Analysis 

26 Quality Assurance Objectives 

27 The development of data quality objective (DQOs) specifically for this program has resulted in 
2s the QAOs listed in Table C3-2. The specified QAOs represent the required quality of data 
29 necessary to draw valid conclusions regarding program objectives. WAP-required limits, such 
30 as the program required quantitation limits (PRQL) associated with VOC analysis, are specified 
31 to ensure that the analytical data collected satisfy the requirements of all data users. A summary 
32 of the Quality Control Samples and the associated acceptance criteria is included in Table C3-3. 
33 Key data-quality indicators for laboratory measurements are defined below. 
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Precision 

2 Precision shall be assessed by analyzing laboratory duplicates and replicate analyses of 
3 laboratory-control samples and PDP blind-audit samples. Results from measurements on these 
4 samples must be compared to the criteria listed in Table C3-2. These QC measurements will be 
5 used to demonstrate acceptable method performance and to trigger corrective action when 
6 control limits are exceeded. 

7 Accuracy 

8 Accuracy as %R shall be assessed for the laboratory operations by analyzing PDP blind-audit 
9 samples and laboratory-control samples. Results from these measurements must be compared 

10 to the criteria listed in Table C3-2. These QC measurements will be used to demonstrate 
11 acceptable method performance and to trigger corrective action when control limits are 
12 exceeded. 

13 Calibration 

14 GC/MS Tunes, Initial Calibrations, and Continuing Calibration will be performed and evaluated 
15 using the procedures and criteria specified in Table C3-3. These criteria will be used to 
16 demonstrate acceptable calibration and to trigger corrective action when control limits are 
17 exceeded. 

18 Method Detection Limit 

19 MDLs shall be expressed in nanograms for VOCs and must be less than or equal to those listed 
20 in Table C3-2. MDLs shall be determined based on the method described in Section C3-1. The 
21 detailed procedures for MDL determination shall be included in site SOPs. 

22 Program Required Quantitation Limit 

23 Laboratories must demonstrate the capability to quantitate analytes at or below the PRQLs 
24 given in Table C3-2. Laboratories shall set the concentration of at least one calibration standard 
25 below the PRQL. The detailed procedures for PRQL demonstration shaH be included in 
26 laboratory SOPs. 

27 Completeness 

28 Laboratory completeness shall be expressed as the number of samples analyzed with valid 
29 results as a percent of the total number of samples submitted for analysis. A composited sample 
30 is treated as one sample for the purposes of completeness, because only one sample is run 
31 through the analytical instrument. Valid results are defined as results that meet the data usability 
32 criteria based on application of the Quality Control Criteria specified in Tables C3-2 and C3-3; 
33 and meet the detection limit, calibration representativeness, and comparability criteria within this 
34 section. The Permittees shall require that participating laboratories meet the completeness 
35 criteria specified in Table C3-2. 
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2 For VOC analysis, data generated through analysis of samples from different sites shall be 
3 comparable. The Permittees shall require each site to achieve comparability by using 
4 standardized methods and traceable standards and by requiring all sites to successfully 
5 participate in the PDP (DOE, 2003). 

6 Representativeness 

7 Representativeness for VOC analysis shall be achieved by collecting sufficient numbers of 
s samples using clean sampling equipment that does not introduce sample bias. Samples must 
9 be collected as described in Permit Attachment C 1. 

10 C3-6 Total Volatile Organic Compound Analysis 

11 Quality Assurance Objectives 

12 The development of DQOs specifically for this program has resulted in the QAOs listed in Table 
13 C3-4. The specified QAOs represent the required quality of data necessary to draw valid 
14 conclusions regarding program objectives. WAP-required limits, such as the PRQL associated 
15 with VOC analysis, are specified to ensure that the analytical data collected satisfy the 
16 requirements of all data users. Key data-quality indicators for laboratory measurements are 
17 defined below. 

1s Precision 

19 Precision shall be assessed by analyzing laboratory duplicates or matrix spike duplicates, 
20 replicate analyses of laboratory control samples, and PDP blind-audit samples. Results from 
21 measurements on these samples must be compared to the criteria listed in Table C3-4. These 
22 QC measurements will be used to demonstrate acceptable method performance and to trigger 
23 corrective action when control limits are exceeded. 

24 Accuracy 

25 Accuracy as %R shaH be assessed for the laboratory operations by analyzing laboratory control 
26 ·samples, matrix spikes, surrogate compounds, and PDP blind-audit samples. Results from 
21 these measurements for matrix spikes samples must be compared to the %R criteria listed in 
2s Table C3-4. Results for surrogates and internal standards are evaluated as specified in the SW-
29 846 method (EPA 1996) or Table C3-5. These QC measurements will be used to demonstrate 
30 acceptable method performance and to trigger corrective action when control limits are 
31 exceeded. 

32 Laboratory blanks shall be assessed to determine possible laboratory contamination and are 
33 evaluated as specified in Table C3-5. These QC measurements will be used to demonstrate 
34 acceptable levels of laboratory contamination and to trigger corrective action when control limits 
35 are exceeded. 
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Calibration 

2 GC/MS Tunes, Initial Calibrations, and Continuing Calibration will be performed and evaluated 
3 using the procedures and criteria specified in Table C3-5 and the SW-846 method (EPA 1996). 
4 These criteria will be used to demonstrate acceptable calibration and to trigger corrective action 
5 when control limits are exceeded. 

6 Method Detection Limit 

7 MDLs shall be expressed in milligrams per kilogram (mg/kg) for VOCs and must be less than or 
8 equal to those listed in Table C3-4. The detailed procedures for MDL determination shall be 
e included in site SOPs. 

10 Program Reguired Quantitation Limit 

11 Laboratories must demonstrate the capability to quantitate analytes in samples at or below the 
12 PRQLs given in Table C3-4. Laboratories shall set the concentration of at least one calibration 
13 standard below the PRQL. The detailed procedures for PRQL demonstration shall be included 
14 in laboratory SOPs. 

15 Completeness 

16 Laboratory completeness shall be expressed as the number of samples analyzed with valid 
17 results as a percent of the total number of samples submitted for analysis. Valid results are 
1s defined as results that meet the data usability criteria based upon application of the Quality 
19 Control Criteria specified in Tables C3-4 and C3-5 and meet the calibration, detection limit, 
20 representativeness, and comparability criteria within this section. Participating laboratories must 
21 meet the completeness criteria specified in Table C3-4. 

22 Comparability 

23 For VOC analysis, data generated through analysis of samples from different sites shall be 
24 comparable. The Permittees shall require sites to achieve comparability by using standardized 
2s SW-846 sample preparation and methods that meet the QAO requirements in Tables C3-4 and 
20 C3-5, traceable standards, and by requiring all sites to successfully participate in the PDP 
27 (DOE, 2005). Generator/storage sites may use the most recent version of SW-846. Any 
28 changes to SW-846 methodology that results in the elimination of sample preparation or 
29 analytical methods in use at generator/storage sites must be addressed as a corrective action to 
3o address the comparability of data before and after the SW-846 modification. 

31 Representativeness 

32 Representativeness for VOC analysis shall be achieved by collecting unbiased samples. 
33 Samples must be collected as described in Permit Attachment C 1. 
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3 The development of DQOs specifically for this program has resulted in the QAOs listed in Table 
4 C3-6. The specified QAOs represent the required quality of data necessary to draw valid 
5 conclusions regarding program objectives. WAP-required limits, such as the PRQLs, are 
6 specified to ensure that the analytical data collected satisfy the requirements of all data users. A 
7 summary of Quality Control Samples and associated acceptance criteria for this analysis is 
8 included in Table C3-7. Key data-quality indicators for laboratory measurements are defined 
9 below. 

10 Precision 

11 Precision shall be assessed by analyzing laboratory duplicates or matrix spike duplicates, 
12 replicate analyses of laboratory control samples, and PDP blind-audit samples. Results from 
13 measurements on these samples must be compared to the criteria listed in Table C3-6. These 
14 QC measurements will be used to demonstrate acceptable method performance and to trigger 
15 corrective action when control limits are exceeded. 

16 Accuracy 

17 Accuracy as %R shall be assessed for the laboratory operations by analyzing laboratory control 
18 samples, matrix spikes, surrogate compounds, and PDP blind-audit samples. Results from 
19 these measurements for matrix spikes samples must be compared to the %R criteria listed in 
20 Table C3-6. Results for surrogates and internal standards are evaluated as specified in the SW-
21 846 method (EPA 1996) or Table C3-7. These QC measurements will be used to demonstrate 
22 acceptable method performance and to trigger corrective action when control limits are 
23 exceeded. 

24 Laboratory blanks shall be assessed to determine possible laboratory contamination and are 
25 evaluated as specified in Table C3-7. These QC measurements will be used to demonstrate 
26 acceptable levels of laboratory contamination and to trigger corrective action when control limits 
27 are exceeded. 

28 Calibration 

29 GC/MS Tunes, Initial Calibrations, and Continuing Calibration will be performed and evaluated 
30 using the procedures and criteria specified in Table C3-7 and the SW-846 method (EPA 1996). 
3i These criteria will be used to demonstrate acceptable calibration and to trigger corrective action 
32 when control limita.are exceeded. 

33 Method Detection Limit 

34 MDLs shall be expressed in mg/kg for SVOCs and must be less than or equal to those listed in 
35 Table C3-6. The detailed procedures for MDL determination shall be included in site SOPs. 
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Program Required Quantitation Limit 

2 Laboratories must demonstrate the capability to quantitate analytes in samples at or below the 
3 PRQLs given in Table C3-6. Laboratories shall set the concentration of at least one calibration 
4 standard below the PRQL. The detailed procedures for PRQL demonstration shall be included 
5 in laboratory SOPs. 

6 Completeness 

7 Laboratory completeness shall be expressed as the number of samples analyzed with valid 
s results as a percent of the total number of samples submitted for analysis. Valid results are 
9 defined as results that meet the data usability criteria based on application of the Quality Control 

10 Criteria specified in Tables C3-6 and C3-7 and meet the detection limit, calibration, 
11 representativeness, and comparability criteria within this section. The Permittees shall require 
12 participating laboratories to meet the level of completeness specified in Table C3-6. 

13 Comparability 

14 For SVOC analysis, data generated through analysis of samples from different sites shall be 
15 comparable. The Permittees shall require sites to achieve comparability by using standardized 
16 SW-846 sample preparation and methods that meet the QAO requirements in Tables C3-6 and 
17 C3-7, traceable standards, and by requiring all sites to successfully participate in the PDP 
18 (DOE, 2005). Generator/storage sites may use the most current version of SW-846 if the 
19 methods are consistent with QAO requirements. Any changes to SW-846 methodology that 
20 results in the elimination of sample preparation or analytical methods in use at 
21 generator/storage sites must be addressed as a corrective action to address the comparability 
22 of data before and after the SW-846 modification. 

23 Representativeness 

24 Representativeness for SVOC analysis shall be achieved by collecting unbiased samples. 
25 Samples must be collected as described in Permit Attachment C1. 

26 C3-8 Total Metal Analysis 

27 Quality Assurance Objectives 

2s The development of DQOs for the program has resulted in the QAOs listed in Table C3-8. The 
29 specified QAOs represent the required quality of data necessary to draw valid conclusions 
30 regarding program objectives. WAP-required limits, such as the PRQLs associated with meta! 
31 analysis, are specified to ensure that the analytical data collected satisfy the requirements of all 
32 data users. A summary of Quality Control Samples and the associated acceptance criteria for 
33 this analysis is provided in Table C3-9. Key data-quality indicators for laboratory measurements 
34 are defined below. 

35 Precision 

36 Precision shall be assessed by analyzing laboratory sample duplicates or laboratory matrix 
37 spike duplicates, replicate analyses of laboratory-control samples, and PDP blind-audit 
38 samples. Results from measurements on these samples must be compared to the criteria listed 
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1 in Table C3-8. These QC measurements will be used to demonstrate acceptable method 
2 performance and to trigger corrective action when control limits are exceeded. 

3 Accuracy 

4 Accuracy shall be assessed through the analysis of laboratory matrix spikes, PDP blind-audit 
5 samples, serial dilutions, interference check samples, and laboratory-control samples. Resulfs 
6 from these measurements must be compared to the criterion listed in Table C3-8 and C3-9. 
7 These QC measurements will be used to demonstrate acceptable method performance and to 
8 trigger corrective action when control limits are exceeded. 

9 Laboratory blanks and calibration blanks shall be assessed to determine possible laboratory 
10 contamination and are evaluated as specified in Table C3-9. These QC measurements will be 
11 used to demonstrate acceptable levels of laboratory contamination and to trigger corrective 
12 action when control limits are exceeded. 

13 Calibration 

14 Mass Tunes (for ICP MS only), Standards Calibration, Initial Calibration verifications, and 
15 Continuing Calibrations will be performed and evaluated using the procedures and criteria 
16 specified in Table C3-9 and the SW-846 method (EPA 1996). These criteria will be used to 
17 demonstrate acceptable calibration and to trigger corrective action when control limits are 
18 exceeded. 

19 Program Required Detection Limits 

20 PRDLs, expressed in units of micrograms per L (!Jg/L), are the maximum values for instrument 
21 detection limits (IDL) permissible for program support under the WAP. IDLs must be less than or 
22 equal to the PRDL for the method used to quantitate a specific analyte. Any method listed in 
23 Table C-5 of the Waste Analysis Plan (Permit Attachment C) may be used if the IDL meets this 
24 criteria. For high concentration samples, an exception to the above requirements may be made 
25 in cases where the sample concentration exceeds five times the IDL of the instrument being 
26 used. In this case, the ana!yte concentration may be reported even though the IDL may exceed 
27 the PRDL. IDLs shall be determined semiannually (i.e., every six months). Detailed procedures 
2s for IDL determination shall be included in laboratory SOPs. 

29 Program Required Quantitation Limit 

30 The Permittees shall require participating laboratories to demonstrate the capability of analyte 
31 quantitation at or below the PRQLs in units of mg/kg wet weight (given in Table C3-8). The 
32 PRDLs are set an order of magnitude less than the PRQLs (assuming 100 percent solid sample 
33 diluted by a factor of 100 during preparation). The Permittees shall require participating 
34 laboratories to set the concentration of at least one QC or calibration standard at or below the 
35 solution concentration equivalent of the PRQL. Detailed calibration procedures shall be included 
36 in site SOPs. 

37 Completeness 

38 Laboratory completeness shall be expressed as the number of samples analyzed with valid 
39 results as a percent of the total number of samples submitted for analysis. Valid results are 
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defined as results that meet the data usability criteria based upon application of the Quality 
Control Criteria specified in Tables C3-8 and C3-9 and meet the detection limit, calibration, 
representativeness, and comparability criteria within this section. The Permittees shall require 
participating laboratories to meet the completeness specified in Table C3-8. 

Comparability 

For metals analysis, data generated through analysis of samples from different sites shall be 
comparable. Comparability will be achieved by using standardized SW-846 sample preparation 
and methods that meet QAO requirements in Tables C3-8 and C3-9, demonstrating successful 
participation in the PDP (DOE, 2005), and use of traceable standards. Generator/storage sites 
may use the most recent SW-846 update. Any changes to SW-846 methodology that results in 
the elimination of sample preparation or analytical methods in use at generator/storage sites 
must be addressed as a corrective action to address the comparability of data before and after 
the SW-846 modification. 

Representativeness 

Representativeness for metals analysis shall be achieved by the collection of unbiased samples 
and the preparation of samples in the laboratory using representative and unbiased methods. 
Samples must be collected as described in Permit Attachment C 1. 

C3-9 Acceptable Knowledge 

Acceptable knowledge documentation provides primarily qualitative information that cannot be 
assessed according to specific data quality goals that are used for analytical techniques. QAOs 
for analytical results are described in terms of precision, accuracy, completeness, comparability, 
and representativeness. Appropriate analytical and testing results may be used to augment the 
characterization of wastes based on acceptable knowledge. To ensure that the acceptable 
knowledge process is consistently applied, The Permittees shall require sites to comply with the 
following data quality requirements for acceptable knowledge documentation: 

Precision - Precision is the agreement among a set of replicate measurements without 
assumption of the knowledge of a true value. The qualitative determinations, such as 
compiling and assessing acceptable knowledge documentation, do not lend 
themselves to statistical evaluations of precision. However, the acceptable knowledge 
information will be addressed by the independent review of acceptable knowledge 
information during internal and external audits. 

Accuracy - Accuracy is the degree of agreement betvveen an observed sample result and 
the true value. The percentage of waste containers which require reassignment to a 
new waste matrix code and/or designation of different hazardous waste numbers 
based on sampling and analysis data and discrepancies identified by the Permittees 
during waste confirmation will be reported as a measure of acceptable knowledge 
accuracy. 

Completeness - Completeness is an assessment of the number of waste streams or 
number of samples collected to the number of samples determined to be useable 
through the data validation process. The acceptable knowledge record must contain 
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100 percent of the required information (Permit Attachment C4-3). The usability of the 
2 acceptable knowledge information will be assessed for completeness during audits. 

3 Comparability - Data are considered comparable when one set of data can be compared 
4 to another set of data. Comparability is ensured through sites meeting the training 
5 requirements and complying with the minimum standards outlined for procedures that 
6 are used to implement the acceptable knowledge process. All sites must assign 
7 hazardous waste numbers in accordance with Permit Attachment C4-3b and provide 
8 this information regarding its waste to other sites who store or generate a similar waste 
9 stream. 

10 Representativeness - Representativeness expresses the degree to which sample data 
11 accurately and precisely represent characteristics of a population. Representativeness 
12 is a qualitative parameter that will be satisfied by ensuring that the process of 
13 obtaining, evaluating, and documenting acceptable knowledge information is 
14 performed in accordance with the minimum standards established in Permit 
15 Attachment C4. Sites also must assess and document the limitations of the acceptable 
16 knowledge information used to assign hazardous waste numbers (e.g., purpose and 
17 scope of information, date of publication, type and extent to which waste parameters 
18 are addressed). 

19 The Permittees shall require each generator/storage site to comply with the nonconformance 
20 notification and reporting requirements of Section C3-13 if the results of sampling and analysis 
21 specified in Permit Attachment C are inconsistent with acceptable knowledge documentation. 

22 The Permittees shall require each site to address quality control by tracking its performance with 
23 regard to the use of acceptable knowledge by: 1) assessing the frequency of inconsistencies 
24 among information, and 2) documenting acceptable knowledge inconsistencies identified 
25 through radiography, visual examination, headspace-gas analyses, and solidified waste 
26 analyses. In addition, the acceptable knowledge process and waste stream documentation must 
27 be evaluated through internal assessments by generator/storage site quality assurance 
28 organizations and assessments by auditors external to the organization (i.e., the Permittees). 

29 C3-1 0 Data Review, Validation. and Verification Requirements 

30 Procedures shaH be developed for the review, validation, and verification of data at the data 
31 generation level; the validation and verification of data at the project level; and the verification of 
32 data at the Permittee level. Data review determines if raw data have been properly collected 
33 and ensures raw data are properly reduced. Data validation verifies that the data reported 
34 satisfy the requirements of this WAP and is accompanied by signature release. Data verification 
35 authenticates that data as presented represent the sampling and analysis activities as 
36 performed and have been subject to the appropriate levels of data review. The requirements 
37 presented in this section ensure that WAP records furnish documentary evidence of quality. 

38 The Permittees shall require the sites to generate the following Batch Data Reports for data 
39 validation, verification, and quality assurance activities: 

40 

41 

42 

A Testing Batch Data Report or equivalent includes all data pertaining to radiography or 
visual examination for up to 20 waste containers without regard to waste matrix. Table 
C3-11 lists all of the information required in Testing Batch Data Reports (identified with 
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an "X") and other information that is necessary for data validation, but is optional in 
Testing Batch Data Reports (identified with an "0"). 

A Sampling Batch Data Report or equivalent includes all sample collection data pertaining 
to a group of no more than 20 headspace gas or homogeneous waste samples that 
were collected for chemical analysis. Table C3-12 lists all of the information required in 
Sampling Batch Data Reports (identified with an "X") and other information that is 
necessary for data validation, but is optional in Sampling Batch Data Reports 
(identified with an "0'} 

An Analytical Batch Data Report or equivalent includes analytical data from the analysis of 
TRU-mixed waste for up to 20 headspace gas or homogeneous waste samples. 
Analytical Batch Data Reports or equivalent that contain results for composited 
headspace gas samples must contain sufficient information to identify the containers 
that were composited for each composite sample and the sample volume that was 
taken from each waste container. Because Analytical Batch Data Reports are 
generated based on the number of samples analyzed, an Analytical Batch Data Report 
may contain results that are applicable to more than 20 containers depending on how 
many composite samples are part of the report, but may not exceed a total of 20 
samples analyzed. Table C3-13 lists all of the information required in Analytical Batch 
Data Reports (identified with an "X") and other information that is necessary for data 
validation, but is optional in Analytical Batch Data Reports (identified with an "0"). 

Raw analytical data need not be included in Analytical Batch Data Reports, but must 
be maintained in the site project files and be readily available for review upon request. 
Raw data may include all analytical bench sheet and instrumentation readouts for all 
calibration standard results, sample data, QC samples, sample preparation conditions 
and logs, sample run logs, and all re-extraction, re-analysis, or dilution information 
pertaining to the individual samples. Raw data may also include calculation records 
and any qualitative or semi-quantitative data collected for a sample and that has been 
recorded on a bench sheet or in a log book. 

An On-line Batch Data Report or equivalent contains the combined information from the 
Sampling Batch Data Report and Analytical Batch Data Report that is relevant to the 
on-line method used. 

C3- i Oa Data Generation Level 

The following are minimum requirements for raw data collection and management which the 
Permittees shall require for each site: 

All raw data shall be signed and dated in reproducible ink by the person generating it. 
Alternately, unalterable electronic signatures may be used. 

All data must be recorded clearly, legibly, and accurately in field and laboratory records 
(bench sheets, logbooks), and include applicable sample identification numbers (for 
sampling and analytical labs). 

All changes to original data must be lined out, initialed, and dated by the individual making 
the change. A justification for changing the original data may also be included. Original 
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data must not be obliterated or otherwise disfigured so as not to be readable. Data 
2 changes shall only be made by the individual who originally collected the data or an 
3 individual authorized to change the data. 

4 All data must be transferred and reduced from field and laboratory records completely and 
5 accurately. 

6 All field and laboratory records must be maintained as specified in Table C-6 of 
7 Attachment C. 

8 Data must be organized into a standard format for reporting purposes Batch Data Report), 
9 as outlined in specific sampling and analytical procedures. 

10 All electronic and video data must be stored appropriately to ensure that waste container, 
11 sample, and associated QC data are readily retrievable. In the case of classified 
12 information, additional security provisions may apply that could restrict retrievability. 
13 The additional security provisions will be documented in generator/storage site 
14 procedures as outlined in the QAPjP in accordance with prevailing classified 
15 information security standards. 

16 Data review, validation, and verification at this level involves scrutiny and signature release from 
17 qualified independent technical reviewer(s) not involved in the generation or recording of the 
18 data under review, as specified below. Individuals conducting this data review, validation, and 
19 verification must use checklists that address all of the items included in this section. Checklists 
20 must contain or reference tables showing the results of sampling, analytical or on-line batch QC 
21 samples, if applicable. Checklists must reflect review of all QC samples and quality assurance 
22 objective categories in accordance with criteria established in Tables C3-2 through C3-9 (as 
23 applicable to the methods validated). Completed checklists must be forwarded with Batch Data 
24 Reports to the project level. Analytical raw data must be available and reviewed by the data 
25 generation level reviewer. 

26 C3-10a( 1) Independent Technical Review 

27 The independent technical review ensures by review of raw data that data generation and 
2s reduction are technically correct; calculations are verified correct; deviations are documented; 
29 and QAIQC results are complete, documented correctly, and compared against WAP criteria. 
30 This review validates and verifies all of the work documented by the originator. 

31 One hundred percent of the Batch Data Reports must receive an independent technical review 
32 by a trained and qualified individual who was not involved in the generation or recording of the 
33 data under review. This review shall be performed by an individual other than the data generator 
34 who is qualified to have performed the initial work. The independent technical review must be 
35 performed as soon as practicably possible in order to determine and correct negative quality 
36 trends in the sampling or analytical process. However at a minimum, the independent technical 
37 review must be performed before any waste associated with the data reviewed is managed, 
38 stored, or disposed at WIPP, unless the data are being obtained from waste sampling and 
39 analysis as containers are being retrieved or generated after initial WSPF approval as described 
40 in Attachment C2, Section C2-1. The reviewer(s) must release the data as evidenced by 
41 signature, and as a consequence ensure the following: 
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Data generation and reduction were conducted in a technically correct manner in 
2 accordance with the methods used (procedure with revision). Data were reported in 
3 the proper units and correct number of significant figures. 

4 Calculations have been verified by a valid calculation program, a spot check of verified 
5 calculation programs, and/or 100 percent check of all hand calculations. Values that 
6 are not verifiable to within rounding or significant difference discrepancies must be 
7 rectified prior to completion of independent technical review. 

8 The data have been reviewed for transcription errors. 

9 The testing, sampling, or analytical data QA documentation for Batch Data Reports is 
10 complete and includes, as applicable, raw data, DAC and equilibrium calculations and 
11 times, calculation records, chain-of-custody (COC) forms, calibration records (or 
12 references to an available calibration package), QC sample results, and copies or 
13 originals of gas canister sample tags. Corrective action will be taken to ensure that all 
14 Batch Data Reports are complete and include all necessary raw data prior to 
15 completion of the independent technical review. 

16 QC sample results are within established control limits, and if not, the data have been 
17 appropriately qualified in accordance with data usability criteria. Data outside of 
18 established control limits will be qualified as appropriate, assigned an appropriate 
19 qualifier flag, discussed in the case narrative, and included as appropriate in 
20 calculations for completeness. QC criteria that were not met are documented. 

21 Reporting flags (Table C3-14) were assigned correctly. 

22 Sample holding time and preservation requirements were met, or exceptions documented. 

23 Radiography tapes have been reviewed (independent observation) on a waste container 
24 basis at a minimum of once per testing batch or once per day of operation, whichever 
25 is less frequent (Attachment C1, Section C1-3). The radiography tape will be reviewed 
26 against the data reported on the radiography form to ensure that the data are correct 
27 and complete. 

2s Field sampling records are complete. Incomplete or incorrect field sampling records will be 
29 subject to resubmittal prior to completion of the independent technical review. 

30 QAOs have been met according to the methods outlined in Sections C3-2 through C3-9. 

31 C3-1 Ob Project Level 

32 Data validation and verification at this level involves scrutiny and signature release from the Site 
33 Project Manager (or designee). The Permittees shall require each site to meet the following 
34 minimum requirements for each waste container. Any nonconformance identified during this 
35 process shall be documented on a nonconformance report (Section C3-13). 

36 The Site Project Manager shall ensure that a repeat of the data generation level review, 
37 validation, and verification is performed on the data for a minimum of one randomly chosen 
38 waste container quarterly (every three months). This exercise will document that the data 
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1 generation level review, validation, and verification is being performed according to 
2 implementing procedures. 

3 C3-1 Ob( 1) Site Project Manager Review 

4 The Site Project Manager Review is the final validation that all of the data contained in Batch 
5 Data Reports from the data generation level are complete and have been properly reviewed as 
6 evidenced by signature release and completed checklists. 

7 One hundred percent of the Batch Data Reports must have Site Project Manager signature 
8 release. At a minimum, the Site Project Manager signature release must be performed before 
9 any waste associated with the data reviewed is managed, stored, or disposed at WIPP, unless 

10 the data are being obtained from waste sampling and analysis as containers are being retrieved 
11 or generated as described in Permit Attachment C2, Section C2-1. This signature release must 
12 ensure the following: 

13 The validity of the DAC assignment made at the data generation level based upon an 
14 assessment of the data collection and evaluation necessary to make the assignment. 

15 Testing batch QC checks (e.g., replicate scans, measurement system checks) were 
16 properly performed. Radiography data are complete and acceptable based on 
17 evidence of videotape review of one waste container per day or once per testing batch, 
18 whichever is less frequent, as specified in Permit Attachment C 1, Section C 1-3. 

19 Sampling batch QC checks (e.g., equipment blanks, field duplicates, field reference 
20 standards) were properly performed, and meet the established QAOs and are within 
21 established data usability criteria. 

22 Analytical batch QC checks (e.g., laboratory duplicates, laboratory blanks, matrix spikes, 
23 matrix spike duplicates, laboratory control samples) were properly performed and meet 
24 the established QAOs and are within established data usability criteria. 

25 On-line batch QC checks (e.g., field blanks, on-line blanks, on-line duplicates, on-line 
26 control samples) were properly performed and meet the established QAOs and are 
27 within established data usability criteria. 

2s Proper procedures were followed to ensure representative samples of headspace gas and 
29 homogeneous solids and soil/gravel were taken. 

30 Data generation level independent technical review, validation, and verification have been 
31 performed as evidenced by the completed review checklists and appropriate signature 
32 releases. 

33 Independent technical reviewers were not involved in the generation or recording of the 
34 data under review. 

35 Batch data review checklists are complete. 
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1 Batch Data Reports are complete and data are properly reported (e.g., data are reported 
2 in the correct units, with the correct number of significant figures, and with qualifying 
3 flags). 

4 Verify that data are within established data assessment criteria and meet all applicable 
5 QAOs (Sections C3-2 through C3-9). 

6 C3-10b(2) Prepare Site Project Manager Summary and Data Validation Summary 

7 To document the project-level validation and verification described above, the Permittees shall 
8 require each Site Project Manager (or designee) to prepare a Site Project Manager Summary 
9 and a Data Validation Summary. These reports may be combined to eliminate redundancy. The 

10 Site Project Manager Summary includes a validation checklist for each Batch Data Report. 
11 Checklists for the Site Project Manager Summary must be sufficiently detailed to validate all 
12 aspects of a Batch Data Report that affect data quality. The Data Validation Summary provides 
13 verification that, on a per waste container or sample basis as evidenced by Batch Data Report 
14 reviews, all data have been validated in accordance with the site QAPjP. The Data Validation 
15 Summary must identify each Batch Data Report reviewed (including all waste container 
16 numbers), describe how the validation was performed and whether or not problems were 
17 detected (e.g., nonconformance reports), and include a statement indicating that all data are 
18 acceptable. Summaries must include release signatures. 

19 Once the data have received project-level validation and verification or when the Site Project 
20 Manager decides the sample no longer needs to be retained, the Site Project Manager must 
21 ensure that the laboratory is notified. Samples must be retained by the laboratory until this 
22 notification is received. Gas sample canisters may then be released from storage for cleaning, 
23 recertification, and subsequent reuse. Sample tags must be removed and retained in the project 
24 files before recycling the canisters. If the Site Project Manager requests that samples or 
25 canisters be retained for future use (e.g., an experimental holding time study), the same sample 
26 identification and COC forms shall be used and cross-referenced to a document which specifies 
27 the purpose for sample or canister retention. 

28 C3-1 Ob(3) Prepare Waste Stream Characterization Package 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

In the event the Permittees request detailed information on a waste stream, the Site Project 
Manager will provide a Waste Stream Characterization Package. The Site Project Manager 
must ensure that the Waste Stream Characterization Package (Section C3-12b(3)) will support 
waste characterization determinations. 

C3-10c Permittee Level 

The final !eve! of data verification occurs at the Permittee !eve! and must, at a minimum, consist 
of reviewing a sample of the Batch Data Reports during audits of generator/storage sites and 
DOE approved laboratories to verify completeness. During such audits, DOE is responsible for 
the verification that Batch Data Reports include the following: 

Project-level signature releases 

Listing of all waste containers being presented in the report 
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Listing of all testing, sampling, and analytical batch numbers associated with each waste 
2 container being reported in the package 

3 Analytical Batch Data Report case narratives 

4 Site Project Manager Summary 

5 Data Validation Summary 

6 Complete summarized qualitative and quantitative data for all waste containers with data 
7 flags and qualifiers. 

a For each Waste Stream Profile Form (WSPF) submitted for approval, DOE must verify that each 
g submittal (i.e., WSPF and Characterization Information Summary) is complete and notify the 

10 originating site in writing of the WSPF approval. DOE will maintain the data as appropriate for 
11 use in the regulatory compliance programs. For subsequent shipments made after the initial 
12 WSPF approval, the verification will also include WWIS internal limit checks (Attachment C, 
13 Section C-5a( 1 ) ) . 

14 C3-11 Reconciliation with Data Quality Objectives 

15 Reconciling the results of waste testing and analysis with the DQOs provides a way to ensure 
16 that data will be of adequate quality to support the regulatory compliance programs. 
17 Reconciliation with the DQOs will take place at both the project level and the Permittees' level. 
1s At the project level, reconciliation will be performed by the Site Project Manager, while at the 
19 Permittees' level, reconciliation will be performed as described below. 

20 C3-11 a Reconciliation at the Project Level 

21 The Permittees shall require each Site Project Manager to ensure that all data generated and 
22 used in decision making meet the DQOs provided in Section C-4a(1) of Permit Attachment C. 
23 To do so, the Site Project Manager must assess whether data of sufficient type, quality, and 
24 quantity have been collected. The Site Project Manager must determine if the variability of the 
2s data set is small enough to provide the required confidence in the results. The Site Project 
26 Manager must also determine if, based on the desired error rates and confidence levels, a 
27 sufficient number of valid data points have been determined (as established by the associated 
28 completeness rate for each sampling and analytical process}. In addition, the Site Project 
29 Manager must document that random sampling of containers was performed for the purposes of 
30 waste stream characterization. 

31 For each waste stream characterized, the Permittees shall require each Site Project Manager to 
32 determine if sufficient data have been collected to determine the following WAP-required waste 
33 parameters, as applicable: 

34 Waste matrix code 

35 Waste material parameter weights 

36 If each waste container of waste contains TRU radioactive waste 
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Mean concentrations, UCLgo for the mean concentrations, standard deviations, and the 
2 number of samples collected for each VOC in the headspace gas of waste containers 
3 in the waste stream 

4 Mean concentrations, UCL90 for the mean concentrations, standard deviations, and 
s number of samples collected for VOCs, SVOCs, and metals in the waste stream 

6 Whether the waste stream exhibits a toxicity characteristic (TC) under 40 CFR Part 261, 
7 Subpart C 

8 Whether the waste stream contains listed waste found in 20.4.1.200 NMAC incorporating 
9 40 CFR Part 261, Subpart D 

10 Whether the waste stream can be classified as hazardous or nonhazardous at the 90-
11 percent confidence level 

12 Whether an appropriate packaging configuration and DAC were applied and documented 
13 in the headspace gas sampling documentation, and whether the drum age was met 
14 prior to sampling. 

15 Whether all TICs were appropriately identified and reported in accordance with the 
16 requirements of Section C3-1 prior to submittal of a WSPF for a waste stream or waste 
17 stream lot. 

1s Whether the overall completeness, comparability, and representativeness QAOs were met 
19 for each of the analytical and testing procedures as specified in Sections C3-2 through 
20 C3-9 prior to submittal of a WSPF for a waste stream or waste stream lot. 

21 Whether the PRQLs for all analyses were met prior to submittal of a WSPF for a waste 
22 stream or waste stream lot. 

23 If the Site Project Manager determines that insufficient data have been collected to make the 
24 determinations listed above, additional data collection efforts must be undertaken. The 
25 reconciliation of a waste stream shall be performed, as described in Permit Attachment C4, prior 
26 to submittal of WSPF and Characterization Information Summary to the Permittees for that 
27 waste stream. The Permittees shall not manage, store, or dispose a TRU mixed waste stream 
28 at VV!PP unless the Site Project Manager determines that the VVAP-required waste parameters 
29 listed above have been met for that waste stream. 

30 The statistical procedure presented in Permit Attachment C2 shall be used by participating Site 
31 Project Managers to evaluate and report waste characterization data from the analysis of 
32 homogeneous solids and soil/grave!. The procedure, which calculates UCL90 values, shall be 
33 used to assess compliance with the DQOs in Attachment C, Section C-4a(1) as well as with 
34 RCRA regulations. The procedure must be applied to all laboratory analytical data for total 
35 VOCs, total SVOCs, and total metals. For RCRA regulatory compliance (40 CFR §261.24), data 
36 from the analysis of the appropriate metals and organic compounds shall be expressed as 
37 toxicity characteristic leaching procedure (TCLP) values or results may also be compared to the 
38 TC levels expressed as total values. These total values will be considered the regulatory 
39 threshold limit (RTL) values for the WAP. RTL values are obtained by calculating the 

PERMIT ATTACHMENT C3 
Page C3-26 of 58 

:03360 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 

January 31, 2012 

1 weight/weight concentration (in the solid) of a TC analyte that would give the regulatory 
2 weight/volume concentration (in the TCLP extract), assuming 100-percent analyte dissolution. 

3 C3-11 b Reconciliation at the Permittee Level 

4 The Permittees must also ensure that data of sufficient type, quality, and quantity are collected 
5 to meet WAP DQOs. The Permittees will ensure sufficient data have been collected to 
6 determine if the waste characterization information is adequate to demonstrate the Permittees' 
7 compliance with Attachment C, Section C-4a(1 ). This is performed during the Permittees' review 
8 of the WSPF and Characterization Information Summary and is documented by DOE's approval 
9 of the WSPF. 

10 C3-12 Data Reporting Requirements 

11 Data reporting requirements define the type of information and the method of transmittal for data 
12 transfer from the data generation level to the project level and from the project level to the 
13 Permittees. 

14 C3-12a Data Generation Level 

15 Data shall be transmitted by hard copy or electronically (provided a hard copy is available on 
16 demand) from the data generation level to the project level. Transmitted data shall include all 
17 Batch Data Reports and data review checklists. The Batch Data Reports and checklists used 
18 must contain all of the information required by the testing, sampling, and analytical techniques 
19 described in Permit Attachments C1 through C6, as well as the signature releases to document 
20 the review, validation, and verification as described in Section C3-10. A!! Batch Data Reports 
21 and checklists shall be in approved formats, as provided in site-specific documentation. 

22 Batch Data Reports shall be forwarded to the Site Project Manager. All Batch Data Reports 
23 shall be assigned serial numbers, and each page shali be numbered. The serial number used 
24 for Batch Data Reports can be the same as the testing, sampling, or analytical batch number. 

2s QA documentation, including raw data, shall be maintained in either testing, sampling, and 
26 analytical facility files, or site project files for those facilities located on site in accordance with 
27 the document storage requirements of site approved site QAPjPs. DOE approved laboratories 
2s shaH forward testing, sampling, and analytical QA documentation along with Batch Data Reports 
29 to the site project office for inclusion in site project files. 

30 C3-12b Project Level 

31 The site project office shall prepare a WSPF for each waste stream certified for shipment to 
32 W!PP based on information obtained from acceptable knowledge and Batch Data Reports, if 
33 applicable. In addition, the site project office must ensure that the Characterization Information 
34 Summary and the Waste Stream Characterization Package (when requested by the Permittees) 
35 are prepared as appropriate. The Site Project Manager must also verify these reports are 
36 consistent with information found in analytical batch reports. Summarized testing, sampling, and 
37 analytical data are included in the Characterization Information Summary. The contents of the 
38 WSPF, Characterization Information Summary, and Waste Stream Characterization Package 
39 are discussed in the following sections. 
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After approval of a WSPF and the associated Characterization Information Summary by DOE, 
2 the generator/storage site are required to maintain a cross reference of container identification 
3 numbers to each Batch Data Report. 

4 A Waste Stream Characterization Package shall be transmitted by hard copy or electronically 
5 from the Site Project Manager to the Permittees when requested. 

6 C3-12b( 1) Waste Stream l'rofile Form 

7 The Waste Stream Profile Form (WSPF, Figure C-1) shall include the following information: 

a Generator/storage site name 

9 Generator/storage site EPA ID 

10 Date of audit report approval by NMED (if obtained) 

11 Original generator of waste stream 

12 Whether waste is Contact-Handled or Remote-Handled 

13 The Waste Stream WIPP Identification Number 

14 Summary Category Group 

15 Waste Matrix Code Group 

16 Waste Material Parameter Weight Estimates per unit of waste 

·t7 Waste stream name 

1s A description of the waste stream 

19 Applicable EPA hazardous waste numbers 

20 Applicable TRUCON codes 

21 A listing of acceptable knowledge documentation used to identify the waste stream 

22 The waste characterization procedures used and the reference and date of the procedure 

23 Certification signature of Site Project Manager, name, title, and date signed 

24 C3-12b(2) Characterization Information Summary 

25 The Characterization Information Summary shall include the following elements, if applicable: 

26 Data reconciliation with DQOs 
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Head space gas summary data listing the identification numbers of samples used in the 
2 statistical reduction, the maximum, mean, standard deviation, UCLgo, RTL, and 
3 associated EPA hazardous waste numbers that must be applied to the waste stream. 

4 Total metal, VOC, and SVOC analytical results for homogeneous solids and soil/gravel (if 
5 applicable). 

6 TIC listing and evaluation. 

7 • Radiography and VE summary to document that all prohibited items are absent in the 
8 waste (if applicable). 

9 A justification for the selection of radiography and/orNE as an appropriate method for 
10 characterizing the waste. 

11 A complete listing of all container identification numbers used to generate the WSPF, 
12 cross-referenced to each Batch Data Report 

13 Complete AK summary, including stream name and number, point of generation, waste 
14 stream volume (current and projected), generation dates, TRUCON codes, Summary 
15 Category Group, Waste Matrix Code(s) and Waste Matrix Code Group, other TWBIR 
16 information, waste stream description, areas of operation, generating processes, 
17 RCRA determinations, radionuclide information, all references used to generate the 
18 AK summary, and any other information required by Permit Attachment C4, Section 
19 C4-2b. 

20 Method for determining Waste Material Parameter Weights per unit of waste. 

21 List of any AK Sufficiency Determinations requested for the waste stream. 

22 Certification through acceptable knowledge or testing and/or analysis that any waste 
23 assigned the hazardous waste number of U 134 (hydrofluoric acid) no longer exhibits 
24 the characteristic of corrosivity. This is verified by ensuring that no liquid is present in 
25 Ui34 waste. 

26 C3-12b(3) Waste Stream Characterization Package 

27 The Waste Stream Characterization Package includes the following information: 

28 Waste Stream Profile Form (VVSPF, Section C3-12b(1)) 

29 Accompanying Characterization Information Summary (Section C3-12b(2)) 

30 Complete AK summary (Section C3-12b(2)) 

31 Batch Data Reports supporting the characterization of the waste stream and any others 
32 requested by the Permittees 

33 Raw analytical data requested by the Permittees 
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C3-12b(4) WIPP Waste Information System (WWIS) Data Reporting 

The WVVIS Data Dictionary includes all of the data fields, the field format and the limits 
associated with the data as established by this WAP. These data will be subjected to edit and 
limit checks that are performed automatically by the database, as defined in the Waste Data 
System User's Manual (DOE, 2009). If a container was part of a composite headspace gas 
sample, the analytical results from the composite sample must be assigned as the container 
headspace gas data results, including associated TICs, for every waste container associated 
with the composite sample. 

C3-13 Nonconformances 

The Permittees shall require the status of work and the WAP activities at participating 
generator/storage sites to be monitored and controlled by the Site Project Manager. This 
monitoring and control shall include nonconformance identification, documentation, and 
reporting. 

The nonconformances and corrective action processes specified in this section describe 
procedures between the Permittees and the generator/storage sites. 

Nonconformances 

Nonconformances are uncontrolled and unapproved deviations from an approved plan or 
procedure. Nonconforming items and activities are those that do not meet the WAP 
requirements, procurement document criteria, or approved work procedures. Nonconforming 
items shall be identified by marking, tagging, or segregating, and the affected generator/storage 
site(s) notified. Any waste container for which a nonconformance report (NCR) has been written 
will not be shipped to the WlPP facility unless the condition that led to the NCR for that 
container has been dispositioned in accordance with DOE's Quality Assurance Program 
Description (QAPD). Disposition of nonconforming items shall be identified and documented. 
The QAPjPs shall identify the person(s) responsible for evaluating and dispositioning 
nonconforming items and shall include referenced procedures for handling them. For each 
container selected for confirmation pursuant to Permit Attachment C7, the Permittees will 
examine the respective NCR documentation to verify NCRs have been dispositioned for the 
selected container. 

Management at all levels shall foster a "no-fault" attitude to encourage the identification of 
nonconforming items and processes. Nonconformances may be detected and identified by 
anyone performing WAP activities, including 

Project staff- during field operations, supervision of subcontractors, data validation and 
verification, and self-assessment 

Laboratory staff- during the preparation for and performance of laboratory testing; 
calibration of equipment; QC activities; laboratory data review, validation, and 
verification; and self-assessment 

QA personnel - during oversight activities or audits 

PERMIT ATTACHMENT C3 
Page C3-30 of 58 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 

January 31, 2012 

A NCR shall be prepared for each nonconformance identified. Each NCR shall be initiated by 
2 the individual(s) identifying the nonconformance. The NCR shall then be processed by 
3 knowledgeable and appropriate personnel. For this purpose, a NCR including, or referencing as 
4 appropriate, results of laboratory analysis, QC tests, audit reports, internal memoranda, or 
5 letters shall be prepared. The NCR must provide the following information: 

6 • Identification of the individual(s) identifying or originating the nonconformance 
7 • Description of the nonconformance 
8 • Method(s) or suggestions for correcting the nonconformance (corrective action) 
9 • Schedule for completing the corrective action 

10 • An indication of the potential ramifications and overall usability of the data, if applicable 
11 • Any approval signatures specified in the site nonconformance procedures 

12 The Permittees shall require the Site Project Manager to oversee the NCR process and be 
13 responsible for developing a plan to identify and track all nonconformances and report this 
14 information to the Permittees. The Site Project Manager is also responsible for notifying project 
15 personnel of the nonconformance and verifying completion of the corrective action for 
16 nonconformances. 

17 Nonconformance to DQOs 

18 For any non-administrative nonconformance related to applicable requirements specified in this 
19 WAP which are first identified at the Site Project Manager signature release level (i.e., a failure 
20 to meet a DQO), the Permittees shall receive written notification within seven calendar days of 
21 identification and shall also receive a NCR within 30 calendar days of identification of the 
22 incident. DOE shall require the generator/storage site to implement a corrective action which 
23 remedies the nonconformance prior to management, storage, or disposal of the waste at WIPP. 
24 The Permittees shall send NMED a monthly summary of nonconformances identified during the 
25 previous month, indicating the number of nonconformances received and the generator/storage 
26 sites responsible. 

27 DOE's Corrective Action Process 

· 28 DOE shall initiate a corrective action process when internal nonconformances and 
29 nonconformances at the generator/storage sites are identified. Activities and processes that do 
30 not meet requirements are documented as deficiencies. 

31 When a deficiency is identified by the Permittees, the following process action steps are 
32 required: 

33 The condition is documented on a Corrective Action Report (CAR) by the individual 
34 identifying the problem. 

35 DOE has designated the CAR Initiator and Assessment Team Leader to review the CAR, 
36 determine validity of the finding (determine that a requirement has been violated), 
37 classify the significance of the condition, assign a response due date, and issue the 
38 CAR to the responsible party. 
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The responsible organization reviews the CAR, evaluates the extent and cause of the 
deficiency and provides a response to DOE, indicating remedial actions and actions to 
preclude recurrence that will be taken. 

DOE reviews the response from the responsible organization and, if acceptable, 
communicates the acceptance to the responsible organization. 

The responsible organization completes remedial actions and actions to preclude 
recurrence of the condition. 

After all corrective actions have been completed, DOE schedules and performs a 
verification to ensure that corrective actions have been completed and are effective. 
When all actions have been completed and verified as being effective, the CAR is 
closed by the CAR Initiator and Assessment Team Leader on behalf of DOE. 

As part of the planning process for subsequent audits and surveillances, past deficiencies 
are reviewed and the previous deficient activity or process is subject to reassessment. 

14 C3-14 Special Training Requirements and Certifications 
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28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

Before performing activities that affect WAP quality, all personnel are required to receive 
indoctrination into the applicable scope, purpose, and objectives of the WAP and the specific 
QAOs of the assigned task. Personnel assigned to perform activities for the WAP shall have the 
education, experience, and training applicable to the functions associated with the work. 
Evidence of personnel proficiency and demonstration of competence in the task(s) assigned 
must be demonstrated and documented. All personnel designated to work on specific aspects of 
the WAP shall maintain qualification (i.e., training and certification) throughout the duration of 
the work as specified in this WAP and applicable QAPjPs/procedures. Job performance shall be 
evaluated and documented at periodic intervals, as specified in the implementing procedures. 

Personnel involved in WAP activities shall receive continuing training to ensure that job 
proficiency is maintained. If not specified by this WAP, the due date for required continuing 
training courses and requalification shall be the end of the month of the anniversary date when 
the training was previously completed. Training includes both education in principles and 
enhancement of skills. Each participating site shaH include in its QAPjP a description of the 
procedures for implementing personnel qualification and training. All training records that 
specify the scope of the training, the date of completion, and documentation of job proficiency 
shall be maintained as QA Records in the site project file. 

Analytical laboratory line management must ensure that analytical personnel are qualified to 
perform the analytical method(s) for which they are responsible. The minimum qualifications for 
certain specified positions for the WAP are summarized in Table C3-1 0. QAPjPs, or their 
implementing SOPs, shall specify the site-specific titles and minimum training and qualification 
requirements for personnel performing WAP activities. QAPjPs/procedures shall also contain 
the requirements for maintaining records of the qualification, training, and demonstrations of 
proficiency by these personnel. 

An evaluation of personnel qualifications shall include comparing and evaluating the 
requirements specified in the job/position description and the skills, training, and experience 
included in the current resume of the person. This evaluation also must be performed for 
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1 personnel who change positions because of a transfer or promotion as well as personnel 
2 assigned to short-term or temporary work assignments that may affect the quality of the WAP. 
3 QAPjPs/procedures shall identify the responsible person(s) for ensuring that all personnel 
4 maintain proficiency in the work performed and identify any additional training that may be 
5 required. 

6 C3-15 Changes to WAP-Related Plans or Procedures 

7 Controlled changes to WAP-related plans or procedures shall be managed through the 
8 document control process described in the QAPD. The Site Project Manager shall review all 
9 non-administrative changes and evaluate whether those changes could impact DQOs specified 

10 in the Permit. After site certification, any changes to WAP-related plans or procedures that could 
11 positively or negatively impact DQOs (i.e., those changes that require prior approval of DOE as 
12 defined in Attachment C5, Section C5-2) shall be reported to DOE within five days of 
13 identification by the project level review. The Permittees shall send NMED a monthly summary 
14 briefly describing the changes to plans and procedures identified pursuant to this section during 
15 the previous month. 

16 C3-16 List of References 

17 DOE, 2009. Waste Data System User's Manual. DOEIWIPP 09-3427, Current Revision, 
18 Carlsbad, New Mexico, Carlsbad Area Office, U.S. Department of Energy. 

19 DOE. 2003. Performance Demonstration Program Plan for the Analysis of Simulated 
20 Headspace Gases. DOE/CA0-95-1076, Current Revision, Carlsbad, New Mexico, Carlsbad 
21 Area Office, U.S. Department of Energy. 

22 DOE. 2005. Performance Demonstration Program Plan for RCRA Constituent Analysis of 
23 Solidified Wastes. DOE/CBF0-95-1077, Current Revision, Carlsbad, New Mexico, Carlsbad 
24 Area Office, U.S. Department of Energy. 

2s EPA. 1996. Test Methods for Evaluating Solid Waste, Physical/Chemica! Methods. SW-846, 
26 Fourth Edition, Washington, D.C., Office of Solid Waste and Emergency Response, U.S. 
27 Environmental Protection Agency. 

28 Fisenne, L M., et al. 1973. "Least Squares Analysis and Minimum Detection Levels Applied to 
29 Multi-Component Alpha Emitting Samples." Radiochem. Radioanaf. Letters, 16, No.1: pp. 5-16. 

30 Pasternack B.S. and N.H. Harley. 1971. "Detection Limits for Radionuclides in the Analysis of 
31 Multi-Component Gamma-Spectrometric Data." Nuc/. fnstr. and Meth, No. 91: pp. 533-40. 
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Table C3-1 
Waste Material Parameters and Descriptions 

Waste Material Parameter 

Iron-based Metals/Alloys 

Aluminum-based Metals/Alloys 

Other Metals 

Other Inorganic Materials 

Cellulosics 

Rubber 

Plastics (waste materials) 

Organic Matrix 

Inorganic Matrix 

Soils/gravel 

Steel (packaging materials) 

Plastics (packaging materials) 

Description 

Iron and steel alloys in the waste; does not include the waste container 
materials 

Aluminum or aluminum-based alloys in the waste materials 

All other metals found in the waste materials 

Nonmetallic inorganic waste including concrete, glass, firebrick, 
ceramics, sand, and inorganic sorbents 

Materials generally derived from high-polymer plant carbohydrates; (e.g., 
paper, cardboard, wood, and cloth) 

Natural or man-made elastic latex materials; (e.g., surgeons' gloves, and 
leaded rubber gloves) 

Generally man-made materials, often derived from petroleum feedstock; 
(e.g., polyethylene and polyvinylchloride) 

Cemented organic resins, solidified organic liquids and sludges 

Any homogeneous materials consisting of sludge or aqueous-based 
liquids that are solidified with cement, calcium silicate, or other 
solidification agents; (e.g., wastewater treatment sludge, cemented 
aqueous liquids, and inorganic particulates) 

Generally consists of naturally occurring soils that have been 
contaminated with inorganic waste materials 

55-gal (208-L) drums 

90-mil polyethylene drum liner and plastic bags 
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2 Gas Volatile Organic Compounds Target Analyte List and Quality Assurance Objectives 

3 

Precision a FTIRS Complete 
MDL b,d MDL b CAS (%RSD or Accuracy a PRQL ness 

Compound Number RPD) (%R) 

Benzene 71-43-2 S25 70-130 
Bromoform 75-25-2 S25 70-130 
Carbon tetrachloride 56-23-5 5:25 70-130 
Chlorobenzene 108-90-7 S25 70-130 
Chloroform 67-66-3 S25 70-130 
1, 1-Dichloroethane 75-34-3 5:25 70-130 
1 .2-Dichloroethane 107-06-2 S25 70-130 
1 , 1-Dichloroethylene 75-35-4 S25 70-130 
trans-1,2-Dichloroethylene 156-60-5 5:25 70-130 
Ethyl benzene d 100-41-4 5:25 70-130 
Ethyl ether 60-29-7 S25 70-130 
Methylene chloride 75-09-2 S25 70-130 
1,1 ,2,2-Tetrachloroethane 79-34-5 S25 70-130 
Tetrachloroethylene 127-18-4 S25 70-130 
Toluene 108-88-3 5:25 70-130 
1 ,1, 1-Trichloroethane 71-55-6 S25 70-130 
Trichloroethylene 79-01-6 S25 70-130 
1,1 ,2-Trichloro-1 ,2,2- 76-13-1 5:25 70-130 
trifluoroethane 

m-Xylene c 108-38-3 S25 70-130 
a-Xylene 95-4 7-6 S25 70-130 
p-Xylene c 106-42-3 S25 70-130 
Acetone 67-64-1 5:25 70-130 
Butanol 71-36-3 S25 70-130 
Methanol 67-56-1 S25 70-130 
Methyl ethyl ketone 78-93-3 s25 70-130 
Methyl isobutyl ketone 108-10-1 S25 70-130 

Criteria apply to PRQL concentrations. 

Values based on delivering 10 ml to the analytical system. 

These xylene isomers cannot be resolved by GC/MS. 
d The ethyl benzene PRQL for FTIRS is 20 ppm 

CAS 

%RSD 

RPD 

%R 

Chemical Abstract Se1vice 

= Percent relative standard deviation 

= Relative percent difference 

= Percent recovery 

(ng) (ppmv) (ppmv) 

10 5 10 
10 5 10 
10 5 10 
10 5 10 
10 5 10 
10 5 10 
10 5 10 
10 5 10 
10 5 10 
10 10 10 
10 5 10 
10 5 10 
10 5 10 
10 5 10 
10 5 10 
10 5 10 
10 5 10 
10 5 10 

10 5 10 
10 5 10 
10 5 10 

150 50 100 
150 50 100 
150 50 100 
150 50 100 
150 50 100 

MDL Method detection limit (maximum permissible value), for GC/MS and GC/FID; total number of 
nanograms delivered to the analytical system per sample (nanograms); for FTIRS based on 1 m 
sample cell 

PRQL Program required quantitation limit (parts per million/volume basis) 
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Table C3-3 
Summary of Laboratory Quality Control Samples and Frequencies for 

Gas Volatile Organic Compound Analysis 

QC Sample Minimum Frequency Acceptance Criteria Corrective Action a 

Method peliormance Seven (7) samples initially Meet method QAOs Repeat until acceptable 
samples and four (4) semiannually 

Laboratory duplicates or One (1) per analytical RPD::; 25b Nonconformance if RPD 
on-line duplicates batch or on-line batch >25 

Laboratory blanks or on- Daily prior to sample Analyte amounts ::; 3 x Flag Data if analyte 
line blanks analysis for GC/MS and MDLs for GC/MS and amounts > 3 x MDLs for 

GC/FID. Otherwise, daily GC/FID; :s: PRQL for FTIRS GC/MS and GC/FID; > 
prior to sample analysis PRQL for FTIRS 
and one ( 1) per analytical 
batch or on-line 

Laboratory control samples One ( 1) per analytical 70-130 o/oR Nonconformance if o/oR 
or on-line control samples batch or on-line batch <70 or >130 

GC/MS comparison One ( 1 ) per analytical or RPD :s: 25b Nonconformance if RPD 
sample (for FTIRS only) on-line batch > 25 

Blind audit samples Samples and frequency Specified in the Gas PDP Specified in the Gas PDP 
controlled by the Gas PDP Plan Plan 
Plan 

GC/MS BFB Tune Every 12 hours Abundance criteria for key Repeat Until Acceptable 
ions are met 

GC/MS Minimum 5-point initial %RSD of response factor for Repeat Until Acceptable 
calibration each target analyte <35 
(minimum of 5 standards) 
Initially and as needed 

GC/MS Continuing calibration %D for all target analytes :s: Repeat Until Acceptable 
Every 12 hours 30 of initial calibration 

GC/FID Minimum 3-point initial Correlation coefficient<'= 0.99 Repeat Until Acceptable 
calibration or %RSD <20 for each 
(minimum 3 standards) target analyte and the 
Initially and as needed retention time of each target I analyte VJ.~thin an 

acceptance criteria defined 

I in the method 

GC/FID Continuing calibration %RSD :s: 15'}{. I Repeat Until Acceptable 
Every 12 hours 

a Corrective action per Section C3-13 •.vhen final reported QC samples do not meet the acceptance c1iteria. 

b Applies only to concentrations greater than the PRQLs listed in Table C3-2. 

MDL = Method Detection Limit 
QAO = Quality Assurance Objective 
PDP Peliormance Demonstration Program 
PRQL = Program Required Quantitation Limit 
o/oR = Percent Recovery 
RPD = Relative Percent Difference 
BFB 4-Bromofluorobenzene 
o/oD Percent difference 
o/oRSD = Percent relative standard deviation 
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Table C3-4 
Volatile Organic Compounds Target Analyte List and Quality Assurance Objectives 

CAS Precision a Accuracy a MDL b PRQLb Completeness 
Compound Number (%RSD or RPD) (%R) (mg/kg) (mg/kg) (%) 

Benzene 71-43-2 sA5 37-151 1 10 90 

Bromoform 75-25-2 sA? 45-169 1 10 90 

Carbon disulfide 75-15-0 :::so 60-150 1 10 90 

Carbon tetrachloride 56-23-5 :::30 70-140 1 10 90 

Chlorobenzene 108-90-7 :::38 37-160 1 10 90 

Chloroform 67-66-3 S44 51-138 1 10 90 

1 ,4-Dichlorobenzene c 106-46-7 S60 18-190 1 10 90 

ortho-Dichlorobenzene c 95-50-1 S60 18-190 1 10 90 

1 ,2-Dichloroethane 107-06-2 S42 49-155 1 10 90 

1 , 1-Dichloroethylene 75-35-4 :::250 D-234d 1 10 90 

trans-1 ,2-Dichloroethylene 156-60-5 :::50 60-150 1 10 90 

Ethyl benzene 100-41-4 S43 37-162 1 10 90 

Methylene chloride 75-09-2 sso D-221 d 1 10 90 

1,1 ,2,2-Tetrachloroethane 79-34-5 :::55 46-157 1 10 90 

Tetrachloroethylene 127-18-4 S29 64-148 1 10 90 

Toluene 108-88-3 S29 47-150 1 10 90 

1,1, 1-Trichloroethane 71-55-6 :::33 52-162 1 10 90 

1,1 ,2-Trichloroethane 79-00-5 S38 52-150 1 10 90 

Trichloroethylene 79-01-6 :::36 71-157 1 10 90 

Trichlorofluoromethane ' 75-69-4 S110 17-181 1 10 90 

1,1 ,2-Trichloro-1 ,2,2- 76-13-1 s50 60-150 1 10 90 
trifluoroethane 

Vinyl chloride 75-01-4 :::200 D-251d 1 4 90 

m-xylene 108-38-3 :::so 60-150 1 10 90 

o-xylene 95-47-6 s50 60-150 1 10 90 

p-xylene 106-42-3 s50 60-150 1 10 90 

Acetone 67-64-1 S50 60-150 10. 100 90 

Butanol 71-36-3 s50 60-150 I 10" 100 90 

Ethyl ether 60-29-7 550 60-150 

I 
10• 100 90 

Formaldehyde 1 50-00-0 s50 60-150 10e 100 90 

Hydrazine 9 302-01-2 550 60-150 10• 100 90 

lsobutanol 78-83-1 550 60-150 10• 100 90 

Methanol 67-56-1 s50 60-150 

I 
10e 100 90 

Methyl ethyl ketone 78-93-3 

I 
550 60-150 10. 100 90 

Pyridine c 110-86-1 :::so 60-150 1 o• 100 90 

Applies to laboratory control samples and laboratory matrix spikes. If a solid laboratory control sample material 
which has established statistical control limits is used, then the established control limits for that material should 
be used for accuracy requirements. 

TCLP MDL and PRQL values are reported in units of mg/1 and limits are reduced by a factor of 20. 

I 
I 

I 
! 

Can also be analyzed as a semi-volatile organic compound. If analyzed as a semi-volatile compound, the QAOs 
of Table C3-6 apply. 

Detected; result must be greater than zero. 
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Estimate, to be determined. 

Required only for homogeneous solids and soil/gravel waste from Savannah River Site, if analysis is required to 
resolve assignment of EPA hazardous waste numbers. 

Required only for homogeneous solids and soil/gravel waste from Oak Ridge National Laboratory and Savannah 
River Site, if analysis is required to resolve assignment of EPA hazardous waste numbers. 

CAS Chemical Abstract Service 

%RSD = Percent relative standard deviation 

RPD Relative percent difference 

%R Percent recovery 

MD Method detection limit (maximum permissible value) (milligrams per kilogram) 

PRQL Program required quantitation limit; calculated from the toxicity characteristic level for benzene 
assuming a 0.9 oz (25-gram [g]) sample. 0.1 gal (0.5 liter [L]) of extraction fluid, and 100 percent analyte 
extraction (milligrams per kilogram) 
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QC Sample 

Method performance 
samples 

Laboratory duplicates b 

Laboratory blanks 

Matrix spikes 
b 

Matrix spike duplicates 

Laboratory control 
samples 

GC/MS Calibration 

GC/MS Calibration 
(continued) 

Table C3-5 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

January 31, 2012 

Summary of Laboratory Quality Control Samples and 
Frequencies for Volatile Organic Compound Analysis 

Minimum Frequency Acceptance Criteria 

Seven (7) samples Meet Table C3-4 QAOs 
initially and four (4) 
semiannually 

One ( 1) per analytical Meet Table C3-4 precision 
batch QAOs 

One (1) per analytical Analyte concentrations ::: 3 
batch x MDLs 

One ( 1) per analytical Meet Table C3-4 accuracy 
batch QAOs 

One ( 1) per analytical Meet Table C3-4 accuracy 
batch and precision QAOs 

One ( 1) per analytical Meet Table C3-4 accuracy 
batch QAOs 

BFB Tune every 12 hours Abundance criteria met as 
per method 

5-pt Initial Calibration Calibrate according to SW-
initia!!y, and as needed 846 Method requirements: 

o/oRSD for CCC ::; 30, 
o/oRSD for all other 
compounds ::: 15% 

Average response factor 
(RRF) used if o/oRSD ::; 15, 
use linear regression if 
o/oRSD >15; R or R2 <': 
0.990 if using alternative 
curve 

System Performance 
Check Compound (SPCC) 
minimum RRF as per SW-
846 Method; RRF for all 
other compounds<': 0.01 

Continuing Calibration %0::; 20 for CCC; 
every 12 hours I SPCC minimum RRF as 

per SW-846 Method; RRF 
for all other compounds <': 
0.01 

RT for internal standard 
must be ± 30 seconds from 
last daily calibration, 
internal standard area 
count must be >50% and 
<200% of last daily 
calibration 
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Corrective Action a 

Repeat until acceptable 

Nonconformance if RPDs 
>values in Table C3-4 

Nonconformance if 
analyte concentrations > 3 
x MDLs 

Nonconformance if %Rs 
are outside the range 
specified in Table C3-4 

Nonconformance if RPDs 
> values and %Rs outside 
range specified in Table 
C3-4 

Nonconformance if o/oR < 
80 or> 120 

Repeat until acceptable 

I 

I 

Repeat until acceptable 
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QCSample 

GC/FID Calibration 

Surrogate compounds 

Blind audit samples 

Minimum Frequency 

3-pt. Initial Calibration 
initially and as needed 

Continuing Calibration 
every 12 hours 

Each analytical sample 

Samples and frequency 
controlled by the Solid 
PDP Plan 

Acceptance Criteria Corrective Action a 

Correlation Coefficient ;;:: Repeat until acceptable. 
0.990 or o/oRSD s 20 for all 
analytes 

o/oD or %Drift for all 
analytes s 15 of expected 
values, 

RT ± 3 standard deviations 
from initial RT calibration 
per applicable SW-846 
Method 

Average o/oR from Nonconformance if o/oR < 
minimum of 30 samples for (average %R- 3 standard 
a given matrix ±3 standard deviation) or> (average 
deviations o/oR + 3 standard 

deviation) 

Specified in the Solid PDP Specified in the Solid PDP 
Plan Plan 

Corrective Action per Section C3-13 when final reported QC samples do not meet the acceptance criteria. 
Nonconformances do not apply to matrix related exceedances. 

May be satisfied using matrix spike duplicate; acceptance criteria applies only to concentrations greater than 
the PRQLs listed in Table C3-4. 

MDL Method detection limit 

QAO Quality assurance objective 

PDP = Performance Demonstration Program 

%R Percent recovery 

RPD = Relative percent difference 
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Table C3-6 
Semi-Volatile Organic Compound Target Analyte List and Quality Assurance Objectives 

Precision a 

(%RSD or Accuracy a MDLb PRQLb Completeness 
Compound CAS Number 

Cresols 1319-77-3 
1 ,4-Dichlorobenzene be 106-46-7 
ortho-Dichlorobenzene c 95-50-1 
2,4-Dinitrophenol 51-28-5 
2,4-Dinitrotoluene 121-14-2 
Hexachlorobenzene 118-74-1 
Hexachloroethane 67-72-1 
Nitrobenzene 98-95-3 
Pentachlorophenol 87-86-5 
Pyridine c 110-86-1 

CAS 

%RSD 

RPD 

%R 

= Chemical Abstract Service 

Percent relative standard deviation 

Relative percent difference 

= Percent recovery 

RPD) (%R) (mg/kg) (mg/kg) 

~50 25-115 5 40 
~86 20-124 5 40 
~64 32-129 5 40 
~119 D-172d 5 40 
~6 39-139 0.3 2.6 

~319 D-152d 0.3 2.6 
~4 40-113 5 40 
~72 35-180 5 40 

5128 14-176 5 40 
~50 25-115 5 40 

Method detection limit (maximum permissible value) (milligrams per kilogram) 

(%) 

90 
90 
90 
90 
90 
90 
90 
90 
90 
90 

MDL 

PRQL = Program required quantitation limit; calculated from the toxicity characteristic level for nitrobenzene 
assuming a 1 00-gram (g) sample, 0.5 gal (2 liter [L]) of extraction fluid, and 100 percent analyte 

b 

extraction (milligrams per kilograms) 

Applies to laboratory control samples and laboratory matrix spikes. If a solid laboratory control sample 
material which has established statistical control limits is used, then the established control limits for that 
material should be used for accuracy requirements. 

TCLP MDL and PRQL values are reported in units of mg/1 and limits are reduced by a factor of 20. 

Can also be analyzed as a volatile organic compound 

Detected; result must be greater than zero 
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Table C3-7 
Summary of Laboratory Quality Control Samples and 

Frequencies for Semi-Volatile Organic Compounds Analysis 

QC Sample 

Method performance 
samples 

Laboratory duplicates b 

Laboratory blanks 

Matrix spikes 

GC/MS Calibration 

Minimum Frequency Acceptance Criteria 

Seven (7) samples initially Meet Table C3-6 QAOs 
and four (4) semiannually 

One (1) per analytical Meet Table C3-6 precision 
batch QAOs 

One ( 1) per analytical Analyte concentrations s: 3 
batch x MDLs 

One (1) per analytical Meet Table C3-6 accuracy 
batch QAOs 

DFTPP Tune every 12 Abundance criteria met as 
hours per method 

5-pt Initial Calibration Calibrate according to SW-
initially, and as needed 846 Method requirements: 

%RSD for CCC s; 30, 
%RSD for all other 
compounds s: 15% 
Average response factor 
(RRF) used if%RSD s; 15, 
use linear regression if 
>15; R or R2 ~0.990 if 
using alternative curve 

System Performance 
Check Compound (SPCC) 
minimum RRF as per SW-
846 Method; RRF for all 
other compounds~ 0.01 

Continuing Calibration 
%Ds 20 for CCC, 

every 12 hours SPCC minimum RRF as 
per SW-846 Method; RRF 
for all other compounds ~ 
0.01 

RT for internal standard 
must be ± 30 seconds 
from last daily calibration, 
internal standard area 
count must be >50% and 
<200% of last daily 
calibration 
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Corrective Action a 

Repeat until acceptable 

Nonconformance if RPDs 
> values in Table C3-6 

Nonconformance if 
analyte concentrations > 3 
x MDLs 

Nonconformance if RPDs 
> values and %Rs outside 
range in Table C3-6 

Repeat until acceptable 



QC Sample Minimum Frequency 

GC/ECD Calibration 5-pt. Calibration initially 
and as needed 

Continuing Calibration 
every 12 hours 

Matrix spike duplicates One (1) per analytical 
batch 

Laboratory control samples One ( 1) per analytical 
batch 

Surrogate compounds Each analytical sample 

Blind audit samples Samples and frequency 
controlled by the Solid PDP 
Plan 

Acceptance Criteria 

Correlation Coefficient ;:: 
0.990 or o/oRSD < 20 for all 
analytes 

o/oD or %Drift for all 
analytes 5: 15 of expected 
values, 

RT ± 3 standard deviations 
of initial RT calibration per 
applicable SW-846 
Method 

Meet Table C3-6 accuracy 
and precision QAOs 

Meet Table C3-6 accuracy 
QAOs 

Average o/oR from 
minimum of 30 samples 
from a given matrix ±3 
standard deviations 

Specified in the Solid PDP 
Plan 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

January 31, 2012 

Corrective Action a 

Repeat until acceptable 

Nonconformance if RPDs 
> values and %Rs outside 
range specified in Table 
C3-6 

Nonconformance if %R < 
80 .or> 120 

Nonconformance if o/oR < 
(average %R - 3 standard 
deviations) or> (average 
%R + 3 standard 
deviations) 

Specified in the Solid PDP 
Plan 

a Corrective action per Section C3-13 when finaf reported OC samples do not meet the acceptance criteria. 
Nonconfonnances do not apply to matrix related exceedances. 

May be satisfied by using matrix spike duplicate; acceptance criteria applies only to concentrations greater than 
the PRQLs listed in Table C3-6. 

MDL Method Detection Limit 

QAO Quality Assurance Objective 

PDP Petionnance Demonstration Program 

%R = Percent Recovety 

RPD = Relative Percent Difference 
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Table C3-8 
Metals Target Analyte List and Quality Assurance Objectives 

Precision 
CAS (%RSD or Accuracy PRDL d PRQLC 

Analyte Number RPD)" (%R)b (tJg/L) (mg/kg) 

Antimony 7440-36-0 ::;30 80-120 100 100 

Arsenic 7440-38-2 ::;30 80-120 100 100 

Barium 7440-39-3 ::;30 80-120 2000 2000 

Beryllium 7 440-41-7 ::;30 80-120 100 100 

Cadmium 7440-43-9 ::;30 80-120 20 20 

Chromium 7440-47-3 ::;30 80-120 100 100 

Lead 7439-92-1 ::;30 80-120 100 100 

Mercury 7439-97-6 s30 80-120 4.0 4.0 

Nickel 7440-02-0 s30 80-120 100 100 

Selenium 7782-49-2 s30 80-120 20 20 

Silver 7440-22-4 s30 80-120 100 100 

Thallium 7440-28-0 s30 80-120 100 100 

Vanadium 7440-62-2 s30 80-120 100 100 

Zinc 7440-66-6 s30 80-120 100 100 

Completeness 
(%) 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

s 30 percent control limits apply when sample and duplicate concentrations are~ 10 x IDL for ICP-AES and 
AA techniques, and<: 100 x IDL for Inductively Coupled Plasma-Mass Spectrometry (ICP-MS) techniques. If 
less than these limits, the absolute difference between the two values shall be less than or equal to the PRQL. 

b Applies to laboratory control samples and laboratory matrix spikes. If a solid laboratory control sample material 
which has established statistical control limits is used, then the established control limits for that material 
should be used for accuracy requirements. 

TCLP PRQL values are reported in units of mg/1 and limits are reduced by a factor of 20. 

d PRDL set such that it is a factor of 10 below the PRQL for 100 percent solid samples, assuming a 1 OOx 
dilution duting digestion. 

CAS Chemica! Abstract Service 

%RSD 

RPD 

S~DR 

PRDL 

PRQL = 

Percent relative standard deviation 

Relative percent difference 

Percent recovery 

Program required detection limit (i.e., maximum permissible value for IDL) (micrograms per liter) 

Program required quantitation limit (milligrams per kilogram) 
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Summary of Laboratory Quality Control Samples and Frequencies for Metals Analysis 

QC Sample 

Method performance 
samples 

Laboratory blanks 

Matrix spikes 

Matrix spike duplicates 

ICP-MS Tune (ICP-MS 
Only) 

Initial Calibration 1 blank, 
1 standard (ICP, ICP-MS) 

3 standard, 1 blank 
(GFAA, FLAA) 

5 standard, 1 blank 
(CVAA, HAA) 

Continuing Calibration 

Internal Standard Area 
Verification (ICP-MS) 

Serial Dilution (ICP, ICP-
MS) 

Interference Correction 
Verification (ICP, ICP-MS) 

Minimum Frequency Acceptance Criteria 

Seven (7) samples initially Meet Table C3-8 QAOs 
and four (4) semiannually 

One (1) per analytical s; 3 x IDL (S: 5 x IDL for 
batch ICP-MS)b 

One (1) per analytical Meet Table C3-8 accuracy 
batch QAOs 

One (1) per analytical Meet Table C3-8 accuracy 
batch and precision QAOs 

Daily 4 Replicate o/oRSD s; 5; 
mass calibration within 0.9 
amu; resolution < 1.0 amu 
full width at 1 0% peak 
height 

Daily 90-110 o/oR (80-120% for 
CVAA, GFAA, HAA, 
FLAA) for initial calibration 
verification solution. 

Regression coefficient <:: 
0.995 for FLAA, CVAA, 
GFAA,MAA 

Every 10 samples and 90-110% for continuing 
beginning and end of run calibration verification 

solution. 

(80-120% for CVAA, 

I GF.AA, HAA, FLAA) 

I E'ec; Sample Meet SW-846 Method 
6020 criteria 

One (1) per analytical 5 x dilution must be s:10% 
batch D of initial value for 

sample > 50x!DL 

I Beginning and end of run 80- 120% recovery for 
or every 12 hours (8 for analytes 
ICP) whichever is more Note: Acceptance Criteria 
frequent and Corrective Action 

apply only if interferents 
found in samples at levels 
greater than ICS A 
Solution 
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Corrective Action a 

Repeat until acceptable 

Redigest aJ:~d reanalyze 
any samples with analyte 
concentrations which are 
s:1 0 x blank value and <:: 
0.5 X PRQL 

Nonconformance if o/oR 
outside the range 
specified in Table C3-8 

Nonconformance if RPDs 
> values and %Rs outside 
range specified in Table 
C3-8 

Nonconformance if o/oRSD 
> 5; mass calibration> 0.9 
amu; resolution> 1.0 amu 

Correct problem and 
recalibrate; repeat initial 
calibration 

Correct problem and 
recalibrate; rerun last 10 
samples 

Nonconformance if not 
reanalyzed at 5 x dilution 
until criteria are met 

1 

Flag Data if >10% and> 
50xiDL 

Correct problem and I 
reca!ibrate, 
nonconformance if not 
corrected 

03381 
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QC Sample 

Laboratory Control 
Samples 

Blind audit samples 

Minimum Frequency 

One ( 1) per analytical 
batch 

Samples and frequency 
controlled by the Solid 
PDP Plan 

Acceptance Criteria Corrective Action a 

Table C3-8 accuracy Redigest and reanalyze 
QAOs for affected analytes; non 

conformance if not 
reanalyzed 

Specified in the Solid PDP Specified in the Solid PDP 
Plan Plan 

Corrective action per Section C3-13 when final reported QC samples do not meet the acceptance criteria. 
Nonconformances do not apply to matrix related exceedances. 

Applies only to concentrations greater than the PRQLs listed in Table C3-8. 

IDL Instrument Detection Limit 

PDP 

PRQL 

%R 

Performance Demonstration Program 

Program Required Quantitation Limit 

Percent Recovery 

RPD = Relative Percent Difference 
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Minimum Training and Qualifications Requirements a 

Personnel Requirements a 

Radiography Operators c Site-specific training based on waste matrix 
codes and waste material parameters; 
requalification every 2 years 

FTIRS Technical Supervisors b Site-specific and on-the-job training based 
FTIRS Operators c on the site-specific FTIRS system; 

requalification every 2 years 

Gas Chromatography Technical Supervisors b B.S. or equivalent experience and 6 months 
Gas Chromatography Operators c previous applicable experience 

Gas Chromatography/Mass Spectrometry Operators c B.S. or equivalent experience and 1 year 
Mass Spectrometry Operators c independent spectral interpretation or 

demonstrated expertise 

Gas Chromatography/Mass Spectrometry Technical Supervisors b B.S. or equivalent experience and 1 year 
Mass Spectrometry Technical Supervisors b applicable experience 
Atomic Absorption Spectroscopy Technical Supervisors b 

Atomic Absorption Spectroscopy Operators c 

Atomic Mass Spectrometry Operators c 

Atomic Emission Spectroscopy Operators c 

Atomic Mass Spectrometry Technical Supervisors b B.S. and specialized training in Atomic 
Mass Spectrometry and 2 years applicable 
experience 

Atomic Emission Spectroscopy Technical Supervisors b B.S. and specialized training in Atomic 
Emission Spectroscopy and 2 years 
applicable experience. 

a Based on requirements contained in USEPA Contract Laboratory Program Statement of Work for Organics 
Analysis (Document Number OLM 01.0) and Statement of Work forlnorganics Analysis (Document Number 
ILM 03.0). 

Technical Supervisors are those persons responsible for the overall technical operation and development of a 
specific laboratory technique QAPjPs shall include the site-specific title for this position. 

Operators are those persons responsible for the actual operation of analytical equipment. QAPjPs shall 
include the site-specific title for this position. 
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Table C3-11 
Testing Batch Data Report Contents 

Visual 
Required Information Radiography Examination Comment 

Batch Data Report X X 
Date 

Batch number X X 

Waste container X X 
number 

Waste stream name 0 0 
and/or number 

Waste Matrix Code X X Summary Category Group included in waste matrix 
code 

Implementing X X If procedure cited contains more than one method, the 
procedure (specific method used must also be cited. Can use revision 
version used) number, date, or other means to track specific version 

used. 

Container type 0 0 Drums, Standard Waste Box, Ten Drum Overpack, 
etc. 

Video media reference X X Reference to Video media applicable to each 
container. For visual examination of newly generated 
waste, video media not required if two trained 
operators review the contents of the waste container 
to ensure co1Tect reporting. 

Imaging check 0 

Camera check 0 

Audio check 0 0 

QC documentation X X 

Verification that the X X Summary Category Group included in waste matrix 
physical form matches code 
the waste stream 

I description and Waste 
Matrix Code. 

Comments X X 

Reference to or copy of X X Copies of associated NCRs must be available. 
associated NCRs, if 
any 

Velify absence of X 
I 

X 
prohibited items 

Operator signature and X X Signatures of both operators required for Visual 
date of test Verification of Acceptable Knowledge 

Data review checklists X X All data review checklists will be identified 

LEGEND: 

X - Required in batch data report. 

0- Information must be documented and traceable; inclusion in batch data report is optional. 
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Required Information 

Batch Data Report Date 

Batch number 

Waste stream name and/or 
number 

Waste Matrix Code 

Procedure (specific version used) 

Container number 

Container type 

Sample matrix and type 

Analyses requested and 
laboratory 

Point of origin for sampling 

Sample number 

Sample size 

Sample location 

Sample preservation 

Person collecting sample 

I Person attaching custody seal 

Chain of custody record 

Sampling equipment numbers 

Table C3-12 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

January 31, 2012 

Sampling Batch Data Report Contents 

Solid 
Headspace Gas Sampling Comment 

X X 

X X 

0 0 

X Summary Category Group included in 
Waste Matrix Code 

X X If procedure cited contains more than one 
method, the method used must also be 
cited. Can use revision number, date, or 
other means to track specific version 
used. 

X X 

0 0 Drums, Standard Waste Box, Ten Drum 
Overpack, etc. 

X X 

X X 

X X Location where sample was taken (e.g., 
building number, room) 

X X 

X X 

X X Location within container where sample is 
taken. (For HSG, specify what layer of 
confinement was sampled. For solids, 
physical location within container.) 

X X 
I 

X I X I 

0 0 May or may not be the same as the 
person collecting the sample 

X X Original or copy is allowed 

X X For disposable equipment, a reference to 
the lot 
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Required Information 

Drum age 

Cross-reference of sampling 
equipment numbers with 
associated cleaning batch 
numbers 

Drum age 

Equilibration time 

Verification of rigid liner venting 

Verification that sample volume 
taken is small in comparison to 
the available volume 

Scale Calibration 

Depth of waste 

Calculation of core recovery 

Co-focated core desc1iption 

Time between coring and 
subsamp!ing 

OVA calibration and reading 

Solid 
Headspace Gas Sampling Comment 

X Must include all supporting determinative 
information, including but not limited to 
packaging date, equilibrium start time. 
storage temperature, and sampling 
date/time. If Scenario 3 is used, the 
packaging configuration, filter diffusivity, 
liner presence/absence, and rigid liner 
vent hole diame~r used in determining 
the DAC must be documented. If Scenario 
1 and 2 are used together, the filter 
diffusivity and rigid liner vent hole 
diameter used in determining the DAC 
must be documented. If default values are 
used for retrievably stored waste, these 
values must clearly be identified as such. 

0 X As applicable to the equipment used for 
the sampling. For disposable equipment, 
a reference to the lot and procurement 
records to suppo1i cleanliness is sufficient 

X 

X 

X Only applicable to containers with rigid 
liners 

X Must include headspace gas volume 
when it can be estimated 

0 

X For newly generated waste, if a sampling 
method other than coring is used, this is 
replaced by documentation that a 
representative sample has been taken. 

X For newly generated waste, if a sampling 

I method other than coring is used, this is 
replaced by documentation that a 
representative sample has been taken. 

X For newly generated waste, if a sampling 
method other than coring is used, this is 
replaced by documentation that a QC 
sample has been taken. 

I X Only applicable to coring. 
I 

0 Only applicable to manifold systems. Must 
be. done in accordance with 
manufacturer's specifications 
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Required Information Headspace Gas 

Field Records X 

Reference to or copy of X 
associated"NCRs, if any 

Operator Signature and date and X 
time of sampling 

Data review checklists X 

LEGEND: 

X - Required in batch data report. 

Solid 
Sampling 

X 

X 

X 

X 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

January 31, 2012 

Comment 

Must contain the following as applicable to 
the sampling method used: Collection 
problems, Sequence of sampling 
collection, Inspection of the solids 
sampling area, Inspection of the solids 
sampling equipment, Coring tool test, 
random location of sub-sample, canister 
pressure, and ambient temperature and 
pressure. 

Copies of associated NCRs must be 
available. 

All data review checklists will be identified 

0- Information must be documented and traceable; inclusion in batch data report is optional. 
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Required Information 

Batch Data Report Date 

Batch number 

Sample numbers 

QC designation for sample 

Implementing procedure 
(specific version used) 

QC sample results 

Sample data forms 

Chain of custody 

Gas canister tags 

Sample prese1-vation 

Holding time 

Cross-reference of field 
numbers to laboratory sample 
numbers 

Date and time analyzed 

Verification of spectra used for 
results 

TIC evaluation 

Reporting flags, if any 

Case narrative 

I Reference to or copy of 
associated NCRs. if any 

Operator signature and analysis 
date 

Data review checklists 

LEGEND 

X - Required in batch data report. 

I 

Table C3-13 
Analytical Batch Data Report Contents 

Heads pace Solid 
Gas Sampling Comment 

X X 

X X 

X X 

X X 

X X If procedure cited contains more than one method, 
the method used must also be cited. Can use 
revision number, date, or other means to track 
specific version used. 

X X 

X X Form should contain reduced data for target 
analytes and TICs 

X X Original or copy 

X Original or copy 

X X 

X 

X X 

X X 

0 0 Analyst must qualitatively evaluate the validity of 
the results based on the spectra, can be 
implemented as a check box for each sample 

X X 

X X Table C3-14 lists applicable flags 

X X 

X X Copies of associated NCRs must be available. 

X X I 

X X AI! data review checklists v.~!l be identified 

0- Information must be documented and traceable; inclusion in batch data report is optional. 
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Data Flag 

B 

B 

E 

J 

J 

u 
D 

z 
H 

3 

Table C3-14 
Data' Reporting Flags 

Indicator 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

January 31, 2012 

Analyte detected in blank (Organics/ Headspace gases) 

Analyte blank concentration greater than or equal to 20 percent of sample 
concentration prior to dilution corrections (Metals) 

Analyte exceeds calibration curve (Organics/ Headspace gases) 

Analyte less than PRQL but greater than or equal to MDL (Organics/ 
Headspace gases) 

Analyte greater than or equal to IDL but less than 5 times the IDL before 
dilution correction (Metals) 

Analyte was not detected and value is reported as the MDL (IDL for Metals) 

Analyte was quantitated from a secondary dilution, or reduced sample 
aliquot (Organics/ Headspace gases) 

One or more QC samples do not meet acceptance criteria 

Holding time exceeded 
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FIGURES 
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Overall Headspace-Gas Sampling Scheme Illustrating Manifold Sampling 
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TRU MIXED WASTE CHARACTERIZATION USING 
ACCEPTABLE KNOWLEDGE 

C4-1 Introduction 

The Resource Conservation and Recovery Act (RCRA) regulations codified in 40 CFR Parts 
260 through 265, 268, and 270, and the New Mexico Hazardous Waste Management 
RegulatioAS in 20.4.1 NMAC Subparts 100 through 600, Subpart 800, and Subpart 900, 
authorize the use of acceptable knowledge (AK) in appropriate circumstances by waste 
generators, or treatment, storage, or disposal facilities to characterize hazardous waste. 
Acceptable knowledge is described in Waste Analysis: EPA Guidance Manual for Facilities That 
Generate, Treat, Store and Dispose of Hazardous Waste (EPA, 1994 ). Acceptable knowledge, 
as an alternative to sampling and analysis, can be used to meet all or part of the waste 
characterization requirements under the RCRA (EPA, 1994). 

EPA's 1994 Waste Analysis Guidance Manual broadly defines the term "acceptable knowledge" 
to include process knowledge, whereby detailed information on the wastes is obtained from 
existing published or documented waste analysis data or studies conducted on hazardous 
waste generated by processes similar to that which generated the waste; facility records of 
analysis performed before the effective date of RCRA; and waste analysis data obtained from 
generators of similar wastes that send their wastes off-site for treatment, storage, or disposal 
(EPA, 1994). If a generator/storage site determines that AK alone is insufficient to accurately 
characterize a waste, the site may use radiography and/or visual examination, headspace gas 
sampling and analysis, and homogeneous waste sampling and analysis (specified in Permit 
Attachment C1) to complete the waste characterization process and satisfy the requirements of 
the Waste Analysis Plan (WAP) specified in Permit Attachment C. Acceptable knowledge is 
used in TRU mixed waste characterization activities in five ways: 

• To delineate TRU mixed waste streams 

• To assess whether TRU mixed wastes comply with the applicable requirements of the 
Treatment, Storage, and Disposal Facility Waste Acceptance Criteria (TSDF-WAC) 

• To assess whether TRU mixed wastes exhibit a hazardous characteristic (20.4.1.200 
NMAC, incorporating 40 CFR §261 Subpart C) 

• To assess whether TRU mixed wastes are listed (20.4.1.200 NMAC, incorporating 
40 CFR §261 Subpart D) 

• To estimate waste material parameter weights 

Sampling and analysis may be performed to augment the characterization of wastes based on 
acceptable knowledge when an AK Sufficiency Determination has not been requested by the 
generator/storage site or, if requ~sted, has not been granted by the U.S. Department of Energy 
(DOE) (see Section C4-3d). Sampling and analysis consists of radiography, visual examination, 
headspace gas, and homogeneous waste sampling and analysis. TRU mixed waste streams 
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1 'shall undergo applicable provisions of the acceptable knowledge process prior to management,· 
2 storage, or disposal by the Permittees at WII?P. 

3 C4-2 Acceptable Knowledge Documentation 

4 The Permittees shall obtain from each DOE TRU mixed waste generator/storage site (site) a 
5 · logical sequence of acceptable knowledge information that progresses from general facility 
6 information (TRU Mixed Waste Management Program Information) to more detailed waste-
7 specific information (TRU Mixed Waste Stream Information). Traceability of acceptable 
8 knowledge information for a selected container in the audited Waste Summary Category 
g Group(s) will be examined during DOE's audit of a site (Section C4-3g). The consistent 

1 o presentation of acceptable knowledge documentation among sites in auditable records 1 will 
11 allow DOE to verify the completeness and adequacy of acceptable knowledge for TRU mixed 
12 waste characterization during the audit process. The Permittees shall require sites to implement 
13 the acceptable knowledge process as specified in this Permit to characterize TRU mixed wastes 
14 and obtain sufficient waste characterization data to demonstrate compliance with the Permit. 
15 The New Mexico Environment Department (NMED) may independently validate the 
16 implementation of and compliance with applicable provisions of the WAP at each 
17 generator/storage site by participation in the Audit and Surveillance Program (Permit 
18 Attachment C6). DOE shall provide NMED with current audit schedules and notify NMED in 
19 writing no later than thirty (30) calendar days prior to each audit. NMED may choose to 
20 accompany DOE on any audit of the WAP implementation. 

21 The following sections include the information the Permittees will require for each site to 
22 characterize TRU mixed waste using acceptable knowledge. Because waste generating 
23 processes are site-specific, sites shall, as necessary, augment the required acceptable 
24 knowledge records with additional supporting information (see Section C4-2c, Additional 
25 Acceptable Knowledge Information). If the required information is not available for a particular 
26 waste stream, the waste stream will not be eligible for an AK Sufficiency Determination as 
21 specified in Section C4-3d. 

28 C4-2a Required TRU Mixed Waste Management Program Information 

29 TRU mixed waste management program information shall clearly define waste categorization 
30 schemes and terminology, provide a breakdown of the types and quantities of TRU mixed waste 
31 that are generated and stored at the site, and describe how waste is tracked and managed at 
32 the site, including historical and current operations. Information related to TRU mixed waste 
33 certification procedures and the types of documentation (e.g., waste profile forms) used to 
34 summarize acceptable knowledge shall also be provided. The following information shall be 
35 included as part of the acceptable knowledge written record: 

36 • Map of the site with the areas and facilities involved in TRU mixed waste generation, 
37 treatment, and storage identified 

1 "Auditable records" mean those records which allow the Permittees to conduct a systematic assessment, analysis, and evaluation 
of the Permittees compliance with the WAP and this Permit. 
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• Facility mission description as related to TRU mixed waste generation and 
2 management (e.g., nuclear weapons research may involve metallurgy, radiochemistry, 
3 and nuclear physics operations that result in specific waste streams) 

4 • Description of the operations that generate TRU mixed waste at the site (e.g., 
5 plutonium recovery, weapons design, or weapons fabrication) 

6 • Waste identification or categorization schemes used at the facility (e.g., item 
7 description codes, content codes) 

8 • Types and quantities of TRU mixed waste generated, including historical generation 
9 through future projections 

10 • Correlation of waste streams generated from the same building and process, as 
11 appropriate (e.g., sludge, combustibles, metals, and glass) 

12 • Waste certification procedures for retrievably stored and newly generated wastes to be 
13 sent to the WIPP facility 

14 C4-2b Required TRU Mixed Waste Stream Information 

15 Sites may use acceptable knowledge to delineate site-specific waste streams. For each TRU 
16 mixed waste stream, the Permittees shall require sites to compile all process information and 
17 data that support the acceptable knowledge used to characterize that waste stream. The type 
18 and quantity of supporting documentation will vary by waste stream, depending on the process 
19 generating the waste and site-specific requirements imposed by the Permittees. At a minimum, 
20 the waste process information shall include the following written information: 

21 • Area(s) and/or building(s) from which the waste stream was or is generated 

22 • Waste stream volume and time period of generation (e.g., 100 standard waste boxes 
23 of retrievable stored waste generated from June 1977 through December 1977) 

24 • Waste generating process described for each building (e.g., batch waste stream 
25 generated during decommissioning operations of glove boxes), including processes 
26 associated with U 134 waste generation, if applicable. · 

27 • Documentation regarding how the site has historically managed the waste, including 
28 the historical regulatory status of the waste (i.e., TRU mixed versus TRU non-mixed 
29 waste) 

30 • Process flow diagrams (e.g., a diagram illustrating glove boxes from a specific building 
31 to a size reduction facility to a container storage area). In the case of 
32 research/development, analytical laboratory waste, or other similar processes where 
33 process flow diagrams cannot be created, a description of the waste generating 
34 processes, rather than a formal process flow diagram, may be included if this 
35 modification is justified and the justification is placed in the auditable record 
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1 • Material inputs or other information that identifies the chemical content of the waste 
2 stream and the physical waste form (e.g., glove box materials and chemicals handled 
3 during glove box operations; events or processes that may have modified the chemical 
4 or physical properties of the waste stream after generation; data obtained through 
5 visual examination of newly generated waste that later undergoes radiography; 
6 information demonstrating neutralization of U134 [hydrofluoric acid] and waste 
7 compatibility) 

8 The acceptable knowledge written record shall include a summary that identifies all sources of 
9 waste characterization information used to delineate the waste stream. The basis and rationale 

1 o for delineating each waste stream, based on the parameters of interest, shall be clearly 
11 summarized and traceable to referenced documents. Assumptions made in delineating each 
12 waste stream also shall be identified and justified. If discrepancies exist between required 
13 information, then sites may consider applying all h.azardous waste numbers indicated by the 
14 information to the subject waste stream, but must assess and evaluate the information to 
15 determine the appropriate hazardous waste numbers consistent with RCRA requirements. The 
16 Permittees shall obtain from each site, at a minimum, procedures that comply with the following 
17 acceptable knowledge requirements: 

18 • Procedures for identifying and assigning the physical waste form of the waste 

19 • Procedures for delineating waste streams and assigning Waste Matrix Codes 

20 • Procedures for resolving inconsistencies in acceptable knowledge documentation 

21 • Procedures for headspace gas sampling and analysis, visual examination and/or 
22 radiography, and homogeneous waste sampling and analysis, if applicable 

23 • For newly generated waste, procedures describing process controls used to ensure 
24 prohibited items (specified in the WAP, Permit Attachment C) are documented and 
25 managed 

26 • Procedures to ensure radiography and visual examination include a list of prohibited 
27 items that the operator shall verify are not present in each container (e.g., liquid 
28 exceeding TSDF-WAC limits, corrosives, ignitables, reactives, and incompatible 
29 wastes) 

30 • Procedures to document how changes to Waste Matrix Codes, waste stream 
31 assignment, and associated Environmental Protection Agency (EPA) hazardous waste 
32 numbers based on material composition are documented for any waste 

33 • Procedures that ensure the assignment of EPA hazardous waste numbers is 
34 appropriate, consistent with RCRA requirements, and considers site historical waste 
35 management 

36 • Procedures for estimating waste material paramet~.weights 
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2 The generator/storage sites shall obtain additional acceptable knowledge information. Sites 
3 shall collectinformation as appropriate to augment required information and provide any other 
4 information obtained to further delineate waste streams. Adequacy of this information shall be 
5 assessed by DOE during audits (Section C4-3g). Sites will use this information to compile the 
6 acceptable knowledge written record. 

7 All additional specific, relevant acceptable knowledge documentation assembled and used in 
8 the acceptable knowledge process, whether it supports or contradicts any required acceptable 
9 knowledge documentation, shall be identified and an explanation provided for its use (e.g., 

10 identification of a toxicity characteristic). Additional documentation may be used to further 
11 document the rationale for the hazardous characterization results. The collection and use of 
12 additional information shall be assessed by DOE during site audits to ensure that hazardous 
13 waste characterization is supported, as necessary, by such information. Similar to required 
14 information, if discrepancies exist between additional information and the required information, 
15 then sites may consider applying all hazardous waste numbers indicated by the additional 
16 information to the subject waste stream, but must assess and evaluate the information to 
17 determine the appropriate hazardous waste numbers consistent with RCRA requirements. All 
18 information considered must be documented and placed in the auditable record, including 
19 applicable discrepancy resolution documentation. 

20 Additional acceptable knowledge documentation includes, but is not limited to, the following 
21 information: 

22 • Process design documents (e.g., Title II Design) 

23 • Standard operating procedures that may include a list of raw materials or reagents, a 
24 description of the process or experiment generating the waste, and a description of 
25 wastes generated and how the wastes are managed at the point of generation 

26 • Preliminary and final safety analysis reports and technical safety requirements 

27 • Waste packaging records 

28 • Test plans or research project reports that describe reagents and other raw materials 
29 used in experiments 

30 • Site databases (e.g., chemical inventory database for Superfund Amendments and 
31 Reauthorization Act Title Ill requirements) 

32 • Information from site personnel (e.g., documented interviews) 

33 • Standard industry documents (e.g., vendor information) 

34 • Analytical data relevant to the waste stream, including results from fingerprint 
35 analyses, spot checks, routine verification sampling, or other processes that collect 
36 information pertinent to the waste stream. This may also include new information 
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1 

2 

which augments required information (e.g., visual examination not performed in 
compliance with the WAP, radiography screening for prohibited items) 

3 • Material Safety Data Sheets, product labels, or other product package information 

4 • Sampling and analysis data from comparable or surrogate waste streams (e.g., 
5 equivalent nonradioactive materials) 

6 • Laboratory notebooks that detail the research processes and raw materials used in an 
7 experiment 

8 For waste containers that belong to LANL sealed sources waste streams, these containers do 
9 not require headspace gas sampling and analysis if the following information is part of the AK 

10 documentation: 

11 • Documentation that the waste container contents meet the definition of sealed sources 
12 per 10 CFR §30.4 and 10 CFR §835.2 (effective January 1, 2004). 

13 • Documentation of the certification of the sealed sources as U.S. Department of 
14 Transportation Special Form Class 7 (Radioactive) Material per 49 CFR §173.403 
15 (effective October 1, 2003). 

16 • Documentation of contamination survey results that validate the integrity of each 
17 sealed source per 10 CFR §34.27 (effective January 1, 2004). 

18 • AK documentation does not indicate the use of VOCs or VOC-bearihg materials as 
19 constituents of the sealed sources. 

20 • The outer casing of each sealed source must be of a non-VOC bearing material, which 
21 must be verified at the time of packaging. 

22 • AK Documentation shall also include but shall not be limited to, as available and as 
23 necessary to determine the hazardous constituents associated with sealed sources, 
24 the following: source manufacturer's sales catalogues, original purchase records, 
25 source manufacturer's fabrication documents, source manufacturer's drawings, source 
26 manufacturer's fuel capture assembly reports, source manufacturerl~operational 
27 procedures for cleanliness requirements, source manufacturer's shipping documents, 
28 source manufacturer's welding records, transuranic batch material records, and 
29 information from national databases (e.g., NMMSS). All of this information may not and 
30 need not be available for each source, but sufficient information must be included in 
31 the auditable record to derive an adequate understanding of source construction and 
32 history to ensure that no VOCs are present in association with the sealed source itself 
33 that would render the source hazardous. If AK data indicate that assignment of a 
34 hazardous waste number related to organic materials is required in association with a 
35 source, this specific source will be assigned to a separate waste stream and that 
36 waste stream will be subject to representative headspace gas sampling unless a 
37 separate AK Sufficiency Determination is approved by DOE for the waste stream. 
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C4-3 Acceptable Knowledge Training, Procedures and Other Requirements 

2 The Permittees shall require consistency among sites in using acceptable knowledge 
3 information to characterize TR U mixed waste by the use of the following: 1) compiling the 
4 required and additional acceptable knowledge documentation in an auditable record, 2) auditing 
5 acceptable knowledge records, and 3) WSPF approval and waste confirmation. This section 
6 specifies qualification and training requirements, describes each phase of the process, specifies 
7 the procedures that the Permittees shall require all sites to develop to implerpent the 
8 requirements for using acceptable knowledge, and specifies data quality requirements for 
9 acceptable knowledge. 

10 C4-3a Qualifications and Training Requirements 

11 Site personnel responsible for compiling acceptable knowledge, assessing acceptable 
12 knowledge, and resolving discrepancies associated with acceptable knowledge shall be 
13 qualified and trained in the following areas at a minimum: 

14 • WIPP WAP in Permit Attachment C and the TSDF-WAC specified in this permit 

15 • State and Federal RCRA regulations associated with solid and hazardous waste 
16 characterization 

17 • Discrepancy resolution and reporting processes 

18 • Site-specific procedures associated with waste characterization using acceptable 
19 knowledge 

20 C4-3b Acceptable Knowledge Assembly and Compilation 

21 The Permittees shall obtain from sites acceptable knowledge procedures which require 
22 consistent application of the acceptable knowledge process and requirements. Site-specific 
23 acceptable knowledge procedures shall address the following: 

24 • Sites shall prepare and implement a written procedure outlining the specific 
25 methodology used to assemble acceptable knowledge records, including the origin of 
26 the documentation, how it will be used, and any limitations associated with the 
27 information (e.g., identify the purpose and scope of a study that included limited 
2a sampling and analysis data). 

29 • Sites shall develop and implement a written procedure to compile the required 
30 acceptable knowledge record. 

31 • Sites shall develop and implement a written procedure that ensures unacceptable 
32 wastes (e.g., reactive, ignitable, corrosive) are identified and segregated from TRU 
33 mixed waste populations sent to WIPP. 

34 • Sites shall prepare and implement a written procedure to evaluate acceptable 
35 knowledge and resolve discrepancies. For example, if different sources of information 
36 indicate different hazardous wastes are present, then sites shall include all sources of 
37 information in its records and may choose to either conservatively assign hazardous 
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waste numbers or assign only those numbers deemed appropriate and consistent with 
RCRA requirements. All information used to justify assignment of hazardous waste 
numbers must be placed in the auditable record. Further, the assignment of hazardous 
waste numbers shall be tracked in the auditable record to all required documentation. 

5 • Sites shall prepare and implement a written procedure to identify hazardous wastes 
6 and assign the appropriate hazardous waste numbers to each waste stream. The 
7 following are minimum baseline requirements/standards that site-specific procedures 
8 shall include to ensure comparable and consistent characterization of hazardous 
9 waste: 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 
27 

28 

29 

30 

31 

32 

33 

34 

- Compile all of the required information in an auditable record. 

- Review the compiled information and delineate waste streams. Delineation of 
waste streams must comply with the definition in Permit Attachment C, Section C
Oa, and justify combining waste historically managed separately as TRU mixed and 
TRU non-mixed waste streams into a single waste stream. 

Review the compiled information to determine if the waste stream is compliant with 
the TSDF-WAC. 

Review the required information to determine if the waste is listed under 20.4.1.200 
NMAC (incorporating 40 CFR §261), Subpart D. Assign all listed hazardous waste 
numbers unless the sites choose to justify an alternative assignment and 
document the justification in the auditable record. 

Review the required information to determine if the waste exhibits a hazardous 
characteristic or may contain hazardous constituents included in the toxicity 
characteristics specified in 20.4.1.200 NMAC (incorporating 40 CFR §261), 
Subpart C. If a toxicity characteristic contaminant is identified and is not included 
as a listed waste, sites may evaluate available data and assign the toxicity 
characteristic hazardous waste number consistent with RCRA requirements. All 
data examined to reach the hazardous waste number determination must be 
placed in the auditable record and must present a clear justification for the 
hazardous waste number analyses. 

Review the compiled information to provide an estimate of material parameter 
weights for each container to be stored or disposed of at WIPP. 

For newly generated wastes, procedures shall be developed and implemented to 
characterize hazardous waste using acceptable knowledge prior to packaging the 
waste. 

35 • Sites shall ensure that results of audits of the TRU mixed waste characterization 
36 programs at the site are available in the records. 

37 • Sites shall identify all process controls (implemented to ensure that the waste contains 
38 no prohibited items and to control hazardous waste content and/or physi~form) that 
39 may have been applied to retrievably stored waste and/or may presently be applied to 
40 newly generated waste. Process controls are applied at the time of waste 
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generation/packaging to control waste content, whereas any activities performed after 
waste generation/packaging to identify prohibited items, hazardous waste content, or 
physical form are waste characterization activities, not process controls. The AK 
record must contain specific process controls and supporting documentation 
identifying when these process controls are used to control waste content. See Permit 
Attachment C, Section C-2 for programmatic requirements related to process controls. 

Criteria for Assembling an Acceptable Knowledge Record and Delineating the Waste 
Stream 

9 Figure C4-1 provides an overview of the process for assembling acceptable knowledge 
10 documentation into an auditable record. The first step is to assemble all of the required 
11 acceptable knowledge information and any additional information regarding the materials and 
12 processes that generate a specific waste stream. The Permittees shall require the sites to 
13 implement procedures which comply with the following criteria to establish acceptable 
14 knowledge records: 

15 • Acceptable knowledge information shall be compiled in an auditable record, including 
16 a road map for all applicable information. 

17 • The overview of the facility and TRU mixed waste management operations in the 
18 context of the facility's mission shall be correlated to specific waste stream information. 

19 • Correlations between waste streams, with regard to time of generation, waste 
20 generating processes, and site-specific facilities shall be clearly described. For newly 
21 generated wastes, the rate and quantity of waste to be generated shall be defined. 

22 • A reference list shall be provided that identifies documents, databases, Quality 
23 Assurance protocols, and other sources of information that support the acceptable 
24 knowledge information. 

25 Container inventories for TRU mixed waste currently in retrievable storage shall be delineated 
26 into waste streams by correlating the container identification to all of the required acceptable 
27 knowledge information and any additional acceptable knowledge information. 

28 C4-3d AK Sufficiency Determination Request Contents 

29 Generator/storage sites may submit an AK Sufficiency Determination Request (Determination 
30 Request) to meet all or part of the waste characterization requirements. The Determination 
31 Request shall include, at a minimum: 

32 • Identification of the scenario for which the approval is sought (Permit Attachment C, 
33 Section C-Ob). 

34 • A complete AK Summary that addresses the following technical requirements: 

35 Executive Summary; 
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- Waste Stream Identification Summary, including a demonstration that the waste 
stream has been properly delineated and meets the Permit definition of waste 
stream (Permit Attachment C, Introduction); 

- Mandatory Program Information (including, but not limited to, facility location and 
description, mission, defense waste assessment, spent nuclear fuel and high-level 
waste assessment, description of waste generating processes, 
research/development [as necessary], facility support operations [as applicable], 
types and quantities of TRU waste generated, correlation of waste streams to 
buildings/processes, waste identification and categorization, physical form 
identifiers); 

Mandatory Waste Stream Information (including, but not limited to, Area and 
Building of Generation, waste stream volume/period of generation (including, for 
newly generated waste, the rate and quantity of waste to be generated), waste 
generating activities, types of waste generated, material input related to physical 
form and identification of percentage of each waste material parameter in the 
waste stream, chemical content information including hazardous constituents and 
hazardous waste identification, prohibited item content (including documented 
evidence that the waste meets the TSDF-WAC Permit Sections 2.3.3.1 through 
2.3.3.1 0), waste packaging, presence of filter vents, number of layers of 
confinement); 

- Types of additional information gathered; 

- Container specific data (if available and relevant); and 

- A complete reference list including all mandatory and additional information. 

24 • AnAK roadmap (defined as a cross reference between mandatory programmatic and 
25 mandatory waste stream information, with references supporting these requirements). 

26 • A complete reference list including all mandatory and additional documentation. 

27 • Additional relevant information for the required programmatic and waste stream data 
28 addressed in the AK Summary, examples of which are presented in Permit Attachment 
29 C4, Section C4-2c. 

30 • Identification of any mandatory requirements supported only by upper tier documents 
31 (i.e., there is insufficient supporting data). 

32 • Description or other means of demonstrating that the AK process described in the 
33 Permit was followed (for example, AK personnel were appropriately trained; 
34 discrepancies were documented, etc). 

35 • Information showing that the generator/storage site has developed a written procedure 
36 for compiling the AK information and assigning hazardous waste numbers as required 
37 in Permit Attachment C4-3b. 
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1 • Information showing that the generator/storage site has assessed the AK process 
2 (e.g. internal audits, Permit Attachment C4-3b). 

3 The Permittees shall evaluate the Determination Request for completeness and technical 
4 adequacy as specified in Permit Attachment C. 

5 C4-3e Requirements for Re-evaluating Acceptable Knowledge Information 

6 Acceptable knowledge includes information regarding the physical form of the waste, the base 
7 materials composing the waste, and the process that generates the waste. Waste sampling and 
8 analysis (i.e., radiography or visual examination, headspace-gas sampling and analysis, and 
9 homogeneous waste sampling and analysis) may be used to augment acceptable knowledge 

10 information. 

11 The Waste Stream Profile Form (WSPF) and Characterization Information Summary (including 
12 the acceptable knowledge summary) will be reviewed by the Permittees for each waste stream 
13 prior to DOE approval of the WSPF. The Permittees' review will ensure that the submitted AK 
14 information was collected under procedures that ensure implementation of the WAP, provides 
15 data sufficient to meet the DQOs in Section C-4a(1), and allow the Permittees to demonstrate 
16 compliance with the waste analysis requirements of the Permit. A detailed discussion of the 
17 Permittees' waste stream review and DOE's WSPF approval process is provided in Section C-
18 1 d. 

19 The Permittees shall require sites to establish procedures for reevaluating acceptable 
20 knowledge if the results of waste confirmation indicate that the waste to be shipped does not 
21 match the approved waste stream, or if data obtained from radiography or visual examination 
22 for waste streams without an AK Sufficiency Determination exhibit this discrepancy. Site 
23 procedures shall describe how the waste is reassigned, acceptable knowledge reevaluated, and 
24 appropriate hazardous waste numbers assigned. If the reevaluation requires that the Waste 
25 Matrix Code be changed for the waste stream or the waste does not match the approved waste 
26 stream, the following minimum steps shall be taken to reevaluate acceptable knowledge: 

27 • Review existing information based on the container identification number and 
28 document all differences in hazardous waste number assignments 

29 • If differences exist in the hazardous waste numbers that were assigned, reassess and 
30 document all required acceptable knowledge information (Section C4-3b) associated 
31 with the new designation 

32 • Reassess and document all sampling and analytical data associated with the waste 

33 • Verify and document that the reassigned Waste Matrix Code was generated within the 
34 specified time period, area and buildings, waste generating process, and that the · 
35 process material inputs are consistent with the waste material parameters identified 
36 during radiography or visual examination 

37 • Record all changes to acceptable knowledge records 
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1 • If discrepancies exist in the acceptable knowledge information for the revised Waste 
2 Matrix Code, document the segregation of the affected portion of the waste stream, 
3 · and define the actions necessary to fully characterize the waste 

4 Potential toxicity characteristics for base materials that compose TRU mixed heterogeneous 
5 debris (SSOOO) waste may be determined without destructive sampling and analysis via 
6 acceptable knowledge. Sites will assign a Waste Matrix Code and waste stream to each 
7 container of waste using acceptable knowledge. Sites shall assign the toxicity characteristic 
8 hazardous waste numbers consistent with RCRA requirements. If a toxicity characteristic 
9 hazardous constituent is identified during AK, the potential assignment of a hazardous waste 

10 number must be evaluated and the results placed in the AK record. Procedures shall describe 
11 how additions to hazardous waste numbers based on material composition are documented, as 
12 necessary (Section C4-3b). 

13 The Permittees shall require sites to use acceptable knowledge to identify spent solvents 
14 associated with each TRU mixed waste stream or waste stream lot. Headspace-gas data will be 
15 used to resolve the assignment of EPA F-listed hazardous waste numbers to debris waste 
16 streams when waste streams do not have an AK Sufficiency Determination approved by DOE. 
17 In this case, sites shall assign F-listed hazardous waste numbers (20.4.1.200 NMAC, 
18 incorporating 40 CFR §261.31) by evaluating the average concentrations of each VOC detected 
19 in container headspace gas for each waste stream or waste stream lot using the upper 90 
20 percent confidence limit (UCL90). The UCL90 for the mean concentration shall be compared to 
21 the program required quantitation limit (PRQL) for the constituent. If the UCL 90 for the mean 
22 concentration exceeds the PRQL, sites shall reevaluate their acceptable knowledge information 
23 and determine the potential source of the constituent. Sites shall provide documentation to 
24 support any determination that F-listed organic constituents are associated with packaging 
25 materials, radiolysis, or other uses not consistent with solvent use. If the source of the detected 
26 F-listed solvents can not be identified, the appropriate spent solvent hazardous waste number 
27 will be conservatively applied to the waste stream. In the case of applicable toxicity 
28 characteristic VOCs and non-toxic F003 constituents, generator/storage sites may assess 
29 whether the head space gas concentration would render the waste non-hazardous for those 
30 characteristics and change the initial acceptable knowledge determination accordingly. 

31 EPA hazardous waste numbers associated with S3000 and S4000 waste streams will be 
32 assigned based on the results of the totai/TCLP analysis·of a representative homogeneous 
33 waste sample when waste streams do not have an AK Sufficiency Determination approved by 
34 DOE. As with headspace gas, if the totai/TCLP results indicate that the concentration of a 
35 characteristic waste or non-toxic constituent of an F003 waste is below regulatory levels, the 
36 hazardous waste number assigned initially by acceptable knowledge may be changed. 
37 Otherwise, if an F-listed waste constituent is detected, the appropriate hazardous waste number 
38 shall be applied. 

39 If the site determines that the source of the F-listed constituent is a spent solvent used .in the 
40 process or is determined to be the result of mixing a listed waste with a solid waste during waste 
41 packaging, or applicable toxicity characteristic or non-toxic F003 wastes are present in excess 
42 of regulatory levels, then the site will either: 1) assign the applicable listed hazardous waste 
43 number to the entire waste stream, or 2) segregate the drums containing detectable 
44 concentrations of the solvent into a separate waste stream and assign applicable hazardous 
45 . waste numbers. Each site shall document, justify, and consistently delineate waste streams and 
46 assign hazardous waste numbers as required in this permit and must consider all generator-
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specific waste streams and hazardous waste number assignments. The site must also consider 
site-specific permit requirements and other state-enforced agreements in this analysis. 

To determine the mean concentration of solvent VOCs, all headspace-gas data or 
homogeneous waste data for a waste stream or waste stream lot (i.e., the portion of the waste 
stream that is characterized as a unit) will be used, including data qualified with a 'J' flag (i.e., 
less than the PRQL but greater than the method detection limit [MDL]) or qualified with a 'U' flag 
(i.e., undetected). For data qualified with a 'U' flag, sites shall use one-half the MDL in 
calculating the mean concentration. Because listed wastes are not defined based on 
concentration, sites may not remove hazardous waste numbers assigned using acceptable 
knowledge if hazardous constituents are not detected in the headspace gas or solids/soil 
analysis. 

TRU mixed headspace gases and homogeneous waste matrices may contain one or two 
constituents (e.g., carbon tetrachloride and 1,1,1-trichloroethane) at concentrations that are 
orders of magnitude higher than the other target analytes. In these cases, samples shall be 
diluted to remain within the instrument calibration range for the elevated constituents. Sample 
dilution results in elevated MDLs for the constituents with elevated concentrations. Only the 
concentrations of detected constituents will be used to calculate the mean for the purpose of 
assigning F-listed hazardous waste numbers. Because the presence or absence of F-listed 
solvents can not be assigned based on the artificially high MDLs that are caused by sample 
dilution, data flagged as 'U' and showing an elevated MDL will not be used in calculating the 
mean concentration. 

C4-3f Acceptable Knowledge Data Quality Requirements 

The data quality objectives for sampling and analysis techniques are provided in Permit 
Attachment C3. Analytical results will be used to augment the characterization of wastes based 
on acceptable knowledge. To ensure that the acceptable knowledge process is consistently 
applied, the Permittees shall require sites to comply with the data quality requirements for 
acceptable knowledge documentation in Permit Attachment C3. 

Each site shall address quality control by tracking its performance with regard to the use of 
acceptable knowledge by: 1) assessing the frequency of inconsistencies among information, 
and 2) documenting the results of waste discrepancies identified by the generator/storage site 
during waste characterization or the Permittees during waste confirmation using radiography, 
review of radiography audio/video recordings, visual examination, or review of visual 
examination records. In addition, the acceptable knowledge process and waste stream 
documentation shall be evaluated through internal assessments by generator/storage site 
quality assurance organizations. 

C4-3g Audits of Acceptable Knowledge 

DOE will conduct an initial audit of each site prior to certifying the site for shipment of TRU 
mixed waste to the WIPP facility. This initial audit will establish an approved baseline that will be 
reassessed annually DOE. These audits will verify compliance with the requirements specified 
in the WAP (Permit Attachment C). The audits will be used to verify compliance with the 
compilation, application, and interpretation requirements of acceptable knowledge information 
specified in this Permit at all sites, and to evaluate the completeness and defensibility of site
specific acceptable knowledge documentation related to hazardous waste characterization. 
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1 Permit Attachment C6 gives a description of the overall audit program and a required checklist. 
2 Figure C4-2 includes the primary steps associated with the audit process of acceptable 
3 knowledge.' 

4 Site-specific audit plans will be prepared by DOE and provided to NMED, and will identify the 
5 scope of the audit, requirements to be assessed, participating personnel, activities to be 
6 audited, organizations to be notified, applicable documents, and schedule. Audits will be 
7 performed in accordance with written procedures and site-specific checklists that will be 
8 developed by DOE prior to the audit and provided to NMED. The site-specific audit checklists 
9 will include items associated with the compilation and evaluation of the required acceptable 

10 knowledge information as specified in the checklist required by Permit Attachment C6. 

11 Audit checklists shall include Table C6-3 in Permit Attachment C6, and will include but not be 
12 limited to the following elements for review during the audit: 

13 • Documentation of the process used to compile, evaluate, and record acceptable 
14 knowledge is available and implemented; 

15 • Personnel qualifications and training are documented; 

16 • All of the required acceptable knowledge documentation specified in Section C4-2 has 
17 been compiled in an auditable record; 

18 • All of the req~ired procedures specified in C4-3 have been developed and 
19 implemented, including but not limited to: 

20 

21 

22 

23 

- A procedure exists for assigning hazardous waste numbers to waste streams in 
accordance with Section C4-3; 

- A procedure exists for resolving discrepancies in acceptable knowledge 
documentation in accordance with Section C4-3; and 

24 • Results of other audits of the TRU mixed waste characterization programs at the site 
25 are available in site records. 

26 Members of the audit team will be knowledgeable regarding the required acceptable knowledge 
27 information, RCRA regulations and EPA guidance regarding the use of acceptable knowledge 
28 for waste characterization, RCRA hazardous waste characterization, and the WAP requirements 
29 (Permit Attachment C). Audit team members will be independent of all TRU mixed waste 
30 management operations at the site being audited. 

31 Auditors will evaluate acceptable knowledge documentation for at least one waste stream from 
32 the Summary Category Group(s) being audited, and will audit acceptable knowledge traceability 
33 for at least one container from the audited Summary Category Group(s). For these waste 
34 streams, auditors will review all procedures and associated processes developed by the site for 
35 documenting the process of compiling acceptable knowledge documentation; correlating 
36 information to specific waste inventories; assigning hazardous waste numbers; and identifying, 
37 resolving, and documenting discrepancies in acceptable knowledge records. The adequacy of 
38 acceptabre knowledge procedures and processes will be assessed and any deficiencies in 
39 procedures documented in the audit report. 
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Auditors will review the acceptable knowledge documentation for selected waste streams for 
2 logic, completeness, and defensibility. The criteria that will be used by auditors to evaluate the 
3 logic and defensibility of the acceptable knowledge documentation include completeness and 
4 traceability of the information, consistency of application of information, clarity of presentation, 
5 degree of compliance with this Permit Attachment with regard to acceptable knowledge data, 
6 nonconformance procedures, and oversight procedures. Auditors will evaluate compliance with 
7 written site procedures for developing the acceptable knowledge record. A completeness review 
8 will evaluate the availability of all required TRU mixed waste management program information 
9 and TRU mixed waste stream information (Section C4-2). Records will be reviewed for 

10 correlation to specific waste streams and the basis for characterizing hazardous waste. Auditors 
11 will verify that sites include all required information and assigned appropriate hazardous waste 
12 numbers as indicated by the acceptable knowledge records and consistent with RCRA 
13 requirements. All deficiencies in the acceptable knowledge documentation will be included in the 
14 audit report. 

15 Auditors will verify and document that sites use administrative controls and follow written 
16 procedures to characterize hazardous waste for newly-generated and retrievably stored wastes. 
17 Procedures to document changes in acceptable knowledge documentation and changes to 
18 hazardous waste number assignments to specific waste streams'-also will be evaluated for 
19 compliance with the WAP (Permit Attachment C). 

20 After the audit is complete, DOE will provide the site with preliminary results at a close-out 
21 meeting. DOE will prepare a final audit report that includes all observations and findings 
22 identified during the audit. Sites shall respond to all audit findings and identify corrective actions. 
23 Audit results will be included in the final audit report (Permit Attachment C6). If acceptable 
24 knowledge procedures do not exist, the required information is not available, or corrective 
25 actions (i.e., CARs) are identified associated with acceptable knowledge compilation, and/or 
26 hazardous waste characterization, the Permittees will not manage, store, or dispose TRU mixed 
27 waste for the subject waste summary category. Management, storage, or disposal of the subject 
28 waste summary category at WIPP will not resume until DOE find that all corrective actions have 
29 been implemented and the site complies with all applicable requirements of the WAP. 

30 DOE disseminates information regarding TRU mixed waste characterization requirements and 
31 program status through the WIPP Home Page. The Permittees will use this web page to 
32 disseminate information regarding TRU mixed waste streams, RCRA compliance, and 
33 operational and programmatic issues, methods development, and waste characterization 
34 information, including the application of acceptable knowledge. DOE is provided the required 
35 waste characterization information prior to management, storage, or disposal of that waste at 
36 WIPP and also will conduct audits at least annually. The Permittees will maintain an operating 
37 record for review during regulatory agency audits. NMED may also review any information 
38 relevant to the scope of the audit during site audits. DOE will notify NMED regarding any site's 
39 failure to implement corrective actions associated with hazardous waste characterization as 
40 specified in Parts 1 and 2 and Permit Attachment C3. 

41 
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Prior to management, storage, or disposal of a generator/storage site's TRU mixed waste at 
WIPP, the Permittees shall require that each participating site develops and implements a 
quality assurance project plan (QAPjP) that addresses all the applicable requirements specified 
in Waste Isolation Pilot Plant waste ana~sis plan (WAP) in Permit Attachment C. The U.S. 
Department of Energy (DOE) will approve QAPjPs from all generator/storage sites that intend to 
send TRU mixed waste to the Waste Isolation Pilot Plant. DOE shall ensure that these QAPjPs 
include the qualitative or quantitative criteria for determining whether waste characterization 
program activities are being satisfactorily performed. DOE shall also ensure that QAPjPs 
identify the organization(s) and position(s) responsible for their implementation. Additionally, the 
QAPjPs shall also reference site-specific documentation that details how each of the required 
elements of the characterization program will be performed. 

DOE shall ensure that prior to the implementation of characterization activities at participating 
sites, standard operating procedures (SOPs) were developed for all activities which affect the 
quality of the waste characterization program elements specified in the WAP. For the purposes 
of the quality assurance program, the term SOP refers to any site-specific implementing 
document. Compliance with SOPs will ensure that tasks are performed in a consistent manner 
that results in achieving the quality required for the quality assurance program. The 
organization, format, content, and designation of SOPs shall be described in the QAPjPs. Site
specific SOPs will be reviewed for consistency with the QAPjP according to the Audit and 
Surveillance Program specified in Permit Attachment C6. 

C5-2 Document Review, Approval, and Control 

DOE shall ensure that the preparation, issuance, and change to documents that specify quality 
requirements or prescribe activities affecting quality for the transuranic mixed waste 
characterization program elements specified in the WAP be controlled to assure that correct and 
current documents are used and referenced. The QAPjPs shall include a document control 
format consisting of a unique document identification number, current revision number, date, 
and page number which will be placed on the individual pages of the document. All quality 
documents for the waste characterization program shall be reviewed prior to approval and 
issuance by qualified and independent individuals. The QAPjP review shall consider the 
technical adequacy, completeness, and correctness of the QAPjP, and the inclusion of and 
compliance with the requirements established by the WAP (Permit Attachment C). DOE shall 
ensure that appropriate QAPjP approval is indicated by a signature and date page included in 
the front of each document. 

At a minimum, DOE shall ensure that revisions to documents that implement the requirements 
of the WAP are denoted by including the current revision number on the document title page, 
the revised signature page, and each page that has been revised. Only revised pages need to 
be reissued. Changes to documents, other than those defined as editorial changes or minor 
changes, shall be reviewed and approved by the same functional organizations that performed 
the original review and approval, unless other organizations are specifically designated in 
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accordance with approved procedures. Editorial or minor changes may be made without the 
2 same level of review and approval as the original or otherwise changed document. The 
3 following items are considered editorial or minor changes: 

4 • Correcting grammar or spelling (the meaning has not changed) 

5 • Renumbering sections or attachments 

6 • Updating organizational titles 

7 • Changes to nonquality-affecting schedules 

8 • Revised or reformatted forms, providing the original intent of the form has not been 
9 altered 

10 • Attachments marked "Example," "Sample," or exhibits that are clearly intended to be 
11 representative only 

12 A change in an organizational title accompanied by a change in the responsibilities is not 
13 considered an editorial change. Changes to the text shall be clearly indicated in the document. 
14 DOE shall provide the QAPjP for each site and all revisions to NMED upon approval by DOE. 

15 DOE shall ensure that QAPjPs include a detailed description of the reporting and approval 
16 requirements for changes to approved QA documents and SOPs, including procedures for 
17 implementing changes to these documents. All members of the site project staff are responsible 
18 for reporting any obsolete or superseded information to the site project manager. All site-specific 
19 changes shall be evaluated and approved by the site project manager b"efore implementation. 
20 The site project manager shall notify the appropriate personnel and the affected documents 
21 shall be revised as necessary. The site project manager shall also be responsible for notifying 
22 the DOE field office of the changes. DOE shall ensure that changes that affect performance 
23 criteria or data quality, such as sample handling and custody requirements, sampling and 
24 analytical procedures, quality assurance objectives, calibration requirements, or QC sample 
25 acceptance criteria comply with the WAP (Permit Attachment C) and shall not be made without 
26 prior approval of DOE. 
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The Waste Isolation Pilot Plant (WIPP) Audit and Surveillance Program shall ensure that: 1) the 
operators of each generator/storage site (site) and U.S. Department of Energy (DOE) approved 
laboratory that plan to transport transuranic (TRU) mixed waste to the WIPP facility conduct 
sampling and analysis of wastes in accordance with the current WIPP Waste Analysis Plan 
(WAP) (Permit Attachment C), and 2) the information supplied by each site to satisfy the waste 
screening and acceptability requirements of Section C-4 of the WAP is being managed properly. 
DOE will conduct these audits and surveillances at each site and DOE approved laboratory 
performing these activities in accordance with a standard operating procedure (SOP). NMED 
personnel may observe these audits and surveillances to validate the implementation of WAP 
requirements (Permit Attachment C) at each site and DOE approved laboratory. Only personnel 
with appropriate U.S. Department of Energy clearances will have access to classified 
information during audits. Classified information will not be included in audit reports and records. 
The audit SOP will contain steps for selecting audit personnel, reviewing applicable background 
information, preparing an audit plan, preparing audit checklists, conducting the audit, developing 
an audit report, and following up audit deficiencies. A deficiency is any failure to comply with an 
applicable provision of the WAP. The checklists for each site and DOE approved laboratory 
shall include, at a minimum, the appropriate checklists found in Tables C6-1 through C6-6 for 
the summary category groups undergoing audit. 

C6-2 Audit Procedures 

Audit procedures shall establish the responsibilities and methodology for planning, scheduling, 
performing, reporting, verifying, and closing announced and unannounced audits of sites and 
DOE approved laboratories. Records of all audit activities shall be part of the WIPP Operating 
Record and maintained at the W!PP facility until closure. NMED shall be provided unlimited 
access to these records. 

Approved procedures shaH be used to describe audit activities and requirements. Procedures 
define the responsibilities of specific positions necessary to manage this audit program. The 
DOE manager who oversees the audit program shaH ensure that the following tasks are 
pe1formed: 

• Schedule audits 

• Designate lead auditor(s) 

• Appoint auditor and lead auditor trainees 

• Maintain auditor training and qualification records 

• Assure that all auditors have been given appropriate training, including training on the 
WAP 
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• Assign auditors and lead auditors to perform annual certification audits 

2 • Review and approve final audit reports 

3 • Oversee tracking and closure of all deficiencies and any observations requiring action 

4 • Assure records are entered into the WIPP Operating Record and are properly 
5 maintained until facility closure 

6 C6-3 Audit Position Functions 

7 DOE will approve lead auditors, auditors, and technical specialists based upon the expertise 
s required for the functions being examined according to the audit scope. DOE will supply 
9 auditors/technical specialists with expertise in the Resource Conservation and Recovery Act 

10 (RCRA) requirements and knowledge of the analysis and documentation methods required to 
11 verify the hazardous waste characterization performed by the sites. DOE shall identify all audit 
12 team members to NMED prior to the audit, and shall provide upon request the qualifications of 
13 all audit team members. 

14 The lead auditor assigned to be the audit team leader must perform the following tasks: 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

27 

28 

29 

30 

31 

32 

• Concur that assigned auditors and technical specialists have the collective experience 
and training commensurate with the scope, complexity, or special nature of the 
activities to be audited 

• Develop an audit plan and coordinate the preparation of an overall checklist to cover 
the scope of the audit, with consideration given to all nonconformances reported as 
specified in Permit Attachment C3 and to previous audit results from that site or DOE 
approved laboratory 

• Assign specific audit areas to individual auditors and technical specialists within their 
particular specialty and provide guidance on checklist development 

• Review individual auditor checklists to assure complete coverage of assigned scope, 
and approve the checklists 

• Conduct the audit at the site or DOE approved laboratory 

• Encourage observers to participate according to the protocol established by DOE 

• Communicate audit results at the conclusion of the audit, including any deficiencies 
and observations 

• Prepare and sign the audit report 

• Maintain complete records of each audit and transfer them to the manager when the 
audit report is issued 
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Auditors and technical specialists assigned to the specific audit will report to the audit team 
2 leader for supervision and may perform the following tasks: 

3 • Attend any required specific training and team orientation and planning meetings as 
4 directed by the audit team leader 

5 • Prepare specific audit checklists to verify that the WAP Quality Assurance Objectives 
6 (QAO) are met for the areas being audited 

7 • Obtain audit team leader approval of checklist 

8 • Review acceptable knowledge documentation packages, test report data, and 
e documentation of data verification activities 

10 • Obtain and evaluate objective evidence by means of observation, document reviews, 
11 or the conduct of interviews with operators, analysts, technicians, and others 
12 necessary to determine the adequacy and effective implementation of the WAP 

13 • Conduct inspection tours of waste generating stations, sampling areas and equipment, 
14 analytical laboratories, calibration facilities, administrative, and document 
15 control/record facility 

16 • Complete checklist during the audit indicating the objective evidence observed verifies 
17 that the site or DOE approved laboratory has met the QAOs for the program elements, 
18 methods, and the activities being audited. Add other items to the checklist as they are 
1s observed or as needed during the audit 

20 • Prepare narrative statements for all deficiencies, and observations that clearly and 
21 concisely identify the conditions involved 
22 • Prepare any portion of the final audit report assigned by the lead auditor. 

23 Audits wilt be conducted at least annually for each site involved in the waste characterization 
24 program. Both announced and unannounced audits will address the following: 

25 • Results of previous audits 
26 • Changes in programs or operations 
27 • New programs or activities being implemented 
2a • Changes in key personnel 

2s Annual certification audits shall address contact-handled (CH) and remote-handled (RH) waste 
30 characterization activities if the site has approval or is seeking approval for such wastes. At a 
31 mihimum, the audit shall evaluate acceptable knowledge documentation for CH and RH waste 
32 separately by Summary Category Group, as applicable. 

33 C6-4 Audit Conduct 

34 The conduct of the audit shall commence with an entrance meeting, conducted by the audit 
35 team leader, with site or DOE approved laboratory management. At this meeting, the audit 
36 objectives and scope, the specific areas to be audited, the processes or functions to be 
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observed, and the site or DOE approved laboratory-participation required, including site 
2 interfaces, will be identified. The purpose of this meeting is to confirm the audit scope, discuss 
3 the audit sequence, establish channels of communication, and confirm the daily and exit 
4 meeting. Audits shall be performed using approved audit checklists that include the checklists in 
5 Tables C6-1 to C6-6 for the summary category groups undergoing audit. Consistency of 
6 evaluation shall be ensured before the audit through site or DOE approved laboratory QAPjP 
7 approval (see Permit Attachment CS). QAPjPs for each site or DOE approved laboratory shall 
8 incorporate the same requirements from the WAP. Objective evidence shall be examined (to the 
9 depth necessary) to determine if the identified activities, procedures, or QAOs are adequate and 

10 are being effectively implemented. 

11 Audits may not include all waste summary category groups, and thus some audit checklists .or 
12 portions of checklists (Tables C6-1 through C6-6) may not be applicable to some sites or DOE 
13 approved laboratory (e.g., headspace gas sampling and analysis is not used because debris 
14 waste is not being analyzed by the site). In these instances, DOE shall indicate nonapplicability 
15 in the appropriate checklist row, and justify the exclusion under the "Comment" column. In 
16 addition, in cases where discrepancies exist between the audit checklists in Tables C6-1 
17 through C6-6 and the Permit, Permit requirements take precedence. DOE may add to the 
18 checklists as necessary to clarify Permit requirements, but any additions will be clearly 
19 designated on the checklists (i.e., redline the additions). 

20 Audits shall include site personnel interviews, document and record reviews, observations of 
21 operations, and any other activities deemed necessary by the auditors to meet the objectives of 
22 the audit. Observations or deficiencies identified during the audit will be investigated or 
23 evaluated, as necessary, to determine if they are isolated conditions or represent a general 
24 breakdown of the waste characterization quality assurance program. During audit interviews or 
2s audit meetings, site or DOE approved laboratory personnel may be advised of deficiencies 
26 identified within their areas of responsibility to establish a clear understanding of the identified 
27 condition. 

28 The site or DOE approved laboratory personnel will be given the opportunity to correct any 
29 deficiency that can be corrected during the audit period. Deficiencies and observations will be 
30 documented and included as part of the final audit report. Those items that have been resolved 
31 during the audit (isolated deficiencies that do not require a root cause determination or actions 
32 to preclude recurrence), will be verified prior to the end of the audit, and the resolution will be 
33 described in the audit report. Those items that affect the quality of the program, and/or the data 
34 generated by that program, which are required by the WAP will be documented on a Corrective 
35 Action Report (CAR) and included as a part of the final audit report. The CAR will be entered 
36 into DOE's CAR tracking system and tracked until closure. RCRA-related items will be uniquely 
37 identified within the CAR tracking system so that they can be tracked separately. RCRA-related 
38 CARs identified by the site or DOE approved laboratory dLlring self-audits will be evaluated 
39 during DOE's audit and surveillance program and tracked in DOE's tracking systems. 

40 When a deficiency is identified by the audit team, the audit team member who identified the 
41 deficiency prepares the CAR. DOE reviews the CAR, determine validity (assures that a 
42 requirement has in fact been violated), classify the significance of the deficiency, assign a 
43 response due date, and issue the CAR to the site or DOE approved laboratory. The site or DOE 
44 approved laboratory reviews the CAR, evaluates the extent and cause of the deficiency, and 
45 provides a response to DOE indicating the remedial actions and actions taken to preclude 
46 recurrence. DOE reviews the response from the site or DOE approved laboratory and, if 
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1 acceptable, communicate the acceptance to the site or DOE approved laboratory. The site or 
2 DOE approved laboratory completes remedial actions and actions to preclude recurrence. After 
3 all corrective actions have been completed, DOE may schedule and perform a verification visit 
4 to assure that corrective actions have been completed and are effective. NMED personnel may 
5 participate as observers in these verification visits. When all actions have been completed and 
6 verified as being effective, the CAR is closed by the DOE manager responsible for quality 
7 assurance. As part of the planning process for subsequent audits and surveillances, past 
8 deficiencies will be reviewed and the previous deficient activity or process is subject to 
9 reassessment. 

10 NMED may submit a written Observer Inquiry to DOE if necessary to seek resolution to a 
11 question raised or issue posed during the audit. DOE shall be responsible for obtaining a 
12 response to the Observer Inquiry and submitting a written response to NMED within 30 days of 
13 inquiry submission. NMED will examine the response and consider this information as part of 
14 the audit review and approval process. 

15 The sites or DOE approved laboratories shall submit corrective action plans to eliminate the 
16 deficiency stated on the CAR, including a resolution of the acceptability of any data generated 
17 prior to the resolution of the corrective action. 

18 The corrective action response will include a discussion of the investigation performed to 
19 determine the extent and impact of the deficiency, a description of the remedial actions taken, 
20 determination of root cause, and actions to preclude recurrence. 

21 An exit meeting will be conducted by the lead auditor prior to departure of the audit team from 
22 the site or DOE approved laboratory. This meeting will include site or DOE approved laboratory 
23 management personnel, and may include DOE field office personneL All draft audit results will 
24 be presented to the site or DOE approved laboratory management. 

25 The audit report will be prepared, approved, and issued to the site or DOE approved laboratory 
26 within 30 days of the completion of the audit by DOE. NMED shall receive a copy of the audit 
27 report upon issuance for information purposes. A formal final audit report will be provided to 
2s NMED which will include WAP-related CAR resolution results and audit results that will include, 
zs as a minimum, sections describing the scope, purpose, summary of deficiencies, and 
3D observations in narrative format, completed audit checklists, audited procedures, and other 
31 applicable documents which provide evidence of WAP implementation. The report wil! also 
32 include an identification of the organization audited, the dates of the audit, and the requested 
33 response date. NMED wHI make the final audit report available for public review and comment. 
34 One copy of the formal final audit report shall be submitted to NMED in hard c~v. but any 
35 additional copies may be submitted in electronic format The audited site or DOE approved 
36 laboratory will respond to any deficiencies and obsetvations within (30 days after receipt of any 
37 CARs and indicate the corrective action taken or to be taken. If the corrective action has not 
38 been completed, the response must indicate the expected date the action will be completed. 
39 CARs applicable to WAP requirements shall be resolved prior to waste shipment. Subsequent 
40 audits or specific verifications, announced or unannounced, will determine if the corrective 
41 action has been satisfactorily implemented. Deficiencjes (items corrected during the audit 
42 [CDAs] and CARs) and observations will be tracked to completion according to established 
43 procedure(s). fA addition, deficiencies will be trended to determine if similar situations exist 
44 system wide. Trend reports will be issued as necessary to provide a "lessons learned" 
45 announcement to other sites or DOE approved laboratories who might benefit from program 
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improvements implemented as a result of resolutions to the specific situations discovered at the 
2 performance of these audits. 

3 The final audit report provided to NMED and audit records will be maintained at WIPP as a part 
4 of the Operating Record. These records will be included on the Record Inventory and 
s Disposition Schedule and maintained on-site until closure of the WIPP facility. NMED shall be 
6 provided unlimited access to these records. 
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Table CG-1 Waste Analysis Plan (WAP) Checklist 

PERMIT ATTACHMENT C6 
Page C6-9 of 1 09 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

May 8, 2012 



f"') 
·k~h~ 
t~J 
,t;: 
~J) 
01 

1 

2 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 
May 8, 2012 

(This page intentionally blank) 

PERMIT ATTACHMENT C6 
Page C6-10 of 108 



~";}.~~ 
~J] 

tt:J 
, .. ,,! 

-- .. 
.. 

1 

2 

3 

4 

Waste Analysis Plan (WAP) General CheckiDst for use at DOE'S Generator/Storage Sites 

~ -

Procedure Documented 

Adequate? 
WAP Requirement

1 Location Y/N (Why?) 

-.- . WasteStream Identification 

Does the generator/storage site define "waste stream" as waste materials 
that have common physical form, that contain similar hazardous 
constituents, and that are generated from a single process or activity? 
(Attachment C Section C-Oa) 

~·~-...... -----~~--- -
Are procedures in place to enS lire that the generator/storage site assigns 
one of the Summary Category Groups (83000-homogeneous solids, S4000-
soils/gravel, S5000-debris waste) to each waste stream? (Section C-1b) 

. .,..~ .. ~u•~-------·N -~-..-

Are procedures in place to ensure that the generator/storage site assigns 
Waste Matrix Code Groups (e_g_, solidified inorganics. solidified organics. 
salt waste, soils, combustible waste, filters, graphite, heterogeneous debris 
waste, inorganic nonmetal waste, lead/cadmium metal, uncategorized 
metal) to each waste strea.m? (Section C-Oa) 

-· ~ ............ 

Are procedures in place to ensure t11at the generator/storage site assigns a 
Waste Stream WIPP Identifier (I D) to each waste stream? (Section 
C3-12b(1)) 

- " -----
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procedure since last 
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Procedure Documented 

Adequate? 
WAP Requirement1 Location YIN (Why?) 

---~- --
Are procedures in place to ensure tllat the generator/storage sites complete 
a Waste Stream Profile Form (WSPF) and Characterization lnfonnation 
Summary (CIS) as specified in Permit AUachment C3, Sections C3-12b(1) 
and C3-12b(2)? 

(Section C-Oc) 
-------- .. -· ------

Are procedures in place to enSL!re that the generator/storage site divides 
waste streams into waste stream lots if all of the waste within a waste 
stream is not accessible for sampling ancJ analysis, as required, at one 
time? If so, is the division of waste streams into waste stream lots based on 
staging, transportation and handling issues? (Section C-1 a) 

~~-------~. -
Are procedures in place to ensure t11at the generator/storage site assigns 
EPA hazardous waste numbers associated with the waste? If so, do these 
assigned EPA hazardous waste numbers correspond to the permitted EPA 
hazardous waste numbers in Table C-9? Are t11ere any assigned EPA 
hazardous waste numbers that are not permitted EPA hazardous waste 
numbers on the Table C-9? If so, did the generator/storage site reject the 
waste for shipment to and disposal at WIPP? Did the generator assign a 
state hazardous waste codes or numbers? If so, is it assigned to waste that 
is permitted at WIPP? (Section C-1 b) 

Are procedures in place to enSL!re t11at Summary Category Groups are 
defined as follows: 

S3000- Homogeneous solids are solid material, inorganic process residues, 
inorganic sludges, salt waste, and pyroct1emical salt waste excluding soils, 
that do not meet NMED criteria for classification as debris and are at least 
50 percent by volume homogeneous solids or comprise the majority of the 
waste stream 

S4000- Waste streams t11at are at least 50 percent by volume soil/gravel, or 
comprise the majority of the waste stream 

85000- Waste streams that are at least 50 percent volume materials that 
meet the NMED criteria for debris, or comprise the majority matrix of 
materials. The criteria for debris are solid materials intended for disposal 
that exceed 2.36 inch pa1ticle size and is a manufactured object, plant or 
animal matter, or natural geologic material. Particles smaller than 2.36 
incl1es in size may be considered debris if tile debris is a manufactured 
object and if it is not a particle of 83000 or S4000 material. 

(Section C-Oa) 
-~-~-~----------- --
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CFR 261 Subpart 0) 

'rial parameter weights 

----
re tl1at waste streams identified to contain 
als incompatible with waste containers 
d to remove the incompatibility? (Section 

ens 
as 

alex 
pee 

we t11at the generator/storage site uses 
1ecessary, headspace-gas sampling and 
amination, and homogeneous waste 
'ied in Table C-5? 

-

Procedure Documented 

Adequate? 
Location YIN (Why?) 

... 

PERMIT ATTACHMENT C6 
Page C6-14 of 108 

Example of 
Implementation/ Objective 

Comment Evidence, as applicable 
(e.g., any change in 

Item Adequate? procedure since last 
Reviewed Y/N audit, etc.) 

I 

I 

! 



!I£\~ 
f·'l ~::1--:11' 
:r•r.~ 

llli;l•il' 

t« 
rJr,~ 

If···:• 

. 

12 

m 

Procedure Documented 
r---·-· I Adequate? 

WAP Requirement1 Location YIN (Why?) 

,: Unacceptable Waste 

I 
Are procedures in place to ensure that the generator/storage site ensures, 
through administrative and operational procedures and characterization 
techniques, that waste containers do not include the following unacceptable 
waste: . liquid waste is not acceptable at WIPP. Liquid in the quantities 

delineated below is acceptable . Observable liquid shall be no more t11an 1 percent by volume 
of the outermost container at the time of radiography or visual 
examination . Internal containers with more than 60 milliliters or 3 percent by 
volume observable liquid, whichever is greater, are prohibited . Containers with Hazardous Waste Number U134 assigned 
shall have no observable liquid 

• Overpacking the outermost container that was examined 
during radiography or visual examination or redistributing 
untreated liquid within the container shall not be used to meet 
the liquid volume limits . non-radionuclide pyroplloric materials . hazardous wastes not occurring as co-contaminants with TRU 

wastes (non-mixed 11azardous wastes) . wastes incompatitJie witll backfill, seal and panel closures materials, 
container and packaging materials, shipping container materials, or 
other wastes . wastes containing explosives or wmpressed gases (continued 
below)_ • 
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Hazardous Waste Permit 
May 8, 2012 
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14 

16 

16a 

17 

.... 

------

Procedure Documented 

Adequate? 
WAP Requirement1 Location Y/N (Why?) 
~~~-----------. wastes with polychlorinated biphenyls (PCBs) not authorized under 

an EPA PCB waste disposal authorization . wastes exhibiting tile characteristic of ignitability. corrosivity, or 
reactivity (EPA Hazardous Waste Numbers of 0001. 0002, or 0003) . waste that nas evm been managed as high-level waste and waste 
from tanks specified in Table C-8. unless specifically approved 
through a Class 3 permit modification . any waste container from a waste stream (or waste stream lot) which 
has not undergone either radiographic or visual examination of a 
statistically representative subpopulation of the wastes stream in 
each shipment pursuant to Permit Attachment C7 . any waste container from a waste stream which has not been 
preceded by an appropriate, certified Waste Stream Profile Form 
(see Section C-1d) 

(Section C-1c) 

Waste Acceptance Control 

Are procedures in place to ensl1re that the generator/storage site uses a 
Waste Stream Profile Form (WSPF) which includes, at a minimum, the 
information indicated on the attached WSPF found in Figure C-1 and a 
Characterization Information Summary (CIS) prior to waste disposal at the 
WIPP? (Section C-1d) 

Are procedures in place to ensure that additional WSPFs are provided to 
WIPP and NMED for waste streams or portions of waste streams that are 
reclassified based upon waste characterization information? (Section C-1d) ---- -
Are criteria in place to determine the specific circumstances under which a 
WSPF is revised versus when a newWSPF is required? (Section C-1d) 

.. 
Laboratory Qualification . 

Are procedures in place to ensure that the generator/storage site conduct 
analyses using laboratories that are qualified through participation in the 
Performance Demonstration Program (PDP) for headspace gas sampling 
and analysis, and PDP homogeneous waste sampling and analysis? 
(Section C-3a(3)) 
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--~- -- ---
Example of 

Implementation/ Objective 
Procedure Documented Evidence, as applicable 

Adequate? Item Adequate? 
WAP Requirement1 Location YIN (Why?) Reviewed Y/N 
·-----~.,.--~---

Are procedures in place to ensure tlrat the generator/storage sites conduct 
analyses using laboratories that implement the analytical metlrods through 
laboratory-documented standard operating procedures (SOPs) that ensure 
that analytical QAOs are met? (Section C-3a(3)) -----------
Are procedures in place to ensure that documented laboratory QA/QC 
programs include the following: . Facility organization . List of equipment/instrumentation . Operating procedures 

• Laboratory QAIQC procedures . Quality assurance review . Laboratory records management 

(Section C-4a(4)) 

General Sampling and Analytical Requirements ·-----
Are procedures in place to ensure Ural lreadspace gas sampling and 
analysis shall be used to: . Determine the types and concentrations of VOCs in the void volume 

of waste containers . VOC constituents shall be compared to those assigned by 
Acceptable Knowledge 

(Section C-3a(1)) 
--- ---

Are procedures in place to ensure tlrat compounds not on the list of target 
analytes are reported as tentatively identified compounds (TICs) and that 
the TIC will be added to tire target analyte list if it appears in tire 20.4.1 .200 
NMAC (incorporating 40 CFR. 261) Appendix VIII list and iftlrey are reported 
in 25% of the waste containers sampled from a given waste stream? 
(Section C-3a(1 )) 

~~~-~----
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Procedure Documented 
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Are procedures in place to € 
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waste streams? Are proced1 
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,Jre tllat a randomly selected set of samples 
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xicity characteristic of a waste stream at a 90 
as specified in Attachment C2? (Section 

~-"'-- ----·-
Are procedures in place to en s ure tllat total analyses or TCLP of VOCs. 
SVOCs, and RCRA-regulatec 11etals are performed on all core samples to 
determine if the waste exhibit s 

Are procedures in place to e 
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assess whether TRU mixed 
whether TRU mixed waste € 
NMAC, incorporating 40 CF 
wastes are listed (20.4.1.201 
and to estimate waste mate1 
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(Section C-3c) 
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Procedure Documented 

Adequate? 
WAP Requirement1 Location Y/N (Why?) 

·-~-~-~ 

Are procedures in place to enSllre t11at the following characterization 
activities shall occur for newly generated wastes: . Acceptable Knowledge for all wastes, with sampling and analysis as 

necessary to augment AK including; : 

- Either visual examination during packaging or radiography (or VE 
in lieu of radiograpllY) after packaging for all waste containers, 
ensuring this occurs prior to any treatment designed to 
supercompact waste 

- Headspace gas analysis for randomly selected containers . 
except for qualifying waste containers belonging to LANL sealed 
sources waste streams 

- Total VOC, SVOC. and Metals analyses for a selected number of 
homogeneous solids and soil/gr<:wel waste containers as 
specified in Attachment C2 

- Evaluation of any TICs found in t1eadspace gas and totals 
analyses 

(Section C-3d(1 )) 
~--~~~-----

Are procedures in place to ensure t11at the visual examination during 
packaging for all waste containers includes the documentation of packaging 
configuration. type and number of filters, and rigid liner vent hole presence 
and diameter necessary to determine tile appropriate DAC in accordance 
with Permit Attachment C1, Section C1-1? 

(Section C-3d(1 )) 
#-·--·---------~----
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
May 8, 2012 

-~--~--~~------

WAP Requirement1 

- --· 
28 Are procedures in place to ensure tMt the following characterization 

activities shall occur for retrievably stored wastes: . Acceptable Knowledge for all wastes, with sampling and analysis as 
necessary to augment AK including; 

- Visual examination or radiography for all waste containers 

- Headspace gas analysis for randomly selected containers except 
for qualifying waste containers t;elonging to LANL sealed 
sources waste streams 

- Total VOC, SVOC, and Metals analyses for a statistically 
selected number of homogeneous solids and soil/gravel waste 
containers as specified in Attachment C2 

- Evaluation of any TICs found in heads pace gas and totals 
analyses 

(Section C-3d(2)) 

Example of 
Implementation! Objective 

Procedure Documented Evidence, as applicable 

Adequate? Item Adequate? 
Location YIN (Why?) Reviewed YIN 
-

Data Generation, Verification, Validation, Documentation, and Quality Assurance 

30 Are procedures in place to ensure that the following Data Quality Objectives 
are met: . Use Acceptable Knowledge to delineate TRU mixed waste streams, 

assess whether TRU mixed wastes comply with the applicable 
requirements of the TS OF-WAC, assess whether TRU mixed wastes 
exl1ibit a hazardous characteristic, assess whether TRU mixed 
wastes are listed and to estimate waste material parameter weights . Use Heads pace gas sampling and analysis, as necessary, to identify 
and quantify VOCs in waste containers to resolve the assignment of 
EPA hazardous waste numbers . Perform totals analyses of llomogeneous solids and soils/gravel 
wastes to establish if the waste is hazardous based on the toxicity 
characteristics levels in 20.4.1.200 NMAC through a comparison of 
the upper confidence limits (UCL 90 ) of the mean concentrations to 
resolve the assignment of hazardous waste numbers . Use radiography or visual examination to determine physical waste 
form, the absence of prohibited items, and additional waste 
characterization tecllniques that rnay be used based on Surnmary 
Category Groups 

(Section C-4a(1 )) 
-~~-~~- . - . ~ -... -···---- ······-
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Procedure Documented 

Adequate? 
WAP Requirement1 Location YIN (Why?) 

-~--

Are procedures in place to ensure that the following Quality Assurance 
Objectives are adequately defined and assessed for each characterization 
method: . Precision as a measure of the mutual agreement among multiple 

measurements. . Accuracy as the degree of agreement between a measurement 
result and a true or known value. . Completeness is a measure of the amount of valid data obtained 
from a method compared to the total amount of data obtained that is 
expressed as a percentage. . Comparability is the degree to which one data set can be compared 
to another data set. . Representativeness as an expression of tile degree to which data 
represent characteristics of a population. 

(Section C-4a(2)) 
---

With respect to data generation, are procedures in place to ensure that the 
generator/storage site's waste characterization program meets the following 
general requirements: . Analytical data packages and batch data reports must be reported 

accurately in a pre"approved format, must IJe maintained in 
permanent files, and must be traceable? . All data must receive a technical review by another qualified 
analyst?-

(Section C3-1 Oa) 
_._._.,..___,_, 

Are procedures in place to ensL1re that the generator/storage site performs 
validation of waste characterization data for each waste container? (Section 
C-4) 

Are procedures in place to ensure t11at the generator/storage site has a pre-
approved fom1at for reporting waste characterization data? (Section C-
4a(4)) 

- --· 
Are procedures in place to ensure that the generator/storage site prepares 
analytical, testing, and sampling batch data reports to meet the 
requirements of their own site-specific QAPjP and/or SOPs? (Section C-
4a(4)) 

---·----- -
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Procedure Documented 

WAP Req 
Adequate? 

uirement1 Location YIN (Why?) 

36 I Are procedures in place to ensure tlla 
managed at the data generation level 
criteria: 

All raw data shall be signed an 
individual collecting the data, o 
signatures 

All data shall be recorded clea 
laboratory records and include 
numbers 

All changes to original data sha 
the individual making the chan 
obliterated or otherwise be ma 

All data shall be transferred an 
records completely and accura 

All field and laboratory records 
Table C- 6 of Attachment C 

Data shall be organized into st 
purposes. 

All electronic and video clata m 
container, sample and QC data 

(Section C3-10a) 

all raw data is collected and 
1 accordance with the following 

I dated in reproducible ink by the 
signed and dated using electronic 

y, legibly, and accurately in field and 
~pplicable sample identification 

II be lined out, initialed, and dated by 
e. Original data may not be 
e unreadable 

I reduced from field and laboratory 
ely 

>hall be maintained as specified in 

ndard reporting formats for reporting 

Jst be stored to ensure that waste 
are readily retrievable 

·-
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Procedure Documented 
1--

Adequate? 
WAP Requirement1 

Location YIN (Why?) 

Are procedures in place to ensure that 100% of batch data reports are 
subject to independent technical review by an individual qualified to review 
the data w11o was not involved in the generation or recording of the data 
under review. The reviewer shall release the data through signature with an 
associated review checklist prior to characterization of the associated waste 
and shipment to the WIPP. The review shall ensure the following, as 
applicable: . Data generation and reduction were conducted according to the 

methods used and reported in the proper units and significant figures . Calculations have been verified by a valid calculation program, a 
spot check of verified calculation programs, and/or a 100 percent 
check of all hand calculations . The data have been reviewed for transcription errors . The testing, sampling, and analytical QA docLJmentation for BDRs is 
complete and includes, as applicable, raw data, DAC and equilibrium 
calculations and times, calculation records, chain of custody forms, 
calibration records, QC sample results and copies or originals of gas 
canister sample tags. . All QC sample results are within established control limits, and if not, 
the data ha.s been appropriately qualified. . Reporting flags were assigned correctly . Sample holding times and preservation requirements were met, or 
exceptions documented . Radiography tapes are reviewed on a waste container basis at a 
minimum of once per testing batch or once per day of operation, 
whichever is less frequent. The radiography tape will be reviewed 
against the data on the radiograpllY form to ensure that data are 
complete and correct . Field sampling records are completr; . QAOs have been met 

(Section C3-10a(1)) 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
May 8, 2012 

---

WAP Requirement
1 

40 Are procedures in place to ensure that 100 percent of all batch data reports 
receive a Site Project Manager signature release with an associated review 
checklist prior to characterization of the associated waste and shipment to 
the WIPP. This release shall ensure the following: . The Site Project Manager or designee shall determine the validity of 

the drum age criteria (DAC) assignment made at the data generation 
level based upon an assessment of the data collection and 
evaluation necessary to make the assignment. . Testing batch QC checks were properly performed. Radiography 
data are complete and acceptable based on evidence of videotape 
review of one waste container per day or once per testing batch, 
whichever is less frequent . Sampling batch QC checks were properly performed, and meet the 
established QAOs and are within established data usability criteria . Analytical batch QC checks were properly performed and meet the 
established QAOs and are within established data usability criteria . Online batch QC checks were properly performed and meet the 
established QAOs and are within established data usability criteria . Proper procedures were followed to ensure representative samples 
of headspace gas and llomogeneous solids and soil/gravel were 
taken . Data generation level independent tecllnical review, validation, and 
verification have been performed as evidenced by the completed 
review checklists and appropriate signature releases. . Independent technical reviewers were not involved in tile generation 
or recording of the data under review. . Batch Data review checklists are complete . Batch Data Reports are complete and data properly reported . Verify that data are within established data assessment criteria and 
meet all applicable QAOs 

(Section C3-10b(1)) 

Procedure Documented 

Adequate? 
Location Y/N (Why?) 
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Procedure Documented 

Adequate? 
WAP Requirement

1 Location YIN (Why?) 
-~~~~----------

Are procedures in place to ensllre tl;at a repeat of the data review process 
at the data generation level will be performed on a minimum of one 
randomly chosen waste container every quarter to determine if the 
verification and validation is performed according to documented 
procedures? (Section C3-10b) 

Are procedures in place and checklists are available to prepare a Site 
Project Manager (SPM) Summary and a Data Validation Summary (the 
summaries may be in the same document)? The SPM Summary includes a 
validation checklist for each batch that is of sufficient detail to document all 
aspects of a batch data report that could affect data quality. The Data 
Validation Summary must identify each Batch Data Report reviewed , 
describe how the validation was performed, identify all problems, and 
identify all acceptable and unacceptable data. Summaries must include 
release signatures. (Section C3-10b(2)) -- -
Are procedures in place to ensure t11at non-administrative, WAP-related 
nonconformances first identified at the site project manager level are 
reported to the Permittees wit11in seven calendar days of identification, that 
nonconformance reports are prepared within 30 calendar days, and that 
corrective action is implemented prior to waste shipment? (Section C3-13) 

Are procedures in place to ensure tl;at any waste container for which a 
nonconformance report (NCR) lias been written will not be shipped to the 
WIPP facility unless the condition that led to the NCR for that container is 
appropriately identified, reconciled, corrected, and documented? Are 
nonconformance reports prepared for nonconformances identified? Are 
nonconformances identified and tracked, and does tl'le Site Project Manager 
oversee the nonconformance report process? (Section C3-13) 
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WAP Requirement1 

. ._·. 
.. _,. c 

46 Are procedures in place to ensure that the site's sample handling and 
control program includes the following: . Field documentation of samples including point of origin, date of 

sample, container identification, sample type, analysis requested, 
and chain-of-custody (COC) number? . Proper labeling and/or tagging including proper sample numbering, 
sample identification, sample date, sampling conditions, and 
analysis requested? . COC record including name of sample relinquisher. sample receiver, 
and date and time of sample transfer? and . Proper sample handling and preservation? 

(Section C-4a(3)) 
·-·--------· 

47 Are procedures in place to ensure that the site's QAPjP or site-specific 
procedures includes COC forms to control the sample from the point of 
origin to the final analysis result reporting? (Section C-4a(3)) 

-. ·· ... ; ·. .. . '. . 
-~ 

48 Are procedures in place to ensure that the generator/storage site transmits 
data by hard copy or electronic copy from tile data generation level to the 
site project level? If electronic. does tile generator/site have a hard copy 
available on demand? (Section C-4a(6)) 

50 Are procedures in place to ensure t11at the generator/storage site inputs the 
data into the WI/VIS manually or electronically? (Section C-4a(6)) 

51 Are procedures in place to ensure tllat the generator/storage site enters the 
data into the WI/VIS in the exact format required by tl'le database? (Section 
C-4a(6)) 

·-
51 a Are procedures in place to ensure that if a container was part of a 

composite headspace gas sample, the analytical results from the composite 
sample must be assigned as the container head space gas data results, 
including associated TICs, for every waste container associated with the 
composite sample in the WI/VIS? (Section C3-12b(4)) 

52 Are procedures in place to enSllre all of the data presented on Table C- 7 of 
the Permit is transmitted to the WI/VIS? (Table C-7) 

Procedure Documented 

Adequate? 
Location YIN (Why?) 

·.Sample Control 

.·Data Transmittal 
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Procedure Documented 

Adequate? 
P Requirement1 

Location YfN (Why?) WA 

Records and Record Management 

55 I Are procedures in place to ens ure tl1at the generator/storage site's hard 
copy and/or electronic data rep 
requirements? (Section C-4a(4 

orts follow trre Permittees' format 
)) 

56 I Are procedures in place to ens 
Stream Profile Form will includ 

• Generator/storage site n 

Generator/storage site 

Date of audit report app 

Original generator of wa 

• Whether waste is Conta 

Waste Stream WIPP ld 

Summary Category Gro 

Waste Matrix Code Gro 

• Waste Material Parame 

Waste stream name 

A description of the was 

Applicable EPA hazardo 

• Applicable TRUCON co 

• A listing of acceptable k 
waste stream 

The waste characterize 
date of the procedure 

Certification signature o 
signed 

(Section C3-12b(1 )) 

re that hard copy or electronic Waste 
the following 

a me 

PAID 

oval by NMED (if obtained) 

>te stream 

:!-Handled or Remote-Handled 

ntification Number 

Jp 

rp 

er Weight Estimates per unit of waste 

e stream 

us waste numbers 

les 

1owledge documentation used to identify the 

on procedures used and the reference and 

Site Project Manager. name, title, and date 

-------
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Hazardous Waste Permit 
May 8, 2012 

-----

Procedure Documented 

WAP Requirem 

56a I Are procedures in place to ensure that hard c 

ent1 Location 
Adequate? 
YIN (Why?) 

Characterization Information Summary will in 

Data reconciliation with DQOs 

Headspace gas summary data listing 
samples used in the statistical reduct 
standard deviation, UCL90 , RTL, and 
waste numbers t11at must be applied t 

Total metal, VOC, and SVOC analytic 
solids and soil/gravel (if applicable), 

TIC listing and evaluation, 

Radiography and visual examination 
prohibited items are absent in the was 

• A complete listing of all container iden 
generate the Waste Stream Profile Fo 
Batch Data Report 

Complete AK summary, including stre 
generation, waste stream volume (cu 
dates, TRUCON codes. Summary Ca 
Code(s) and Waste Matrix Code Grou 
waste stream description, areas of op 
RCRA determinations, radionuclide in 
to generate the AK summary, and an 
Permit Attachment C4, Section C4-2b 

Method for determining Waste Materi 
of waste. 

List of any AK Sufficiency Determinat 
stream. 

Certification through acceptable know 
analysis that any waste assigned the 
U:134 (hydrofluoric acid) no longer ex 
corrosivity. This is verified by ensurin 
U134 waste_ 

A justification for tr1e selection of radi 
appropriate method of characterizing 

(Section C3-12b(2)) 

opy or electronic 
:lude the following: 

he identification numbers of 
m, the maximum, mean, 
tssociated EPA hazardous 
) the waste stream_ 

al results for homogeneous 

ummary to document that all 
te (if applicable) 

tification numbers used to 
rm, cross-referenced to each 

am name and number, point of 
rent and projected), generation 
egory Group, Waste Matrix 
p, otherTWBIR information, 
lration, generating processes, 
formation, all references used 
other information required by 

I Parameter Weights per unit 

ms requested for the waste 

edge or testing and/or 
lazardotJS waste number of 
ibits tile characteristic of 
that no liquid is present in 

graplly and/or VE as an 
he waste. 
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59 
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61 

62 

63 

64 

65 

66 

Procedure Documented 

Adequate? 
WAP Requirement1 Location YIN (Why?) 

Are procedures in place to assure that ongoing container characterization 
results are cross referenced to Batch Data Reports? Section C3-12b #---
Are procedures in place to ensure tlrat project level reports are compiled 
into Characterization Information Summaries (Section C3-12b) 
--------·----- -
Are procedures in place to ensure that the generator/storage site uses 
forms for data reporting that are pre-approved fonns in site-specific 
documentation? (Section C3-12) 

Are procedures in place to enSllre tlrat the generator/storage site's site 
project manager submits to the WIPP facility a summary of the waste 
stream information and reconciliation with data quality objectives (DQOs) 
once a waste stream is characterized? (Section C-4a(6)) 

Are procedures in place to ensure tlrat the generator/storage site project 
office completes a WSPF based on the Batch Data Reports? C3-12b) 

Are procedures in place to ensure tlrat the generator/storage Site Project 
Manager submits the WSPF to the Permittees for DOE's approval along 
with the accompanying Characterization lnfonnation Summary for that 
waste stream? (Section C-4a(6)) 

Are procedures in place to enSllre tlrat the generator/storage site maintains 
records related to waste c~1aracterization sampling and analysis activities in 
the testing, sampling or analytical facilities files, or site project files for those 
facilities located on-site? (Section C-4a('1)) 

Are procedures in place to ensure that the appropriate documented training 
and indoctrination is performed for all individuals and that procedures are 
documented in site specific QAPjPs and procedures? (Section C3-14) -
Are procedures in place to ensure that H1e generator/storage site requires 
contract waste analytical facilities to forward testing, sampling and analytical 
records along with testing, sampling and analytical batch data reports to the 
site project office for inclusion in the sites project files? (Section C-4a(7)) 

Are procedures in place to ensure Ural the generator/storage site has an 
appropriate records inventory and disposition schedule (RIDS) or equivalent 
that was prepared and approved by appropriate site personnel? (Section 
C-4a(7)) 

-- -
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Procedure Documented 

Adequate? 
w. 1:\P Requirement1 Location Y/N (Why?) 

67 I Are procedures in place to 
all records relevant to an en 
they are no longer needed 
per the approved RIDS? (S 

68 I Are procedures in place to 
records that are designated 
characterization program p 
transferred for permanent a 
facility? Lifetime Records in 

Field sampling data 

Field and laboratoty 

Test facility and labo 

Waste Stream Chan 

Sampling plans, 

Data reduction, valid 

Acceptable knowled 

WSPF and Charact 

(Section C-4a(7), Table C-6 

nsL1re that the generator/storage site maintains 
forcement action, regardless of disposition, until 
)r enforcement action, and then dispositioned 
tction C-4a(7)) 
--
nsure that the generator/storage site maintains 
as Lifetime Records for the life of the waste 
JS six years, or that the records have been 
·chival storage to tile WIPP Records Archive 
:lude: 

arms, 

COC forms, 

rato1y Batch Data Reports, 

tcterization Package, 

ation, and reporting documentation, 

Je documentation, 

rization Information Summary 

) 

PERMIT ATTACHMENT C6 
Page C6-30 of 108 

Example of 
Implementation/ Objective 

Comment Evidence, as applicable 
(e.g., any change in 

Item Adequate? procedure since last 
Reviewed YIN audit, etc.) 

- -------- ----



~~~ 
(JJ 
rn 

l;lljnlot 

tJ! .,,,, 

69 

70 

71 

t 

·---

Procedure Documented 

Adequate? 
WAP Requirement

1 
Location YIN (Why?) 

Are procedures in place to enSllre tl1at the generator/storage site maintains 
records that are designated as Non-Permanent Records for ten years from 
the date of record generation, and then dis positioned according per the 
approved RIDS or transferred to the WIPP Records Archive facility? 

Non-Permanent Records include: . Nonconformance documentation, . Variance documentation, . Assessment documentation, . Gas canister tags, 

• Methods performance documentation, . PDP documentation, . Sampling equipment certifications . Calculations and related software documentation, . Training/qualification documentation, . QAPjP documentation (all revisions), . Calibration documentation, . Analytical raw data, . Procurement documentation, . QA procedures (all revisions), . Technical implementing procedures (all revisions), and . Audio/video recording (radiography, visual, etc.) . 

(Section C-4a(7), Table C-6) 
---

Are procedures in place to ensure that the generator/storage site has raw 
data that is identifiable and legible, and provides documentary evidence of 
quality? (Section C-4a(7)) 

- ---
Are procedures in place to ensure that if the generator/storage site ceases 
to operate, that all records be transferred before closeout? (Section C-
4a(7)) 

--···-···- ····-·--·-- .. ·-
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WAP Requirement1 

' <_--i-. ,-, 
-··-· 

_,-

72 Are procedures in place to ensure that the generator/storage site accurately 
completes an EPA Hazardous Waste Manifest prior to shipping the waste to 
WIPP that contains the following information: . Generator/storage site name and EPA ID . Generator/storage site contact name and pl1one number . Quantity of waste . List of up to six state and/or federalllazardous waste numbers in 

each line item . Listing of all container IDS . Signature of authorized generator representative 

(Section C-5b) 

73 Are procedures in place to ensure that the generator/storage site accurately 
completes the following container specific information: . Waste stream identification number . List of hazardous waste numbers per container . Certification data 

• Shipping data 

(Section C-5b) 
--

Example of 
Implementation( Objective 

Comment Procedure Documented Evidence, as applicable 
(e.g., any change in 

Adequate? Item Adequate? procedure since last 
Location YIN (Why?) Reviewed YIN audit, etc.) 

Shipment ._-.·-.-
->·-· { ·.· / _--.-·. / ' ·-... ' ' --,_ :. , -•- .:ec -', , , , _, , ·:, ··:;'_ 

L-----~------ ----------- -------- --

1. The WAP requirements should be presented in documents, such as procedures. Each of the questions posed under WAP requirements are meant to ask whether 
procedures are in place or whether documents are evident which demonstrate that the specific WAP requirement is or can be met 
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Table CG-2 Solids and Soils/Gravel Sampling Checklist 
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Solids and Soils/Gravel Sampling Checklist 

'' 

I. .· 
75 

76 

--~~~---

Example of 
Implementation/ Objective 

Procedure Documented Evidence, as applicable 

Adequate? Item Adequate? 
WAP Requirement1 Location YIN (Why?) Reviewed Y/N 

[;> ' 
' .• GeneraL Solids S~J'npling Requir~r11ents .'' 

Are procedures documented that adequately ensure that when a 
Determination Request has not been approved, sampling and analysis of 
newly generated homogeneous solid and soil/gravel waste streams shall be 
conducted in accordance with the requirements specified in Attachment C1, 
Section C1-2. 

(Section C-3d(1 )(a)) 
-

Are procedures in place to ensure that the number of newly generated 
soils/gravel waste containers to be randomly sampled will be determined 
using the procedure specified in Section C2-1, wherein a statistically 
selected portion of the waste will be sampled? (Section C-3d(1 )(a)) 

-·--------------- - - ----~-·--- ··-···-···--·--· ..... ····- .. ···------
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 

May 8, 2012 

Example of 
lmplementationf Objective 

Procedure Documented Evidence, as applicable Comment . 
(e.g., any change m 

Adequate? Item Adequate? procedure since last 
WAP Requirement1 I Location I YIN (Why?) Reviewed Y/N audit, etc.) 

77 I Are procedures in place to ensure that the following sample collection 

80 

requirements for retrievably stored and newly generated waste streams are 
met: 

• The number of random samples collected for characterization of 
retrievably homogeneous solid and soil/gravel stored waste is 
performed by developing preliminary mean and variance estimates 
for each analyte to define the number of required random samples; 
and that the sample selection process is adequately documented. 

• A minimum of 5 waste containers in a retrievably stored waste 
streams are sampled to establish the preliminary estimate for the 
number of samples. 

• Based on the number of samples required by the preliminary 
estimate, the subsequent sample means and deviations for each 
analyte are evaluated against the regulatory threshold for each 
constituent to determine if additional samples shall be collected. 

• Samples (the number of which is statistically determined) are 
collected to verify tl~at a TRU mixed waste is below the regulatory 
threshold, where the regulatory threshold is the toxicity limit for 
toxicity characteristics and the PRQL for listed waste constituents. 

• Samples from preliminary estimates counted as required samples 
were randomly selected and were collected, analyzed, and validated 
using representative methods 

(Section C2-1a) 

Are procedures in place that allow toxicity characteristic contaminants 
associated with F-numbers for a waste stream to be omitted from sampling 
requirements? (Section C2-1a) 

I ' I ---S~Ikl;-$;;~-Ptocedur'es ~:; 

81 I Do procedures ensure that samples for ret1ievably stored waste are 
collected using appropriate coring tools or other EPA approved methods, 
and that newly generated wastes that are sampled from a process as it is 
generated are sampled using EPA approved methods, including scoops and 
ladles, that are capable of collecting a representative sample? (Section C1-
2a) 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
May 8, 2012 

--

WAP Requirement1 

82 Do site specific procedures, QAPjPs, and/or SOPs indicate that rotational 
coring tools are available for tile collection of cores and non-rotational 
coring tools available for collection of cores in relatively soft media. The 
method used shall be appropriate to retrieve the maximum core amount. 
The coring tools will include the following features: . Removable tube liners constructed of rigid materials unlikely to affect 

the composition and/or concentration of target analytes in the 
sample core (Teflon*) and sufficiently transparent to allow visual 
examination of the core. The liner outer diameters are between 1-2 
inches and the liner wall thickness is no greater than 1/16 inch. The 
liner shall fit flush witll the coring tool inner wall and be of sufficient 
length to hold a core representative of the waste along the entire 
depth of the waste. . Sleeves composed of polycarbonate, Teflon, or glass for most 
samples and brass or stainless steel for non-metal samples . Liner end caps shall fit tightly around the ends of the liner and shall 
be composed of materials unlikely to affect the composition and/or 
concentration of analytes in the core (Teflon<F'j . Spring retainers shall be used w~1en the physical properties of the 
sampling media may cause the sample to fall out oft11e liner. The 
retainer shall be composed of inert materials and the inner diameter 
shall not be less than the inner diameter of the liner . Coring tools may have an air lock mechanism. The air lock shall also 
close when the core is removed from the waste container . Core extruders shall be used to extrude the liner if the liner does not 
slide freely . Coring tools shall be of sufficient length to hold the liner and shall be 
constructed to allow placement of the liner leading edge as close as 
possible to the co~:i!}gjQols leading edge -

Procedure Documented 

Adequate? 
Location Y/N (Why?) 
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Procedure Documented 

Adequate? 
WAP Requirement1 Location Y/N (Why?) 

. All surfaces of the coring tool that have the potential to contact the 
sample core or sample media shall be cleaned prior to use . Rotational coring tools shall have a mechanism to minimize inner 
liner rotation and shall be designed to minimize frictional heat 
transfer to the sample core . The leading edge of the coring tool may be sharpened and tapered 
to a diameter equivalent or slightly smaller than the inner diameter of 
the liner. . Non-Rotational coring tools shall be designed to minimize the kerf 
width (% the difference between the outer diameter of the tool and 
the tools inlet inner diameter) 

(Section C1-2a(1)) 
----

Does the site adequately document that the liner material and retainers are 
not likely to contain any analytes of concern? (Section C1-2a(1 )) 

Are procedures in place to enS life that equipment blanks are collected and 
evaluated to verify that liner material, retainers, or other sampling 
equipment in contact with the sample do not contain analytes of concern? 
(Section C1-2b(2)) 

' 

Sample Col_leC:tion 
.. .: · ... · ... · ,· 

Are procedures in place to ensure t11at sampling is completed in a timely 
manner, within 60 minutes of core collection, or that the core shall remain in 
the capped liner, or the coring tool shall remain in the waste container with 
the air lock mechanism attached? (Section C1-2a(2)) -
Are procedures in place to ensure tl1at VOC samples are sampled prior to 
extruding the core from the liner and that the sample locations are 
documented? These samples may be collected by choosing a single 
sample from the representative subsection of the core, or three equal lengt11 
VOC sample locations on the core are selected randomly along the long 
axis of the core to fonn a single 15-gram composite sample. Smaller sample 
sizes may be used if method PRQL requirements are met for all analytes. 
(Section C1-2a(2)) 

Are procedures documented to ensure that a VOC sample is collected using 
a metal coring cylinder or equivalent equipment as described in SW-846 
and that the sample is immediately extruded into a 40 ml VOA vial (or other 
containers specified in appropriate SW-846 methods)? (Section C1-2a(2)) 

·----~~ 
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May 8, 2012 

WAP Requirement1 

88 Are procedures in place to ensure tl1at SVOC and Metals sample location(s) 
on the core are selected randomly along the long axis of the core and that 
the sample locations are documented, or that samples are collected at the 
same locations as VOC samples? Samples may be collected by splitting or 
com positing the representative subsection of the core. The representative 
subsections are chosen by randomly selecting a location along the portion 
of the core from which the sample was taken. (Section C1-2a(2)) 

89 Are procedures in place to ensure t11at the SVOC and Metals samples are 
collected using equipment constructed of materials unlikely to affect the 
composition or concentrations of the samples? (Section C1-2a(2)) 

-· 
~0 Are procedures in place to ensure t11at newly generated waste samples 

collected by means other than coring are collected as soon as possible and 
that spatial and temporal homogeneity is evaluated to determine if 
composite or grab samples are appropriate? (Section C1-2a(2)) 

91 Are procedures in place to ensure sample volumes, preservatives, 
containers, and holding times meet the following specifications: 

Minimum sample quantity 

voc 15 grams 
svoc 50 grams 
Metals 10 grams 

(Quantity may be increased or decreased according to the requirements of 
the analytical laboratory, as long as the QAOs are met) 

Preservative 

voc Cool to 4C 
svoc Cool to 4C 
Metals Cool to 4C 

Sample Container 

voc 40 mL VOA glass vial (or other appropriate containers) cap 
svoc glass jar with Teflon"' lined cap 
Metals polyethylene or polypropylene bottle 

Holding Time from Date of Collection 

voc 14 days prep/40 days analyze 
svoc 14 days prep/40 days analyze 
Metals 180 days/ 28 days Hg 

(Table C1-4) 

Procedure Documented 

Adequate? 
Location YIN (Why?) 
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Procedure Documented 

Adequate? 
WAP Requirement1 Location Y/N (Why?) 

" · Quality Cohtroi Sample Collection ·>. ·.· 
-'~ -· . '· - ", 

Are procedures in place to ensl1re that sampling precision will be 
determined through the collection of co-located core field duplicate samples 
for core samples and through !lie collection of co-located samples for 
samples collected using alternate methods at the frequency of once per 20 
sample batch collected over 14 days or once per week, whichever is more 
frequent? (Section C1-2b(1)) I. 

Are procedures in place to ensure t11at co-located cores are collected side 
by side as close as feasible to each other, that the cores are collected and 
handled in the same manner? (Section C1-2b(1 )) 

--------
Are procedures in place to ensure tl1at an additional sampling location is 
found or new co-located cores are collected if the visual examination of the 
original co-located cores detects inconsistency in the sample color. texture, 
or waste type? (Section C1-2b(1)) 

Are procedures in place to ensure t11at all surfaces of sampling tools that 
have the potential to come into contact with tr1e sample. including tube 
liners. endcaps, spring retainers, extruders, coring tool surfaces, or any 
other sampling equipment, are either thoroughly decontaminated or 
disposed of after each sampling event? (Sections C1-2b(2), C1-2b(3)) 

- -
Are procedures in place to ensure that equipment blanks are collected from 
randomly selected fully assembled coring tools or randomly selected liners 
(if they are cleaned separately) and from randomly selected sampling 
equipment (e.g. VOC subsampler, spoons, bowls) at a frequency of once 
per equipment cleaning batch and that the sample is collected prior to first 
use? (Section C1-2b(2)) 

-
Are procedures in place to ensure that equipment blanks will be collected in 
the area where sampling equipment coring tools are cleaned, prior to 
covering the coring tools with protective wrapping and storage? (Section 
C1-2b(2)) 

Are procedures in place to ensure tllat miscellaneous sampling tool 
equipment blanks will be collected by pouring deionized or HPLC water over 
the surface of the equipment and into a clean sample container appropriate 
for the requested analysis? (Section C1-2b(2)) 
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Example of 
Implementation! Objective 

Procedure Documented Evidence, as applicable Comment . 

Adequate? Item Adequate? procedure since last 
G (e.g., any change m 

WAP Requirement1 !-ocation YIN (Why?) Reviewed YIN audit, etc.) 

100 I Are procedures in place to ensure tl1at equipment blanks are analyzed for 
VOC, SVOC, and Metals and that the entire equipment batch will be re
cleaned and re-sampled if any analytes are detected at levels greater than 3 
times the MDL or PRDL (Section C1-2b(2)) 

~---+------------------------------------
101 I Are procedures and processes in place to ensure that equipment blanks are 

traceable to a specific eqL1ipment cleaning batch and that the equipment 
cleaning batch is traceable to specific identified sampling equipment? Are 
sampling equipment or coring tools labeled with unique identification 
numbers that are referenced in field records? (Section C1-2b(3)) 

102 Are procedures in place to ensL1re that disposable sampling equipment is 
certified as clean prior to use? (Section C1-2b(2)) 

~---~< '- ·-:---:--:-,----,..,-:_.S-_,-a...,.m_p_l_e-:-E-:-q_u_i_p_m_e--cn-t-'T'-.e-s-t-in-. ,-g--c;-1~-~.:'-f_e_c_ti_.o_n __ -a,...n_d_M_a-'i-n-te--n-,._-im-,.,:-c~---,_-.•• -.--.•. -' ___ --77
-,--,..._,---.• "";-,_ •• _ •• - ....... ""·""·-:-::-_ .. -:---c---;c-:--:---:---c:::-.....,-•·--,'-,::-<~:-:-lE 

103 I Are procedures in place to ensL1re tl1at all sampling and coring tools are 
tested prior to use in accordance with manufacturers specification to ensure 
that the air-lock mechanism anrJ rotation mechanism are in working order? 
(Section C1-2c) 

~---+-----------------------------------------------------~r--------~------------1-----------+-----------~--------------------~ 
104 I Are procedures in place to ensure that malfunctioning sampling and coring 

tools are repaired or replaced prior to use? (Section C1-2c) 

105 I Are procedures in place to ensure tllat all equipment is cleaned, sealed 
inside a protective wrapping and stored in a clean area? (Section C1-2c) 

-------------------+---------+------------r---------_, ____________ +---------------------~ 
106 I Are procedures in place to ensure that an adequate spare part inventory is 

available? (Section C1-2c) 
~---+-------------------------------------------------------~------~r-----------1-----------+-----------~--------------------~ 

107 I Are procedures in place to ensL1re tl1at all equipment maintenance and 
repair is documented in field records and that field record logbooks are 
available to document equipment maintenance and repair activities? 
(Section C1-2c) 
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Procedure Documented 

Adequate? 
WAP Requirement1 Location YIN (Why?) 

.. 
Are proce,dures in place to ensure t11at inspection of equipment and work 
area cleanliness will encompass the following: . Sample collection equipment in the immediate area of sample 

collection shall be inspected daily for cleanliness and that any visible 
contamination that has a potential to contaminate a waste sample 
shall be thoroughly cleaned upon discovery . The waste coring and sampling work areas shall be maintained in 
clean condition . Expendable equipment shall be visually inspected for cleanliness 
prior to use and properly discarded after use . Protective wrapping on coring tools and other sampling equipment 
are visually inspected prior to unwrapping. Coring tools or other 
equipment with torn protective wrappers or with visible 
contamination are returned to be cleaned or properly discarded prior 
to use. 

• All sampling equipment shall be visually inspected prior to use to 
determine if protective wrapping is torn or if equipment is 
contaminated after unwrapping. Equipment with torn wrapping or 
signs of contamination will be returned for cleaning or properly 
discarded. . Clean sampling and coring equipment is segregated from all 
equipment that has not been decontaminated. 

(Section C1-2c) -
Are procedures documented to ensure that scales used for weighing sub-
samples are calibrated as necessary to maintain its operation within 
manufacturer's specification, tliat the calibration is documented, that 
calibration is verified using NIST traceable weights upon each day of use, 
and that all calibration verification is documented in field records? (Section 
C1-2d) 

----··- --- . ·-··-. --------·----- ... 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
May 8, 2012 

I :~ I 
111 I Do formats for field logs and custody records specify documentation of the 

following information: 

• Signature of individual initiating custody control, along with the date 
and time 

• Documentation of sample numbers for each sample under custody. 
Sample numbers will be referenced to a specific sampling event 
description that will identify the sampler(s) through signature, date 
and time of sample collection, type/number containers for each 
sample, sample matrix, preservatives (if applicable), requested 
methods of analysis, place/address of sample collection and the 
waste container number 

• For off-site shipping, method of shipping transfer, responsible 
shipping organization or corporation. and associated air bill or lading 
number. 

111 a I • Signatures of custodians relinquishing and receiving custody of 
samples including date and time of transfer. 

• Description of final sample container disposition, along with 
signature of individual removing sample container from custody 

• Comments section 

• Documentation of discrepancies, breakage or tampering 

(Section C1-5) 

Procedure Documented 

Example of 
Implementation! Objective 

Evidence, as applicable Comment 
(e.g., any change in 

Adequate? procedure since last 
YIN (Why?) audit, etc.) 

112 I Are procedures in place to ensure that samples and sampling equipment 
are identified with unique identification n1Jmbers? (Section C1-5) ____________ L_ ____ _L ________ i_ ______ ~ ______ _J ______________ ~ 
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Procedure Documented 

Adequate? 
WAP Requiremene Location Y/N (Why?) 
-

Do sample tags or labels contain the following information: . Sample ID number . Sampler initials and organization . Ambient temperature and pressure (for gas samples only) . Sample description . Requested analysis . Date and time of collection . QC designation (if applicable) 

(Section C1-5) 

Are procedures in place to ensure waste containers and samples are sealed 
with intact custody seals and that one or more of the following custody 
conditions are met: . It is in the possession of an au!M1ized individual . It is in the view of an authorized individual, after being in the 

possession of that individual . It was in the possession of an authorized individual and access to 
the sample was controlled by locking or placement of signed custody 
seals that prevent undetected access . It is in a designated secure area, such as a controlled access 
location with complete documentation of personnel access or a 
radiological containment area (Mt cell or glove box) 

(Section C1-5) 

Are procedures in place to ensure tllal sample custody is maintained until 
the sample is released by the SPM or is expended. (Section C1-5) 

-
Are procedures in place to ensure t11at samples in glass jars are wrapped in 
plastic to prevent breakage and placed in appropriate containers, such as 
coolers, for shipment? (Section C1-6) 

Are procedures in place to enSllre that adequate cold packs are included in 
the sample shipping container to ensure that all temperature requirements 
are met? (Section C1-6) 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
May 8, 2012 

WAP Requirement1 

120 Are procedures in place to enSllre t11at sample COC fonns are secured for 
shipment to the inside of the sealed and locked shipping container and that 
samples and shipping containers are affixed with tamper proof seals? 
(Section C1-6) 

121 Are procedures in place to ensure that appropriate blank samples are 
included with each shipment container containing VOC samples? (Section 
C1-6) 

122 Are procedures in place to enSllre that a CliStody seal or device is securely 
affixed across the lid and body of each sample and shipment container, and 
is traceable to the individual who affixed the seal or device? (Section C1-5) 

Procedure Documented 

Adequate? 
Location Y/N (Why?) 

·., .; . '•·> 
. ·. ·• · 'Labhratoty 'operations 

,· . 
,.· 

123 

124 

Are procedures in place to ensllre that only laboratories that are qualified 
through participation in the Performance Demonstration Program are 
eligible to analyze waste samples? (Section C-3a(3)) 

Are procedures available from all participating laboratories t11at adequately 
document that custody is maintained until the sample is released by the site 
project manager or until the sample is expended? (Section C1-5) 

-
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 

May 8, 2012 

----------------,----------,----------,----------, 

WAP Requirement1 

Procedure Documented 

Example of 
Implementation! Objective 

Evidence, as applicable 

Adequate? I Item 
Location I YIN (Why?) Reviewed 

Adequate? 
Y/N 

Volatile and Semi-Volatile Ahalysis of Core Sarnples - ' ·.·: ,'. ·. ': . -. . - .,.-_. 

Are procedures documented to ensure that all VOC and SVOC analyses 
are evaluated using the following criteria: 

• GC/MS Tunes, Initial Calibrations and Continuing Calibration will be 
performed and evaluated using criteria in Table C3-5 (VOCs) or 
Table C3-7 (SVOCs) and SW-846 methods 

• Precision shall be assessed thrOLJgh analyzing laboratory duplicates 
or matrix spike duplicates, LCS replicates, and PDP blind-audit 
samples in comparison to Table C3-4 (VOCs) and Table C3-6 
(SVOCs) 

• Accuracy as %R shall be assessed througll evaluation of LCS , 
Matrix spikes, PDP blind-audit samples, and surrogate compounds 
in comparison to criteria in Table C3-4 and Table C3-5 (VOCs) and 
Table C3-6 and TaiJie C3-7(SVOCs) or the SW-846 method. 

• Laboratory completeness shall be expressed as the number of 
samples analyzed with valid results as a percent of the total number 
of samples collected. 

• Comparability is assessed through use of standardized SW-846 
methods sample preparation and methods tt1at meet the QAO 
requirements in TaiJies C3-4 and C3-5 (VOCs) and Tables C3-6 and 
C3-7(SV0Cs), traceable standards, and by requiring participation in 
the PDP. 

• Representativeness is assured through the use of unbiased sample 
collection 

• Results and method detection limits are expressed in Mg/Kg 

• All method detection limits and program required quantitation limits 
shall be less than or equal to the limits listed in Table C3-4 or Table 
C3-6 and the detection limit study procedures shall be documented 
in SOPs 

(Section C3-6 and C3-7) 

Are procedures documented to ensure that Tentatively Identified 
Compounds shall be addea to the target analyte list if detected in a given 
waste stream if they are reported in 25% of the waste containers sampled 
from a given waste stream, and if they appear in the 20.4. 1.200 NMAC 
(incorporating 40 CFR §261) Appendix VIII list? (Section C-3a(1 )) 

Comment 
(e.g., any change in 
procedure since last 

audit, etc.) 

-------L------~-----L ____ J_ ____ _L ________ ~ 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
May 8, 2012 

WAP Requiremene 

126a Are procedures documented to ensure that the following criteria are met 
with regard to the recognition and reporting of TICS for GC/MS Methods for 
homogeneous solids and soils and gravels in accordance with SW-846 
criteria: . Relative intensities of major ions in the reference spectrum (ions 

greater than 10% of the most abundant ion) should be present in the 
sample spectrum. . The relative intensities of the major ions should agree within ± 20 
percent 

• Molecular ions present in the reference spectrum should be present 
in the sample spectrum. . Ions present in the sample spectrum but not in the reference 
spectrum should be reviewed for possible background contamination 
or presence of coeluting compounds. . Ions present in the reference spectrum but not in the sample 
spectrum should be reviewed for possible subtraction from the 
sample spectrum because of background contamination or coeluting 
peaks. . The reference spectra used for identifying TICs shall include, at 
minimum, all of the available spectra for compounds that appear in 
the 20.4.1.200 NMAC (incorporating 40 CFR Part 261) Appendix VIII 
list. The reference spectra may be limited to VOCs when analyzing 
headspace gas samples. 

• TICs for headspace gas analyses that are performed through FTIR 
analyses shall be identified in accordance with the specifications of 
SW-846 Method 8410. 

(Section C3-1) 

Procedure Documented 

Adequate? 
Location YIN (Why?) 

···--~--- -
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Procedure Documented 

Adequate? 
WAP Requirement1 Location YIN (Why?) 

TICs shall be reported as part of the analytical batch data reports for 
GC/MS Methods in accordance with tile following minimum criteria: . a TIC in an individual container head space gas or solids sample 

shall be reported in the analytical batch data report if tile TIC meets 
the SW-846 identification criteria listed above and is present with a 
minimum of 10% of the area of the nearest internal standard. . a TIC in a com posited head space gas sample that contains 2 to 5 
individual container samples shall be reported in the analytical batch 
data report if the TIC meets the SW-846 identification criteria listed 
above and is present with a minimum of 2% of the area of the 
nearest internal standard. . a TIC in a com posited headspace gas sample that contains 6 to 10 
individual container samples shall be reported in the analytical batch 
data report if the TIC meets the SW-846 identification criteria listed 
above and is present witll a minimum of 1% of the area of the 
nearest internal standard. . a TIC in a composited heads pace gas sample that contains 11 to 20 
individual container samples shall be reported in the analytical batch 
data report if the TIC meets the SW-846 identification criteria listed 
above and is present with a minimum of 0.5% of the area of the 
nearest internal standard. 

(Section C3-1) 
- ..... ---~-~--~------- ... ' ..... ---------------
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Procedure Documented 

Adequate? 
WAP Requirement1 Location Y/N (Why?) 

Metals Analysis of Core_ Samples_ ·· 

Are procedures in place to ensure that all Metals analyses are evaluated 
using the following criteria: . Precision shall be assessed by analyzing of laboratory sample 

duplicates or laboratory matrix spike duplicates, LCS replicates, and 
PDP blind audit samples in comparison to Table C3-8 . Accuracy shall be assessed thrOlrgh analysis of laboratory matrix 
spikes, PDP blind-audit samples, serial dilutions, interference check 
samples, and laboratory control samples in comparison to criteria in 
Tables C3-8 and C3-9 . Instrument detection limits are expressed in ug/L and results are 
listed in Mg/Kg. . All instrument detection limits and program required detection limits 
shall be less than the limits listed in Table C3-8 and the detection 
limit study procedures shall be documented in laboratory SOPs. The 
Instrument detection limits shall be less than the associated PRDL 
for each analyte (This requirement Ls not mandatory if the sample 
concentrations are greater t/Jan .? times the instrument detection limit 
(IDL) for a method) . Instrument detection limits shall be determined semiannually using 
procedures documented in laboratory SOPs . Laboratory completeness shall be expressed as the number of 
samples analyzed with valid results as a percent of the total number 
of samples submitted for analysis. . Comparability is assessed t11rough use of standardized SW-846 
sample preparation and methods that meet the QAO requirements in 
Tables C3-8 and C3-9, demonstrating successful participation in the 
PDP and use of traceable standards. . Representativeness is assured through the use of unbiased sample 
collection and preparation of samples using unbiased methods. . Results PRQLs are expressed in Mg/Kg wet weigllt 

(Section C3-8) 
. . -·----···-·····--· . -··------- -L-
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Procedure Documented 

Adequate? 
WAP Requirement1 Location Y/N (Why?) 

> . ., 
Quality Ass~rance Objectives · ·.•· -

Are procedures in place to ensure that the sample completeness rate is 
expressed as the number of valid samples collected as a percentage of the 
total samples collected for each waste stream? The rate must be greater 
than 90 percent for all compounds in a waste stream. (Section C3-3) 

Are procedures in place to ensure that sampling operations are comparable 
through the use of standardized procedures, sampling equipment, and 
measurement units participation in the PDP? (Section C3-3) 

Are procedures in place to ensure that sampling precision shall be 
determined through the collection of field duplicates at a rate of 1 per 
sampling batch (up to 20 samples) or 1 per week, whichever is more 
frequent? (Section C3-3) 

Are procedures in place to ensure that the variance measured between co-
located core samples is compared to the variance within the waste stream 
using the F-Iest? (Section C3-3) 

Are procedures in place to ensure that sampling accuracy as a result of 
equipment blank evaluation is determined througl1 the collection of 
equipment blanks at a frequency of once per equipment cleaning batch 
(Section C3-3) 

... ·------ --- -----·-
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WAP Requirement1 

-
133 Are procedures in place to enS Lire t11at the representativeness of samples is 

demonstrated through the following requirements: . Use of coring tools and sampling equipment that are clean prior to 
use . The entire depth of the waste minus a documented safety factor 
shall be cored and the core collected shall have a core length 
greater than or equal to 50 percent . The core recovery is calculated as the length of the core collected 
over the depth of the waste in the container . Coring operations and tools should be designed to minimize 
alteration of the in-place waste characteristics and the minimum 
waste disturbance shall be verified by visually examining the core 
and documenting the obseNation in field logbooks 

(Note: if core recovery is less than 50 percent, a second core shall be 
randomly selected. The core with the best recovery shall be used for 
sample collection) 

(Section C3-3) 

Example of 
Implementation/ Objective 

Comment Procedure Documented Evidence, as applicable 
(e.g., any change in 

Adequate? Item Adequate? procedure since last 
Location Y/N (Why?) Reviewed Y/N audit, etc.) 

1. The WAP requirements should be presented in documents, such as procedures. Each of the questions posed under WAP requirements are meant to determine whether 
procedures are in place or whether documents are evident which demonstrate that the specific WAP requirement is or can be met. 
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Table CG-3 Acceptable Knowledge (AK) Checklist 
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138 

Acceptable Knowledge (AK) Checklise 

.. 

Procedure Documented 

Adequate? 
WAP Requiremene Location YIN (Why?) 

-. 
,,: ' i ,,-- .• General Requit~h1ents 

- ' - ',,, 

Are the primary document(s) required in Permit Attachment C4 containing 
acceptable knowledge infonnation available? (Section C4-2) 

Has the generator developed a methodology whereby a logical sequence of 
acceptable knowledge information that progresses from general facility to 
more detailed waste-specific information can be acquired? (Section C4-2) 

Does the site have adequate procedures in place to ensure that the 
Acceptable Knowledge process is adequately implemented? Do these 
procedures facilitate the mandatory traceability analysis perfonned for each 
Summary Waste Category Group examined during the audit? (Section C4-2) 

Does the generator site's TRU mixed waste management program 
information clearly define (or provide a methodology For defining) waste 
categorization schemes and tenninology, provide a breakdown of the types 
and quantities of TRU mixed waste generated/stored at the site, and describe 
how waste is tracked and managed at the generator site (including historical 
and current operations? Do procedures ensure that waste streams are 
adequately identified? (Section C4-2a) 

Does site documentation procedures indicate that the site will document, 
justify, and consistently define waste streams and assign EPA hazardous 
waste numbers? (Section C4-2b) 

-
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Procedure Documented 

WAP Requiremene 
Adequate? 

Location I Y/N (Why?) 

Required alld AdditionMinforma"tion 

140 I Does the generator site document t11at the following must be included in the 
acceptable knowledge record: 

• Map of the site with the areas and facilities involved in TRU waste 
generation, treatment, and storage identified 

• Facility mission description as related to TRU waste generation and 
management (e.g., nuclear weapons research may involve metallurgy, 
radiochemistry, and nuclear physics operations that result in specific 
waste streams) 

• Description of the operations that generate TRU waste at the site (e.g., 
plutonium recovery, weapons design, or weapons fabrication) 

• Waste identification or categorization schemes used at the facility 
(e.g., item description codes, content codes) 

• Types and quantities of TRU mixed waste generated, including 
historical generation through future projections 

• Correlation of waste streams generated from the same building and 
process, as appropriate (e.g., sludge, combustibles, metals, and glass) 

• Waste certification procedures for retrievably stored and newly 
generated wastes to be sent to the WIPP facility 

(Section C4-2a) 
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· WAP Requiremene 

141 Does the generator site document that the following shall be collected for 
each waste stream: 

A. Area(s) and/or building(s) from which the waste stream was or is 
generated 

. B. Waste stream volume and time period of generation (e.g., 100 
standard waste boxes of retrievable stored waste generated from June 
1977 through December 1977) 

C. Waste generating process described for each building (e.g., batch 
waste stream generated during decommissioning operations of glove 
boxes), including processes associated with U134 waste generation, if 
applicable. 

D. Documentation demonstrating how the site has historically managed 
the waste. including the historical regulatory status of the waste (i.e., 
TRU mixed versus TRU non-mixed waste) 

E. Process flow diagrams (e.g., a diagram illustrating glove boxes from a 
specific building to a size reduction facility to a container storage area). 
In the oase of research/development, analytical laboratory waste, or 
the similar processes where process flow diagrams cannot be created, 
a description of the waste generating processes, rather than a formal 
process flow diagram, may be included if this modification is justified 
and the justification is placed in the auditable record 

F. Material inputs or other information that identifies the chemical content 
of the waste stream and the physical waste form (e.g., glove box 
materials and chemical handled during glove box operations, events or 
processes that may have modified the chemical or physical properties 
of the waste stream after generation, data obtained through visual 
examination of newly generated waste that later undergoes 
radiography; information demonstrating neutralization of U134 
[hydrofluoric acid] and waste compatibility) 

(Section C4-2b) 
-···· 

Procedure Documented 

Adequate? 
Location Y/N (Why?) 
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Procedure Documented 

Adequate? 
WAP Requiremene Location Y/N (Why?) 

Do site documents/procedures require n1at the facility will provide a summary 
to the Permittees that summarizes all information collected, including basis 
and rationale for all waste stream designations? Is an example of this 
summary available for audit review? If discrepant hazardous waste data exist 
in required information, do sites consider applying all hazardous waste 
numbers, but assess and evaluate the information to determine the 
appropriate hazardous waste numbers consistent with RCRA requirements? 

(Section C4-2b) 

Do site procedures indicate that if the required AK information is not available 
for a particular waste stream, that the waste stream will not be eligible for an 
AK Sufficiency Determination? (Section C4"2) 

--- ...... -~-----~------ . ·······-----
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
May 8, 2012 

WAP Requiremene 

144 Have the following procedures been preparerJ? 

A. Procedures for identifying and assigning the physical waste form of the 
waste 

B. Procedures for delineating waste streams and assigning Waste Matrix 
Codes 

C. Procedures for resolving inconsistencies in acceptable knowledge 
documentation 

D. Procedures for headspace gas sampling and analysis, visual 
examination and/or radiography, and homogeneous waste sampling 
and analysis, if applicable 

E. For newly generated waste, procedures describing process controls 
used to ensure prohibited items (specified in the WAP, Permit 
Attachment C) are documented and managed 

F. Procedures to ensure radiography and visual examination include a list 
of prohibited items that the operator shall verify are not present in each 
container (e.g. liquid exceeding TSDF-WAC limits, corrosives, 
ignitables, reactives, and incompatible wastes) 

G. Procedures to document how changes to Waste Matrix Codes, waste 
stream assignment, and associated Environmental Protection Agency 
hazardous waste numbers based on material composition are 
documented for any waste 

H. Procedures that ensure the assignment of EPA hazardous waste 
numbers is appropriate, consistent with RCRA requirements, and 
adequately considers site historical waste management 

I. Procedures for estimating waste material parameter weights 

(Section C4-2b) 

145 Does the generator provide procedures or written commitment to collect 
additional acceptable knowledge information, as available and as necessary 
to augment mandatory information? 

(Section C4-2c) 

Procedure Documented 

Adequate? 
Location Y/N (Why?) 
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Procedure Documented 

Adequate? 
WAP Requiremene Location YIN (Why?) 

For waste containers that belong to LANL sealed sources waste streams, and 
for which heads pace gas sampling and analysis is not required, are there 
procedures in place to assure the collection of the following additional AK? 

A. Documentation that the waste container contents meet the definition of 
sealed sources per 10 CFR §30.4 and 10 CFR §835.2 (effective 
January 1, 2004) 

B. Documentation ofthe certification of the sealed sources as U.S. 
Department ofTransportation Special Form Class 7 (Radioactive) 
Material per 49 CFR §173.403 (effective October 1, 2003) 

C. Documentation of contarnination survey results that validate the 
integrity of each sealed source per 10 CFR §34.27 (effective January 
1,2004). 

D. AK documentation does not indicate the use of VOCs or VOC-bearing 
materials as constituents of the sealed sources. 

E. The outer casing of eacl1 sealed source must be of a non-VOC bearing 
material, which must be verified at the time of packaging. 

F. AK documentation that includes but is not limited to, as available and 
as necessary to determine tl1e hazardous constituents associated with 
sealed sources. the following: source manufacturer's sales catalogues, 
original purchase records, source manufacturer's fabrication 
documents, source manufacturer's drawings, source manufacturer's 
fuel capture assembly reports, source manufacturer's operational 
procedures for cleanliness requirements, source manufacturer's 
sl1ipping documents. source mantJfacturer's welding records, 
transuranic batcl1 material records, and information from national 
databases (e.g., NMMSS). All of t11is information may not and need not 
be available for each source, but sufficient information must be 
included in the auditable record to derive an adequate understanding 
of source construction and history to ensure that no VOCs are present 
in association with the sealed source itself that would render the 
source hazardous. If AK data indicate that assignment of a hazardous 
waste number related to organic materials is required in association 
with a source, t11is specific source will be assigned to a separate waste 
stream and that waste stream will be subject to head space gas 
sampling unless a separate AK Sufficiency Determination is approved 
for the waste stream, (Section C4·2c) 

---
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Procedure Documented 

146 

147 

.··· ' 
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148 

.... 

Adequate? 
WAP Requiremene Location Y/N (Why?) 

Does the generator site document that all additional specific, relevant 
information used in the acceptable knowledge process will be identified and 
its use explained? Is all necessary additional information assembled and has 
it been appropriately used? (Section C4-2c) 

Does the generator site discrepancy analysis documentation (for acceptable 
knowledge additional and required documentation) indicate that if 
discrepancies are detected, the site may consider applying all hazardous 
waste numbers indicated in the required and additional information, but must 
assess and evaluate the information to determine the appropriate hazardous 
waste numbers consistent with RCRA requirements? (Section C4-2c) 

I··•·· . · < ·.· .. ·····' / 
.. 

. t~alnillg .. ·.· .· ·· ... 

Does the generator site have procedures to ensure that all personnel involved 
with acceptable knowledge waste characterization 11ave the following training, 
and is this training documented? 

A WIPP WAP in Permit Attachment C and the TSDF-WAC specified in 
this permit 

B. State and Federal RCRA regulations associated with solid and 
hazardous waste characterization 

C. Discrepancy resolution and reporting 

D. Site-specific procedures associated with waste characterization using 
acceptable knowledge 

(Section C4-3a) 
----- . ·-·---··---·---·· 
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WAP Requiremene 

149 Has the generator site developed the following procedures, and are these 
procedures technically sufficient? 

A Sites must prepare and implement a written procedure outlining the 
specific methodology used to assemble acceptable knowledge 
records, including the origin of the documentation, how it will be used, 
and any limitations associated wit/1 the information (e.g., identify the 
purpose and scope of a study that included limited sampling and 
analysis data). 

B. Sites must develop and implement a written procedure to compile the 
required acceptable knowledge record. 

C. Sites must develop and implement a written procedure that ensures 
unacceptable wastes (e.g., reactive, ignitable, corrosive) are identified 
and segregated from TR.U mixed waste populations sent to WIPP. 

D. Sites must prepare and implement a written procedure to evaluate 
acceptable knowledge and resolve discrepancies. For Example if 
different sources of information indicate different hazardous wastes are 
present, then sites must include all so1;rces of infonnation in its records 
and may choose to either conservatively assign hazardous waste 
numbers or assign only those numbers deemed appropriate and 
consistent with R.CRA requirements. All information used to justify 
assignment of h<~zardous waste numbers must be placed in the 
auditable record. Further, the assignment of hazardous waste numbers 
shall be tracked in the auditable record to all required documentation. 

Example of 
Implementation/ Objective 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

May 8, 2012 

Comment Procedure Documented Evidence, as applicable 
(e.g., any change in 

Adequate? Item Adequate? procedure since last 
Location YIN (Why?) Reviewed YIN audit, etc.) 

Procedures 
.· . 

.-. ·' . . . ) ·-} io\'iC, '·. ·: . " i, 5_ . . .: ... :. 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
May 8, 2012 

WAP Requiremene 

149a E. Sites must prepare and implement a written procedure to identify 
hazardous wastes and assign the appropriate llazardous waste 
numbers to each waste stream. The following are minimum baseline 
requirements/standards that site-specific procedures must include to 
ensure comparable and consistent characterization of hazardous 
waste: 

1. Compile all of the required information in an auditable record. 

2 Review the compiled information and delineate waste streams. 
Delineation of waste streams must comply with the definition in Permit 
Attachment C, Section C-Oa, and justify combining waste historically 
managed separately as TRU mixed and TRU non-mixed waste 
streams into a single waste stream. 

3. Review the compiled information to determine if the waste stream is 
compliant with the TSDF-WAC 

4. Review the required information to determine if the waste is listed 
under 20.4.1.200 NMAC (incorporating 40 CFR § 261 ), Subpart D. 
Assign all listed hazardous waste numbers, unless the site chooses to 
justify an alternative assignment and document the justification in the 
auditable record. 

5. Review the required information to determine if the waste exhibits a 
hazardous characteristic or may contain hazardous constituents 
included in the toxicity characteristics specified in 20.4.1.200 NMAC 
(incorporating 40 CFR § 261, Subpart C. If a toxicity characteristic 
contaminant is identified and is not included as a listed waste. sites 
may evaluate available data and assign the toxicity characteristic 
hazardous waste number consistent with RCRA requirements. All data 
examined to reach the hazardous waste number determination must 
be placed in the auditable record and must present a clear justification 
for the hazardous waste number analyses. 

6. Review the compiled infonnation to provide an estimate of the material 
parameter weights for each container to be stored or disposed of at 
WIPP. For newly generated waste, procedures shall be developed and 
implemented to characterize hazardous waste using acceptable 
knowledge prior to packaging. 

--------

Procedure Documented 

Adequate? 
Location Y/N (Why?) 

--·-·. 
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Procedure Documented 

Adequate? 
WAP Requiremene Location Y/N (Why?) 
-

F. Sites shall ensure that results of audits of the TRU mixed waste 
characterization programs at the site are available in the records. 

G. Sites shall identify all process controls (implemented to ensure that tl1e 
waste contains no prohibited items and to control hazardous waste 
content and/or physical form) that have been applied to retrievably 
stored waste and/or may presently be applied to newly generated 
waste. Process controls are applied at the lime of waste 
generation/packaging to control waste content, whereas any activities 
performed after waste generation/packaging to identify prohibited 
items, hazardous waste content, or physical form are waste 
characterization activities, not process controls. The AK record must 
contain specific process control and supporting documentation 
identifying when these process controls are used to control waste 
content. See Permit Attachment C, Section C-2 for programmatic 
requirements related to process controls. 

(Section C4·3b) 

Does the site have implemented procedures which comply with the following 
criteria to establish acceptable knowledge records: 

A. Acceptable knowledge information shall be compiled in an auditable 
record, including a road map for all applicable information. 

B. The overview of the facility and TRU mixed waste management 
operations in the context of the facility's mission shall be correlated to 
specific waste stream information. 

C. Correlations between waste streams, with regard to time of generation, 
waste generating processes, and site-specific facilities shall be clearly 
described. For newly generated wastes, the rate and quantity of waste 
to be generated shall be defined. 

D. A reference list shall be provided that identifies documents, databases, 
Quality Assurance protocols, and other sources of information that 
support the acceptable knowledge information. 

E. Container inventories for TRU mixed waste in retrievable storage shall 
be delineated into waste streams by correlating the container 
identification to all of the required and additional AK information 

(Section C4-3c) 
·····----- -'--
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
May 8, 2012 

WAP Requiremene 

151 If the generator site submitted an AK Sufficiency Determination Request for a 
specific waste stream, did the site provide all of tl1e requisite information 
including the identification of tl1e applicable scenario for which approval is 
sought? 

(Section C-Ob) 

Procedure Documented 

Adequate? 
Location Y/N (Why?) 

Example of 
Implementation/ Objective 

Comment Evidence, as applicable 
(e.g., any change in 

Item Adequate? procedure since last 
Reviewed Y/N audit, etc.) 
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152 

155 

156 

Does the generator site have written procedures for the augmentation of all 
acceptable knowledge information using sampling and analysis. Sampling and 
analysis consists of radiography, visual examination, headspace gas, and 
homogeneous waste sampling and analysis. Do site procedures indicate that 
the following sampling and analysis will ~)e conducted based upon the results 
of the Determination Request 

Any scenario denied - 100% RTR or VE and statistical HSG or solids S&A 

Scenario 1 Granted -No sampling and analysis radiography/visual 
examination is required 

Scenario 2 Granted-Radiography/visual examination is not required but 
statistical HSG or solids S&A is required 

Scenario 3 Granted-100% RTR orVE is required, sampling and analysis is 
not required 

(Section C4-1, C-Ob) 
-

Does the generator site have procedures for reevaluating acceptable 
knowledge if the results of the waste confirmation indicate that the waste to be 
shipped does not match the approved waste stream or if the data from 
radiography or visual examination for waste streams without an AK 
Sufficiency Determination exhibit this discrepancy? Does this procedure 
describe how the waste is reassigned, acceptable knowledge reevaluation, 
and appropriate hazardous waste numbers are assigned? 

(Section C4-3e) 

Do site procedures indicate that debris wastes are assigned toxicity 
characteristic EPA numbers based on AK regardless of the quantity or 
concentration? (C4-3e) 
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Procedure Documented 

Example of 
Implementation/ Objective 

Evidence, as applicable 

Adequate? I Item I Adequate? 
WAP Requiremene I Location I YIN (Why?) Reviewed YIN 

I'> .I Criteria for Ass~mbiing-an Acdeptabl~ KnowiedgeRecordD.elineatinWheVII~ste s#~~rT1·•·· 
158 I If wastes are reassigned to a different waste matrix code based on site visual 

examination or radiography or Permittee confirmation activities, does the 
generator site have written documentation to ensure that the following steps 
are followed: 

F. Review existing information based on the container identification 
number and document all differences in hazardous waste number 
assignments 

G. If differences exist in the hazardous waste numbers that were 
assigned, reassess and document all required acceptable knowledge 
information (Section C3-b) associated with the new designation 

H. Reassess and document all sampling and analytical data associated 
with the waste 

I. Verify and document that the reassigned waste matrix code was 
generated within the specified time period, area and buildings, waste 
generating process, and that the process material inputs are consistent 
with the waste material parameters identified during radiography or 
visual examination 

J. Record all changes to acceptable knowledge records 

K. If discrepancies exist in the acceptable knowledge information for the 
revised waste matrix code, document the se9regation of the affected 
portion of the waste stream, and define the actions necessary to fully 
characterize the waste 

(Section C4-3e) 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
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WAP Requiremene 

161 Do site procedures ensure that headspace gas and solid/soil analytical data 
are used to resolve AK assignments for hazardous waste, as necessary? If a 
constituent is detected in headspace gas tllat the site believes isn't from the 
waste process, the site must provide documentation to support any 
determination that organic constituents are associated with packaging 
materials, radiolysis, or other uses not consistent with solvent use. If the 
source of the detected heads pace gas solvents cannot be identified, the 
appropriate F listing will be assigned. If a constituent in a listed waste is 
present in solid/soil analytical results, the appropriate listed waste shall be 
added to the waste stream. F-listed waste assigned by acceptable knowledge 
shall not be removed based on head space gas or solids analysis. In the case 
of totals!TCLP analysis, do procedures reflect the allowance for concentration 
assessments, wherein sites may add or remove totai!TCLP and non-toxic 
F003 constituents foun'd in headspace and solid/soil analyses? (Section C4-
3e) 

162 If sampling and analysis conducted to augment AK determines that a 
hazardous constituent as identified in head space gas sampling or 
soil/homogeneous waste sampling is present in the waste. does the generator 
site indicate that they will: 1) assign the llazardous waste number to the entire 
waste stream as applicable, or 2) segregate drums containing detectable 
concentrations of solvent into a separate waste stream, and assign applicable 
hazardous waste numbers? (Section C4-3e) 

163 Does the generator site document, justify. and consistently delineate waste 
streams and assign hazardous waste numbers based on site specific permit 
requirements or state-enforced agreements? 

(Section C4-3e) 
-------~---

164 Does the generator site have written methodologies for determining the mean 
concentration of solvent VOCs detected by either heads pace gas analysis or 
homogeneous waste sampling for each waste stream or waste stream lot, and 
are all data ("U" flags designated as one half the MDL and "J" flags, which are 
less than the PRQL but greater than the MDL)? (Section C4-3e) 

165 Do procedures ensure that spent solvent assignments are made by using the 
UCLgo (of mean concentration). and comparing this with the PRQLs? If the 
UCLgo exceeds the PRQL, is acceptable knowledge reevaluated and 
determine potential source of the constituent? (Section C4-3e) 

Procedure Documented 

Adequate? 
Location Y/N (Why?) 
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WAP Requiremene 

Does the site have written procedures for situations where concentrations of 
some VOCs are orders of magnitude higher than other target analytes? In 
these cases, elevated MDLs may be generated, and tho?e constituents with 
an elevated MDL but "U" designation will not be used in mean calculations. 

(Section C4-3e) 

Procedure Documented 

Adequate? 
Location I Y/N (Why?) 

r Data Quality Requirements 

168 I Are acceptable knowledge processes consistently applied among all 
generator sites, and does each generator site comply with the following data 
quality requirements for acceptable knowledge documentation: 

A. Precision - Precision is tl1e agreement among a set of replicate 
measurements without assumption of the knowledge of a true value. 
The qualitative determinations, such as compiling and assessing 
acceptable knowledge documentation, do not lend themselves to 
statistical evaluations of precision. However, the acceptable 
knowledge information will be addressed by the independent review of 
acceptable knowledge information during internal and external audits. 

B. Accuracy- Accuracy is the degree of agreement between an observed 
sample result and the true value. The percentage of waste containers 
which require reassignment to a new waste matrix code and/or 
designation of different hazardous waste numbers based on sampling 
and analysis data and discrepancies identified by the Permittees 
during waste confirmation will be reported as a measure of acceptable 
knowledge accuracy. 

C. Completeness - Completeness is an assessment of the number of 
waste streams or number of samples collected to tile number of 
samples determined to be useable through the data validation process. 
The acceptable knowledge record must contain 100 percent of the 
information (Permit Attachment C4-3). The usability of the acceptable 
knowledge information will be assessed for completeness during 
audits. 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
May 8, 2012 

WAP Requiremene 

168a D. Comparability- Data are considered comparable when one set of data 
can be compared to another set of rJata. Comparability is ensured 
through sites meeting the training requirements and complying with the 
minimum standards outlined for procedures that are used to implement 
the acceptable knowledge process. All sites must assign hazardous 
waste numbers in accordance with Permit Attachment C4-4 and 
provide this information regarding its waste to other sites who store or 
generate a similar waste stream. 

E. Representativeness - Representativeness expresses the degree to 
which sample data accurately and precisely represent characteristics 
of a population. Representativeness is a qualitative parameter that will 
be satisfied by ensuring that the process of obtaining, evaluating, and 
documenting acceptable knowledge information is performed in 
accordance with the minimum standards established in Permit 
Attachment C4. Sites also must assess and document the limitations 
of the acceptable knowledge information used to assign hazardous 
waste numbers (e.g., purpose and scope of information, date of 
publication, type and extent to wllich waste parameters are 
addressed). 

(Section C3-9) 
-

169 Does the generator site address quality control by tracking its performance 
with regard to the use of acceptable knowledge by: 1) assessing the 
frequency of inconsistencies among information, and 2) documenting tile 
results of waste discrepancies identified by the generator/storage site during 
waste characterization or the Permittees during waste confirmation using 
radiography, review of radiography audio/video recordings, visual 
examination, or review of visual examination records. In addition, the 
acceptable knowledge process and waste stream documentation must be 
evaluated through intemal assessments l)y generator/storage site quality 
assurance organizations. (Section C4-3e) 

Example of 
Implementation! Objective. 

Comment Procedure Documented Evidence, as applicable 
(e.g., any change in 

Adequate? Item Adequate? procedure since last 
Location YIN (Why?) Reviewed YIN audit, etc.) 

1. NMED expects a traceability analysis to be performed, the results of which should be presented on this checklist under the "Examples of Implementation" column. 
Further, the traceability analysis process and results should be discussed in the Final Audit Report. 

2. The WAP requirements should be presented in documents, such as procedures. Each of the questions posed under WAP requirements are meant to determine whether 
procedures are in place or whether documents are evident which demonstrate that the specific WAP requirement is or can be met. 
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Table CG-4 Headspace Gas Checklist 
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WAP Requiremene 

Headspace Gas Checklist 

Procedure Documented 

Adequate? 
Location Y/N (Why?) 

Example of 
Implementation/ Objective 

Comment Evidence, as applicable 
(e.g., any change in 

Item Adequate? procedure since last 
Reviewed Y/N audit, etc.) 
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i/· ' ) . < . : ' ,; . =:; I: .•.. ·" : . HeadspaceGas ·~ani piing Frequency········ 
.·' .·· ... :··· ', 

182 

183 

': .. 
184 

186 

187 

Are procedures in place to ensure that randomly selected retrievably stored 
and newly generated waste containers will undergo head space gas sampling 
and analysis as required to augment AK? 

(S!=!ction C-3a) 
--· 

Are procedures in place to ensure that randomly selected containers will be 
allowed to equilibrate to sampling room temperature for 72 hours prior to 
sampling (18° Cor higher) and that the drum ages specified in accordance 
with Section C1-1a(1) are met? All information necessary to determine drum 
age criteria must be determined, including but not limited to: 

• Scenario Determination . Packaging Configuration . Filter Diffusivity . Liner/Lid Opening Diameter 

? (Section C1-1a) 

. ; ... ·.· ·····Heai:lspace Gas SaJ11Pl~rigGen~ral Requirements .. ) ... . ··. 

Are procedures in place to ensure all containers of waste are vented through 
filters to ensure that gases are adequately vented preventing over 
pressurization or development of conditions that would lead to the 
development of ignitable, corrosive, reactive, or other characteristic waste? 
(Section C-1c) 

Are procedures in place to ensure that the following gas sample container and 
holding time requirements are met: . The minimum sample volume for VOC. sample collection is 250 ml . 

(Note: a single 100 ml sample may be collected if the headspace is 
limited) . Holding temperatures shall be between 0° C and 40° C 

(Table C1-1) 
-----

Are procedures in place to ensure that all sampling is performed in an 
appropriate radiation containment area? (Section C1-1a) 

-~-L~-----
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Procedure Documented 

Adequate? 
WAP Requiremene Location YIN (Why?) 

Are procedures in place to ensure that head space gas is analyzed for the 
analytes listed in Table C3-2 of the Attachment C3? (Section C1-1a(1 )) 

Are procedures in place to ensure that all headspace gas analyses utilize 
either SUMMA® or equivalent canisters or on-line integrated sampling/analysis 
systems? (Section C1-1a(1)) 

-----~- -- ~~-
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190 

Adequate? 
WAP Requirement1 Location Y/N (Why?) 

' 

' ' ' 
Mailifold Sampling •• ·.·• ' 

Are procedures, processes, and equipment in place to ensure that the 
following sampling procedures are implemented: . The sampling equipment is leak checked and cleaned upon first use 

and as needed . The manifold and sample canisters are evacuated to 0.1 mm Hg prior 
to sample collection . Cleaned and evacuated sample canisters are attached to the 
evacuated manifold before the manifold inlet valve is opened . The manifold inlet valve is attached to a changeable filter connected to 
either a side port needle sampling head capable of forming an airtight 
seal (for penetrating a filter or rigid poly liner when necessary), a drum 
punch sampling head capable of forming an airtight seal (capable of 
punching through the metal lid of a drum while maintaining and airtight 
seal for sampling through the drum lid), or a sampling head with an 
airtight fitting for sampling through a pipe overpack container filter vent 
hole. Refer to Section C1-1 a(4) for descriptions of these sampling 
heads. . Field blanks are collected using samples of room air collected in the 
sampling area in t11e immediate vicinity of the waste container. 
(Note. field blanks for SUMMA® canisters are collected directly into the 
canister without the use of the manifold.) . Manifold equipped with purge assembly that allows QC samples to be 
collected through all sampling components that affect compliance with 
QAOs . The manifold internal volume is calculated and documented in a field 
logbook . The total volume of headspace gas collected is calculated by adding 
the canister volume and internal manifold volume and should be less 
than 10 percent of the available headspace volume when a volume 
estimate is available 

(Section C1-1a(2)) 
·-
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' 
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Procedure Documented 

Adequate? 
WAP Requiremene Location YIN (Why?) 

Are procedures, processes, and equipment in place to ensure that the 
following manifold sample side conditions are met: . The sampling head forms a leak-tigl1t connection with the sampling 

manifold . A flexible hose allowing movement from the purge assembly to the 
waste container . Pressure sensors that are pneumatically connected to the manifold 
and must be able to measure absolute pressure from 0.05 mm Hg to 
1000 mm Hg with a resolution that must be 0.01 mm Hg at 0.05 mm of 
Hg_ The pressure sensors shall have an operating range of 15°C to 
40°C_ . Sufficient canister ports shall be available to allow simultaneous 
collection of headspace gas samples and duplicates for VOC analysis_ . Ports not occupied with sample canisters require a plug to prevent 
ambient air from entering the system . Ports shall have VCR'~ fittings for connection to the sample canisters to 
prevent degradation of the fitting on the canister and manifold_ . Sample canisters are leak-free, stainless steel pressure vessels, with a 
Cr-NiO SUMMA®-passivated interior surface or canisters with 
equivalently inert surfaces, bellows valve, and a pressure/vacuum 
gauge, All canisters shall have VCR"' fittings to sampling and analytical 
equipment . The pressure/vacuum gauge must be mounted on each manifold and 
shall be helium-leak tested to 1.5 " 1 o-7 cc/s, have all stainless steel 
construction, and ~?e capable of operatin!;! at temperatures to 125°C 
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WAP Requiremene 

191a . A dry vacuum pump capable of reducing the manifold pressure to 0.05 
mm Hg. (Note: If an oil vacuum pump is used precautions such as a 
molecular sieve or cryogenic trap shall be used to prevent diffusion of 
oil vapors back into the manifold) . A minimum distance between the needle and the valve that isolates 
the pump from the manifold in order to minimize the dead volume in 
the manifold. . If real time equipment blanks are not available, the manifold shall be 
equipped with an OVA capable of detecting all analytes listed in Table 
C3-2 and is capable of measuring total VOC concentrations below the 
lowest headspace gas PRQL 

(Section C1-1a(2)) 

192 Are procedures, processes, and equipment in place to ensure that the 
following manifold standard side conditions are met: . A cylinder of compressed zero air, helium, argon, or nitrogen that is 

hydrocarbon and C02 free air (only hydrocarbon and COz-free gases 
required for FTIRS) and certified by the manufacturer to contain less 
than one ppm VOCs. The gas is used to clean the manifold between 
samples and to provide gas for the collection of equipment and on-line 
blanks 
(Note: a zero air or nitrogen generator may !Je used, provided a 
sample of air is collected and found to contain tess than 1 ppm total 
VOCs and the air is humidified) . Cylinders of reference gas with known concentrations of analytes from 
Table C3-2 certified by the manufacturer to provide gases for 
evaluating the accuracy of the head space gas sampling process . All cylinders of reference gases and zero air s11all be connected to flow 
regulating devices . A humidifier filled with ASTM Type I or II water, connected, and 
opened to the standard side of the manifold between t11e compressed 
gas cylinders and the purge assembly shall be used, if the Fourier 
Transform Infrared System (FTIRS) is not used. No humidifier if the 
FTIRS is used (Note: Compressed gas may include water vapor 
between 1000 and 10000 ppmv in lieu of a lwmidJfier) . The humidifier is off-line during system evacuation to prevent manifold 
flooding •"•#·------ -

Procedure Documented 

Adequate? 
Location Y/N (Why?) 
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Procedure Documented 

Adequate? 
WAP Requiremene Location Y/N (Why?) 

. A purge assembly that allows tile sampling head to be connected to 
tile standard side of tile manifold. . A flow indicating device or pressure regulator that is connected 
downstream of tile purge assembly to monitor tile flow rate or pressure 
of gases tllrougll the purge assembly to ensure that excess ftow is 
available to prevent ambient air from contaminating the QC samples 
and allow sample of gas from the compress gas cylinders to be 
collected near ambient pressure. 

(Section C1-1a(2)) 
-

Do procedures ensure that NIST Certified (or equivalent) ambient pressure 
sensors maintained in the sampling area must have a sufficient measurement 
range for the expected ambient barometric pressures and a resolution shall 
be 1.0 mm Hg or less? (Section CH a(2)) 

Do procedures ensure that the NIST traceable (or equivalent) temperature 
sensor in the sampling location shall have a sufficient measurement range for 
the ambient temperatures 18 to 50c'C? (Section C1-1a(2)) 

. --
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Adequate? 
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.: . ·· _. Dlrect Canister Sampling • 
: 

195 Are procedures, processes, and equipment in place to ensure that the 
following operating conditions are in place for direct canister sampling: . Canisters are evacuated to 0.1 mm Hg prior to use and attached to a 

changeable filter connected to the sampling head . Sampling heads are capable of either punching through the metal lid of 
the drums while maintaining an airtight seal for sampling through the 
drum lid, penetrating a filter or tile septum in the orifice of a self-
tapping screw, or maintaining an airtight seal for sampling through a 
pipe overpack container filter vent hole. . Field duplicates are collected in the same manner and at the same 
time and using the same type of sampling apparatus as used for 
headspace gas sample collection. . Field blanks shall be samples of room air collected in the immediate 
vicinity of the waste drum sampling area prior to removal of the drum 
lid. . Equipment blanks and field reference standards shall be collected 
using a purge assembly equivalent to the standard side of the manifold . Less than 10 percent of the 11eadspace is withdrawn when a 
headspace estimate is available 
(Note: The total volume withdrawn can be determined by adding the 
canister volume and the internal volume of the sampling head) . Each sample canister shall be equipped with a pressure/vacuum 
gauge capable of indicating leaks and sample, collection volumes. The 
gauge shall be helium leak tested to 1.5 x 1o·• eels, have all stainless 
steel construction and be capable of tolerating temperatures to 125°C . Summa® canisters or equivalent are used to collect samples 

(Section C1-1a(3)) 

PERMIT ATTACHMENT C6 
Page C6-80 of 108 

>; 

Example of 
Implementation! Objective 

Comment Evidence, as applicable 
(e.g., any change in 

Item Adequate? procedure since last 
Reviewed Y/N audit, etc.) 

.•.. ·· .. ·' ~J~ . .• <c' c<:~ .~·;;:. )<fi)· <: o( )_S 

.I 



Procedure Documented 

Example of 
Implementation/ Objective 

Evidence, as applicable 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

May 8, 2012 

Comment 
(e.g., any change in 

Adequate? procedure since last 
WAP Requiremene YIN (Why?) audit, etc.) 

1-l,-.•.. -.c-c<;-+1-.. -. -.,.---,--~----~----,---,-· Salllp~ingHeads UntlerDrun1 ~i~s:Sampling Through a Ca~~on Filte~: > ;_1~ 
196 Are procedures, process. and equipment adequate to ensure that samples 

collected through a filter meet the following requirements: 

• The lid of the drum's 90-mil rigid poly liner shall contain a hole for 
venting to the drum 

• That non-vented drums are not sampled until an internal 
nonconformance report is prepared, submitted, and resolved in order 
to obtain a representative sample 

• The filter shall be sealed to prevent outside air from entering the drum 

• The sampling head for collecting drum head space gas shall consist of 
a side-port needle, a filter to prevent particle contamination of the 
sample, and an adapter to connect the side-port needle to the filter 

• The sampling head is cleaned or replaced after each use 

• Tile housing of the filter s11all allow insertion of tile sampling needle 
through the filter element or a sampling port with septum that 
bypasses the filter element into t11e drum headspace 

• The side port needle shall be used to reduce the potential for plugging 

• The purge assembly shall be modified for compatibility with the side 
port needle. 

(Section C1-1a(4)(i)) 

I I• Samplin~f Heads Under Drum Uds: Sampling Through the Drum Lid .... ~· ::c . . :·s~t 
197 I Are procedures in place to establish the criteria for sampling through the drum 

lid as opposed to sampling through a filter? 

(Section C1-1a(4)(ii)) 

197a !If sampling through a pipe overpack container filter vent hole with an airtight 
device is used, are procedures in place to ensure that a sampling head with 
an airtight seal for sampling through a pipe overpack container filter vent hole 
are available? (Section C1-1a(4)(iii)) 
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WAP Requiremene 
-

197b If sampling through a pipe overpack container filter vent hole is used, are the 
following criteria met? . The seal between the pipe overpack container surface and sampling 

apparatus shall be designed to minimize intrusion of ambient air. . The filter shall be replaced as quickly as is practicable with the airtight 
sampling apparatus to ensure that a representative sample can be 
taken. . All components of the sampling system that come into contact with 
sample gases shall be cleaned according to requirements for direct 
canister sampling or manifold sampling, whichever is appropriate, prior 
to sample collection. . Equipment blanks and field reference standards shall be collected 
through all the components of the sampling system that contact the 
headspace-gas sample. . During sampling, openings in the pipe overpack container shall be 
sealed to prevent outside air from entering the container. . A now-indicating device shall be connected to sampling system and 
operated according to the direct canister or manifold sampling 
requirements, as appropriate. 

(Section C1-1a(4)(iii)) 

197c If sampling through a pipe overpack container filter vent hole is used, are the 
following criteria met? . The site has documentation that demonstrates that they have 

determined through testing the appropriate length of time for 
exchanging the filter with the sampling device to assure representative 
samples are collected. 

(Section C1-1a(4)(iii)) 
-- -

Procedure Documented 
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Location YIN (Why?) 
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Procedure Documented 

Adequate? 
WAP Requirement1 Location Y/N (Why?) 

Are procedures, process. and equipment adequate to ensure that samples 
collected through the drum lid by punching meet the following requirements: . The lid of the drum's 90·mil rigid poly liner shall contain a hole for 

venting to the drum. If the DAC for Scenario 1 is met, a sample may be 
collected from inside the 90-mil rigid poly liner. . If head space gas samples are collected from the drum heads pace 
prior to venting the 90-mil rigid poly liner, the sample is not acceptable 
and a nonconformance report shall be prepared, submitted, and 
resolved. . The drum lid shall be breached using a punch that forms an airtight 
seal between the drum lid and the manifold or canister . The seal between the drum lid and tile sampling head shall be 
designed to minimize the intrusion of ambient air . All components of the sampling system that come in contact with 
sample gases shall be purged with humidified zero air, nitrogen, or 
helium prior to sample collection . Equipment blanks and field reference standards shall be collected 
through all components of the punch that contact the head space gas 
sample . Pressure shall be applied to the punch until the drum lid has been 
breached . Provisions shall be made to relieve excessive drum pressure 
increases during drum punch operations; potential pressure increases 
may occur during sealing of the drum punch to the drum lid . The filter is sealed to prevent outside air from entering the drum 

(Section C1-1a(4)(ii)) 
.. ~~~~--·· . ··~---·-···---~ -
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l-~-19_8_a--+l--. -A-flo-w-in-d-ic-a-ti-ng-d-evice or pressure regulator to verify flow of gases 

shall be pneumatically connected to the drum punch and operated in 
the same manner as the flow indicating device 

• Equipment are used to secure the drum punch sampling system to the 
drum lid 

• If the heads pace gas sample is not taken at the time of drum 
punching, the presence and diameter of the rigid liner vent hole is 
documented during the punching operation for use in determining an 
appropriate Scenario 2 DAC. 

(Section C1-1a(4)(ii)) 

I ) I· ··. Quality. control Sample'Collection 

199 I Are procedures in place to ensure that the following QC sample requirements 
are met: 

• Field QC samples are collected on per sample batch basis for manifold 
and direct canister sampling. A sampling batch is defined as up to 20 
samples collected within 14 days of the first sample 

• Field samples are collected and analyzed on a per on-line batch basis 
for on-line sampling/analysis systems. An on-line batch is defined as 
the number of head space gas samples that are collected within a 12 
hour period from tile same on-line integrated analysis system 

• For the manifold sampling method, field blanks, equipment blanks, 
field duplicates, and field reference samples are collected prior to 
sample collection on a per sampling batch basis or one per day, 
whichever is more frequent 

• For the direct canister sampling method field blanks and field 
duplicates are collected on a per sampling batch basis prior to sample 
collection; while equipment blanks and field reference samples are 

collectedafterequ~mentpurohase,dean~~'=a~nd~a=ss~e~m~b~ILy _____ ~---~------~----~------~---------~ 
199a I • For the On-line sampling method, field blanks, equipment blanks, field 

duplicates, and field reference samples are collected on a per on-line 
batch basis. (Note: The on-line /Jiank replaces the laboratory and 
equipment blanks, the on-line duplicate replaces the field duplicate 
and the laboratory duplicate, and the on-line sample control replace 
the field reference standard and the laboratory control sample.) 

(Section C1-1b, C1-1b(1), C1-1b(2), C1-1b(3), C1-1b(4)) 
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Procedure Documented 

Adequate? 
WAP Requiremene Location YIN (Why?) 

Do procedures adequately assign tile site project manager with the 
responsibility of monitoring field QC results and initiate the nonconformance 
report process in the event the following acceptance criteria are not met or 
sample collection frequencies are not met: 

• Field and equipment blanks shall be less than 3 times the detection 
limits specified in Table C3-2 and equipment blank results determined 
by FTIR shall be Jess than the PRQL specified in Table C3-2 (Section 
C1-1b(1) and C1-1b(2)) . Field reference standards shall have a recovery of between 70 and 
130% (Table C1-3) . Field Duplicates st1all have an RPD of less than or equal to 25 

(Sections C1-1b and C1-1b(4); Table C1-3) 

Are procedures in place to ensure that field reference standards meet the 
following criteria: . Field reference standards shall contain a minimum of 6 analytes listed 

in Table C3-2 at a range of between 10 and 100 ppmv and at 
concentrations greater than the MDL 

• Field reference standards shall be traceable to a nationally recognized 
standard, if available 

• If commercial gases are used, they shall be accompanied by a 
Certificate of Analysis and all field reference standards are traceable to 
certificates. . Commercial gases are not used past the manufacturer specified shelf 
life. . Field reference samples are submitted blind to the laboratory at a 
frequency of one per sampling batch. (Note: Field reference standards 
may be discontinued for direct canister method if QAO accuracy 
objectives are met) 

(Section C1-1b(3)) 

Are procedures in place to ensure that field duplicate samples are collected 
sequentially and in accordance with Table C1-1. (Section C1-1 b(4)) 

--· 
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Sample Equipment Testing; hispection and IVIaintenariC:E!: 
, ... ; .' .• -.··I ··• . . l . ·' - ·,"' ' . · •• ' 

203 I Are procedures in place to ensu1·e that sample containers are cleaned in 
accordance with the following specifications: 

• All sampling components that contact sample gases are constructed of 
inert materials such as stainless steel or Teflon® 

• The sampling manifold and canisters are properly cleaned and leak 
checked prior to each sampling event In accordance to or equivalent 
with T0-14A or T0-15 methodology 

• SUMMA® canisters or equivalent are cleaned on an equipment 
cleaning batch basis. An equipment cleaning batch is defined as the 
number of canisters that can be cleaned together at one time using the 
same cleaning method 

• The cleaning system consists of an optional oven and a vacuum 
manifold which uses a dry vacuum pump or a cryogenic trap backed 
by an oil sealed pump 

• Prior to cleaning a 24 hour leak check shall be perfom1ed (+/- 2 psig) 
on all canisters 

• Canisters that shall be checked for leaks, repaired, and reprocessed 

• One canister per equipment cleaning batch is filled with humid zero air 
or humid high purity nitrogen and analyzed for VOCs 

• A batch is considered clean if VOC concentrations are less than 3 
times the MDLs specified in Table C3-2 

• Certified leak-free canisters are evacuated to 0.1 mm Hg or less for 
storage 

• Canister cleaning certification documentation is available at the 
cleaning facility and the cleaning facility initiates canister tags. 

(Section C1-1c, C1-1c(1)) 

204 I Are procedures in place to ensure that manifold pressure sensors and 
ambient air temperature sensors are certified prior to initial use and annually 
using NIST traceable standards. In addition OVAs if used shall be calibrated 
daily using known calibration gases and the balance of the OVA calibration is 
consistent witll the manifold purge gas. 

(Section C1-1d) 
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Procedure Documented 

Adequate? 
WAP Requiremene Location YIN (Why?) 

Are procedures in place to ensure that sampling equipment are cleaned and 
leak checked using the following specifications: . Surfaces of all sampling equipment that will come in contact with 

sample gases are thoroughly inspected and cleaned prior to assembly . Manifolds and sampling heads shall be purged with humidified zero 
air, nitrogen, or helium and leak checked after assembly . The cleaning shall be repeated if routine system cleaning is 
inadequate . Manifolds and sampling heads which are reused shall be cleaned and 
leak checked according to procedures in the EPA's Compendium 
Method T0-14A or T0-15 after sample collection, field duplicate 
collection, field blank collection, and after the additional cleaning 
require for field reference samples. All manifold ports shall be capped 
or closed with valves (sample canisters may be attached as well) . Manifolds are cleaned by heating the sample side of the manifold to 
150°C and periodically evacuated and flushed with humidified zero air, 
nitrogen, or helium . Manifolds not in use are demonstrated as clean before storage with a 
positive pressure of humidified zero air, nitrogen, or 11elium gas in the 
sampling and standard sides . Sampling is suspended when the analysis of an equipment blank 
indicated the VOC limits have been exceeded or if a leak test fails. . Sampling systems are cleaned after field reference standard collection 
by installing a gas tight connector in place of tile sampling head, 
between the flexible hose and purge assembly. This allows tile sample 
and standard side to be flushed with humidified zero air, nitrogen, or 
helium in conjunction with heated pneumatic lines . Needles, airtight fitting or seal, adapters, and filters are cleaned in 
accordance with the EPA Method T0-14A or T0-15 procedures. 
Sample heads shall be discarded or cleaned according to Method TO-
15. In addition, the needle, the airtight fitting and seal, and the filter 
should be purged with zero air, nitrogen, or helium and capped for 
storage 

(Section C1-1c(2), Section C1-·lc(3), Section C1-1c(4), and Section C1-c(5)) 
---·---···· ·······--·~-. -~··-··---- ---'--
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208 

Procedure Documented 

Adequate? 
WAP Requiremene Location YIN (Why?) 

' .. ' . 
·. Sample J-landling and. Custody. 

. 

Do formats for field logs and custody records specify documentation of the 
following information: . Name of sampling facility . Waste container identification number . Sample identification number of each sample referenced to waste 

container . Sample matrix . Time and date of sample collection . Type/number and size of sample container(s) . Method of sample preservation . Requested analyses . Sampler(s) name t11rough signature 

• Signatures of custodians relinquishing and receiving custody of 
samples including date and time of transfer until time of final 
disposition . Analytical laboratory . Off-site shipping information (date, time. shipper, mode, air bill or 
lading number) 

(Section C1-5) 

Are procedures are in place to ensure that samples and sampling equipment 
are identified with unique identification numbers? (Section C1-5) 
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Procedure Documented 

Adequate? 
WAP Requirement1 Location YIN (Why?) 

Do sample tags or labels contain the following information: . Sample Description . Ambient temperature and pressure . Sample identification number . Analyses requested . Date/Time of collection . QC Designation (if applicable) . Sampler's initials and organization 

(Section C1- 5) 

All sampling equipment, canisters, and samples are identified with unique 
identification numbers that are traceable to equipment cleaning batches. 

(Section C1~ 5) 

Are procedures in place to ensure samples are sealed witll intact custody 
seals and that one or more of the following custody conditions are met: . It is in the possession of an authorized individual . It is in the view of an authorized individual, after being in the 

possession of that individual . It was in the possession of an autho1ized individual and access to the 
sample was controlled by locking or placement of signed custody seals 
that prevent undetected access . It is in a designated secure area, such as a controlled access location 
with complete documentation of personnel access or a radiological 
containment area (hot cell or glove box) 

(Section C1- 5) 
-

Are procedures in place to ensure that discrepant sample information, 
indications of damage. or indications of tampering are documented? (Section 
C1- 5) 

Are procedures in place to ensure that sample custody is maintained until the 
sample is released by the site project manager or expended? 

(Section C1- 5) 
' . 
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WAP Requirement1 
-

215 Are procedures in place to ensure that SUMMA canisters are packaged to 
prevent damage to the pressure gauge or associated connections by 
packaging in metal boxes with separate compartments or cardboard boxes 
with foam inserts? (Section C1- 6) 

--
216 Are procedures in place to ensure that samples are packaged to prevent 

damage to the sample container and maintain preservationtemperature? 

(Section C1- 6) 

217 Are procedures in place to ensure that adequate cold packs are included in 
the DOT approved sample shipping container to ensure that all temperature 
requirements are met? (Section C1- 6) 

#_,.,.,.., 

218 Are procedures in place to ensure that sample COC fonms are secured for 
shipment to the inside of the sealed or locked shipping container lid and that 
samples and shipping containers are affixed with tamper proof seals or 
devices? (Section C1- 6) 

--

Procedure Documented 

Adequate? 
Location Y/N (Why?) 
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Procedure Documented 

WAP Requiremene 
Adequate? 

Location I Y/N (Why?) 
~~~-- ---·-· 

Laborat61'yoperi!!tions 

220 I Are procedures in place to ensure that all VOC analyses are evaluated using 
the following criteria: 

• Precision is assessed by analyzing laboratory duplicates, Laboratory 
Control Sample (LCS), and PDP blind-audit samples in comparison to 
Table C3- 2 

• Accuracy as %R sMII be assessed by analyzing LCS samples and 
PDP blind-audit samples in comparison to criteria in Table C3-3 

• MDLs are expressed in nanograms/ for VOCs and must be less than 
or equal to those listed in Table 3-2 

• Laboratory completeness shall be expressed as the number of 
samples analyzed with valid results as a percent of the total number of 
samples submitted for analysis. A composited sample is treated as 
one sample for the purposes of completeness, because only one 
sample is run through the analytical instrument 

• Comparability shall be achieved througll the use of standardized 
methods, traceable standards by requiring successful participation in 
the PDP program 

• Representativeness will be achieved by collecting sufficient numbers 
of samples using clean sampling equipment that does not introduce 
sample bias. 

• All method detection limits and program required detection limits shall 
be less than the Program Required Detection Limits listed in Table C3-
2 and the detection limit study procedures shall be documented in 
laboratory SOPs. In addition, the laboratory shall demonstrate that 
they are capable of meeting the Program Req•Jired Detection Limits by 
analyzing at least one calibration standard below the PRQL 

(Section C3-5) 

221 I Are procedures in place to ensure that only laboratories that are qualified 
through participation in the Perfon11ance Demonstration Program are eligible 
to analyze waste samples? (Section C-3a(3)) 
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WAP Requirement1 

222 Are procedures in place to ensure that Tentatively Identified Compounds shall 
be added to the target compound list if they are reported in 25% of the waste 
containers sampled from a given waste stream and if they appear in the 20 
NMAC 4.1.200 (incorporating 40 CFR §261) Appendix VIII list? (Section C-
3a(1)) 

222a Are procedures documented to ensure t11at the following criteria are met with 
regard to the recognition and reporting of TICS for GC/MS Methods for 
head space gas sampling: 

• Relative intensities of major ions in the reference spectrum (ions 
greater than 10% of the most abundant ion) should be present in the 
sample spectrum. . The relative intensities of the major ions should agree within ± 20 
percent. . Molecular ions present in the reference spectrum should be present in 
the sample spectrum. . Ions present in the sample spectrum but not in the reference spectrum 
should be reviewed for possible background contamination or 
presence of coeluting compounds. . Ions present in the reference spectrum but not in the sample spectrum 
should be reviewed for possible subtraction from the sample spectrum 
because of background contamination or coeluting peaks. . The reference spectra LiSed for identifying TICs shall include, at 
minimum, all of the available spectra for compounds that appear in the 
20.4.1 .200 NMAC (incorporating 40 CFR Part 261) Appendix VIII list. 
The reference spectra may be limited to VOCs when analyzing 
headspace gas samples. . TICs for headspace gas analyses that are performed through FTIR 
analyses shall be identified in accordance with the specifications of 
SW-846 Method 8410. 

(Section C3-1) 

Procedure Documented 

Adequate? 
Location Y/N (Why?) 
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Example of 
Implementation/ Objective 

Procedure Documented Evidence, as applicable Comment . 
(e.g., any change m 

Adequate? Item Adequate? procedure since last 
WAP Requirement1 

J Location .I Y/N (Why?) Reviewed YIN audit, etc.) 
~--+--------------------------
222b I Are procedures in place to assure that TICs are reported as part of the 

analytical batch data reports for GC/MS Methods in accordance with the 
following minimum criteria: 

• a TIC in an individual container head space gas or solids sample shall 
be reported in the analytical batch data report if the TIC meets the SW-
846 identification criteria listed above and is present with a minimum of 
10% of the area of the nearest internal standard. 

• a TIC in a com posited headspace gas sample that contains 2 to 5 
individual container samples shall be reported in the analytical batch 
data report if the TIC meets the SW-846 identification criteria listed 
above and is present with a minimum of 2% of the area of the nearest 
internal standard. 

• a TIC in a composited headspace gas sample that contains 6 to 10 
individual container samples shall be reported in the analytical batch 
data report if the TIC meets the SW-846 identification criteria listed 
above and is present with a minimum of 1% of the area of the nearest 
internal standard. 

• a TIC in a composited headspace gas sample that contains 11 to 20 
individual container samples shall be reported in the analytical batch 
data report if the TIC meets the SW--846 identification criteria listed 
above and is present with a minimum of 0.5% of the area of the 
nearest internal standard. 

(Section C3-1) 

I l ; -"· Qualio/ ~ssu;ra~ce ?l?jecti~~~ : : : ;,~ : {:::.<.·1 
224 I Are procedures in place to ensure that the precision of the head space gas 

sampling and analysis rnust be assessed by the sequential collection of field 
duplicates for manifold sampling operations or simultaneous collection of field 
duplicates for direct canister sampling operations for VOCs? (Section C3-2) 

---------------+-------+----------r--------+--------~----------------~ 
225 I Are procedures in place to ensure that corrective action will be taken if the 

duplicate RPD exceeds 25% for any analyte found greater than the PRQL in 
both of the duplicate samples? (Section C3-2) 

226 I Are procedures in place to ensure that the accuracy of head space gas 
sampling is assessed through the collection of field reference standards and 
at a frequency of one field response standard for every 20 containers sampled 
or per sampling batch and through the collection of equipment blanks at the 
frequency of one for every equipment cleaning batch? (Section C3-2) 

--------------~------~----------L-------~--------_J----------------~ 
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WAP Requiremene 

227 Are procedures in place to ensure that corrective actions are taken if the field 
reference standard is less than 70% recovery or greater than 130% and that if 
the blank concentration for any blank exceeds 3 times the MDL listings in 
Table C3-2? (Section C3-2) 

228 Are procedures in place to ensure that sampling completeness shall be 
expressed as the number of valid samples collected as a percent of the total 
number of samples collected for each waste steam, where a valid sample is 
defined as a sample collected in accordance with approved sampling methods 
and the drum was properly prepared for sampling? (Section C3-2) 

229 Are procedures in place to ensure that the minimum sampling completeness 
percentage for any waste stream is 90 percent? (Section C3-2) 

- -
230 Are procedures in place to ensure that sample comparability is assured 

through the use and application of uniform procedures and equipment and 
application of data usability criteria, and that corrective action is taken if the 
uniform procedures and equipment are not used without approved and 
justified deviations (Section C3-2) 

231 Are procedures in place to ensure that sample representativeness is 
maintained (Section C3-2) 

~ 

Example of 
Implementation{ Objective 

Comment Procedure Documented Evidence, as applicable 
(e.g., any change in 

Adequate? Item Adequate? procedure since last 
Location YIN (Why?) Reviewed YIN audit, etc.) 

... 

1. The WAP requirements should be presented in rJocuments, such as procedures. Each of the questions posed under WAP requirements are meant to determine whether 
procedures are in place or whether documents are evident which demonstrate that the specific WAP requirement is or can be met. 
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Table CG-5 Radiography Checklist 
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Radiography Checklist 

Procedure Documented 

WAP Requiremene 
Adequate? 

Location I YIN (Why?) 

I !c r . ---- Quality Assu~ance Objectives • 
I I 

233 I Are process procedures in place to meet the following Quality Assurance 
Objectives? 

Precision 

• Does the site describe in its QAPjP and SOP(s) activities to reconcile 
any discrepancies between two radiography operators with regard to 
identification of the waste matrix code, liquids in excess of TSDF-WAC 
limits, and compressed gases through independent replicate scans 
and independent observations? And additionally, activities to verify the 
precision of radiography prior to use by tuning precisely enough to 
demonstrate compliance wit11 QAOs througll viewing an image test 
pattern? 

Accuracy 

• Was accuracy obtained by using a target to tune the image for 
maximum sharpness and by requiring operators to successfully 
identify 100 percent of the required items in a training container during 
their initial qualification and subsequent requalification? 

233a I Completeness 

• Was an audio/videotape (or equivalent media) of the radiography 
examination and a radiography data form validated according to the 
requirements in Section C3-10? 

• Was an audio/videotape (or equivalent media) of the radiography 
examination and a radiography data form obtained for 100% ofthe 
waste containers subject to radiography? 

Comparability 

• Is comparability ensured through the use of standardized radiography 
procedures and operator training and qualifications 

(Section C3-4a) 
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Example of 
Implementation/ Objective 

Evidence, as applicable 

Item Adequate? 
Reviewed Y/N 
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Comment 
(e.g., any change in 
procedure since last 

audit, etc.) 
f<, .. ·• 

. ' .. ········· 
..•.. ' 

.. . . . ·.. .. . .. . . .... . . . . .. ·• ·.. . 
........ ( iC , t. . ';Ey;." .. h'+ ·ui ... ' Characte,rizlltion.~np Syste111 Requirements ...•. ·· 

234 

235 

236 

237 

238 

239 

240 

Does the site have procedures to ensure that radiography is used to identify 
and verify waste container contents and verify the waste's physical form? 
Does the site have procedures to identify prohil)ited materials? (Section C-3c; 
C1-3) 

Do procedures or other supporting documentation ensure that every waste 
container will undergo radiogf"dphy and/or VE as necessary to augment AK? 
(Section C-3c) 

Do procedures ensure that containers whose contents prevent full 
examination are examined by visual examination rather than by radiography 
unless the site certifies that visual examination would provide no additional 
relevant information for t11at container based on tM AK information for the 
waste stream? (Section C1-3) 

Do procedures or other supporting documentation ensure that the physical 
form determined by radiograplly is compared witll the waste stream 
descriptions? If discrepancies are noted, will a new waste stream be 
identified? (Section C-3c) 

Are there procedures to ensure the data is obtained from an audio/video 
recorded scan provided by trained radiography operators? (Section C1-3) 

" 

Were all activities required to achieve the radiography objective described in 
site Quality Assurance Project Plans (OAPjPs) and Standard Operating 
Procedures (SOPs)? (Section C3-4) 

Did the radiography system consist of the following equipment or equivalent: . an X-ray producing device? . an imaging system? . an enclosure for radiation protection? . a waste container handling system? . an audio/video recording system or equivalent? . an operator control and data acqiJisition station? 

(Section C1-3) 
" 

PERMIT ATTACHMENT C6 
Page C6-99 of 109 

! 



~l 
(jJ ... ,, 
U: 
1'\l 
i'J1 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 
May 8, 2012 

241 

242 

,·· 

243 

245 

246 
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247 

248 

249 

... 

Procedure Documented 

Adequate? 
WAP Requirement1 Location YIN (Why?) 

Did the X-ray producing device have controls which allow the operator to vary 
voltage, thereby controlling image quality? Was it possible to vary the voltage, 
typically between 150-400 kV, to provide an optimum degree of penetration 
through the waste? Was high-density material examined with the X-ray device 
set on the maximum voltage? Was low-density material examined at lower 
voltage settings to improve contrast and image definition? (Section C1-3) 

--
Do procedures or other documentation ensure that an audio/videotape or 
equivalent is made of the waste container scan and maintained as a non-
permanent record? (Section C1-3) 

" 

DataC,ompilation i··•··· ·. 
:.:: .. ' 

Are there procedures to ensure that a radiograpllY data form is used to 
document the waste matrix code, ensure the waste container contains no 
ignitable, corrosive or reactive waste by documenting the absence of liquids in 
excess of TSDF-WAC limits or compressed gases, and verify that the physical 
form of the waste is consistent with the waste stream description documented 
on the WSPF? (Section C1-3) 

If radiography indicates that the waste does not match the waste stream 
description, do procedures ensure that the appropriate corrective action was 
taken? (Section C-3c) 

If a discrepancy is noted, do procedures ensure that the proper waste stream 
assignment is determined, the correct hazardous waste numbers assigned, 
and the resolution documented? (Section C-3c) 

• ... . ··. -. . . . . 
Training - .. · .. ·· . .. · .... : . ·· 

Do site procedures ensure that only trained personnel are allowed to operate 
radiography equipment? (Section C1-3) 

Do site procedures ensure that training requirements for radiography 
operators is based upon existing industry standard training requirements? 
(Section C1-3) 

Does the documented training program provide radiography operators with 
both formal and on-the-job training (OJT)? (Section C1-3) 

~--- ~~ ......... -~~-- . - -~~-----·····---
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Procedure Documented 

Adequate? 
WAP Requiremene Location YIN (Why?) 

Does the documented training program ensure that the radiography operators 
are instructed in the specific waste generating practices and typical packaging 
configurations expected to be found in each waste stream at the site? 
(Section C1-3) 

---
Does the documented training program ensure that the OJT and 
apprenticeship are conducted by an experienced, qualified radiography 
operator prior to qualification of the candidate? (Section C1-3) 

Is the documented training program site specific? 

(Section C1-3) 

Does the documented training program ensure that a training drum with 
various container sizes is scanned by each operator on a semiannual basis? 
Is the videotape reviewed by a supervisor to ensure that operators· 
interpretations remain consistent and accurate? (Section C1-3) 

Do site procedures ensure that the site prepares Testing Batch Data Reports 
or equivalent which includes aU data pertaining to radiograpllY for up to 20 
waste containers without regard to waste matrix? (Section C3-1 0) 

-· 
•••• ' -': ·Quality. Assurance 

.. 

Does the documented training program ensure that the imaging system 
characteristics are verified on a routine basis? (Section C1-3) 

Do procedures ensure that independent replicate scans and replicate 
observations of the video output of the radiography process are performed 
under uniform conditions and procedures? Are independent replicate scans 
performed on one waste container per day or per testing batch of 20 samples, 
which ever is less frequent, by a qualified radiography operator that was not 
involved in the original scan of the waste container? Are independent 
observations of one scan (not the replicate scan) performed once per day or 
per testing batch, which ever is less frequent, by a qualified radiography 
operator that was not involved in the original scan of the waste container? 
(Section C1-3) 

-
Do procedures ensure that oversight functions include periodic audio/video 
media reviews of accepted waste containers, are performed by qualified 
radiography operators that were not involved in the original scans of the waste 
containers? (Section C1~3) 

-
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WAP Requirement1 

268 Is the site project manager responsible for monitoring the quality of the 
radiography data and calling for corrective action, when necessary? (Section 
C1-3) 

' 

Procedure Documented 

Adequate? 
Location YIN (Why?) 

Example of 
Implementation/ Objective 

Comment Evidence, as applicable 
(e.g., any change in 

Item Adequate? procedure since last 
Reviewed YIN audit, etc.) 

·--.•...... _ .. _ .. 
·,- -. >- .. 

Data Vaiidati_cm, Revie~, Verification and Rep9rting ··-· 
,;_·. 

•. .·.:;2-•·<_ .· ..... _._·: .. -. 
277 Do procedures ensure that all applicable data generation review verification 

and validation activities specified in C3-10 are followed, including all signatory 
releases? (Section C3-10) 

278 Do procedures ensure that radiography tapes have been reviewed at a 
frequency of one waste container per day or once per testing batch, 
whichever is less frequent, to ensure data are correct and completed? 
(Section C1-3) 

279 Do procedures ensure that all applicable project-level signatory releases and 
DQOs (Section C3-11) as specified in the WAP are performed? (Section C3-
10b) 

282 At the data generation level, do procedures ensure that all electronic and 
video data stored appropriately to ensure that waste container, sample, and 
associated QA data are readily retrievable? Are radiography tapes reviewed, 
at a frequency of one waste container per day or once per testing batch, 
whichever is less frequent, against the data reported on the radiography 
form? (Section C3-10a, C3-10a(1)) 

283 At the project level, do procedures require the Site Project Manager to certify 
that the radiography data are complete and acceptable based on the 
videotape review of at least one waste container per testing batch or daily, 
whichever is less frequent? (Section C3-10b(1)) 

~--·---~---- ------ -----

. 

1. The WAP requirements should be presented in documents, such as procedures. Each of the questions posed under WAP requirements are meant to determine whether 
procedures are in place or whether documents are evident which demonstrate that the specific WAP requirement is or can be met. 

""· ;; 
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Table C6-6 Visual Examination (VE) Checklist 
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Visual Examination (VE) Checklist 

Procedure Documented 

WAP Requiremene Location 
Adequate? 
YIN (Why?) 

. ,, <: 
Training ·.·. ··. '' ' 

296 Is there documentation which shows that a standardized training program for 
visual examination operators has been developed? Is it specific to the site and 
include the various waste configurations generated/stored at the site? 
(Section C1-4) 

--
297 Is there documentation which shows that the visual examination operators 

receive training on the specific waste generating processes, typical packaging 
configurations, and waste material parameters expected to be found in eac11 
Waste Matrix Code at the site? (Section C1-4) 

- " 

298 Are the visual examination personnel requalified once every two years? 
(Section C1-4) 

-
298a Does the training include the following regardless of Summary Category 

Group? . Identifying and describing the contents of a waste container by 
examining all items in waste containers of previously packaged waste. . Identifying when VE cannot be used to meet the DQOs . 

(Section C1-4) 
-

Example of 
Implementation/ Objective 

.Comment Evidence, as applicable 
(e.g., any change in 

Item Adequate? procedure since last 
Reviewed YIN audit, etc.) 

: -··:, .'' . >' ',:- ' 'i 

( 
: 

.-_- Visual Examination Expert Requirements 
.· ,,· ' ,;··:,· ,·,·· ,• ;, ' ' .-!:'{ I·':_ , ._- ·_ "' 

300 

301 

Does documentation ensure that the site has designated a visual examination 
expert? Is the visual examination expert familiar with the waste generating 
processes that have taken place at the site? Is the visual examination expert 
familiar with all of the types of waste being characterized at that site? (Section 
C1-4) 

Does documentation ersur·e that the visual examination expert shall be 
responsible for the ove all t direction and implementation of the visual 
examination aspects of the program? Does the site's QAPjP specify the 
selection, qualification, and training requirements of the visual examination 
expert? (Section C1-4) 
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Example of 
Implementation/ Objective 

Procedure Documented Evidence, as applicable Comment . 
(e.g., any change m 

Adequate? Item Adequate? procedure since last 
WAP Requiremene Location YIN (Why?) Reviewed YIN audit, etc.) 

•··•· .. .· .. ·· ··• .··· VisuaJExamirlation Procedures • ··.·. •·· :i·. ·. _ F i 

304 Do procedures indicate that all visual examination activities are documented 
on video/audio media or VE performed by using a second operator to provide 
additional verification by reviewing the contents of the waste container to 
ensure correct reporting? (Section C1-4) 

304a Are procedures in place to ensure that when VE is perform.ed using a second 
operator, each operator performing VE shall observe for themselves the 
waste being placed in the container or the contents within the examined waste 
container when waste is not removed? 

(Section C1-4) 

313 Do site procedures ensure that when liquid is found, the non-transparent 
internal container holding the liquid will be assumed to be filled with liquid and 
this volume will be added to the total liquid in the container being 
characterized using VE? The container being characterized using VE would 
then be rejected and/or repackaged to exclude the internal container if it is 
over the TSDF-WAC limits. (Section C-3c) - -------------------------~--------J_ __________ J_ ________ ~ __________ _L __________________ __ 
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WAP Requiremene 

Procedure Documented 

Adequate? 
Location Y/N (Why?) 

. . 

._ QualityAssurance Ol>jectives 
' 
314 Are process procedures in place to meet the following Quality Assurance 

Objectives? 

Precision . Precision is maintained by reconciling any discrepancies between the 
operator and the independent tec11nical reviewer with regard to 
identification of waste matrix code, liquids in excess of TSOF-WAC 
limits, and compressed gases. 

Accuracy 

• Accuracy is maintained by requiring operators to pass a 
comprehensive examination and demonstrate satisfactory 
performance in the presence of the VE expert during their initial 
qualification and subsequent requalification. 

Completeness 

• A validated VE data form will be obtained for 100 percent of the waste 
containers subject to VE. 

Comparability . The comparability ofVE data from different operators shall be 
enl1anced by using standardized VE procedures and operator 
qualifications. 

(Section C3-4b) 
-

Example of 
Implementation/ Objective 

Comment Evidence, as applicable 
(e.g., any change in 

Item Adequate? procedure since last 
Reviewed YIN audit, etc.) 

' ' < -~:- ·::< :. :• 
.. · { .: ... ... ·, .. :. ' 

1' The WAP requirements should be presented in documents, such as procedures. Each of the questions posed under WAP requirements are meant to determine whether 
procedures are in place or whether documents are evident which demonstrate that the specific WAP requirement is or can be met. 
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4 The Permittees demonstrate compliance with the Permit by ensuring that the waste 
5 characterization processes performed by generator/storage sites (sites) produce data compliant 
6 with the WAP and through the waste screening and verification processes. Verification occurs at 
7 three levels: 1) the data generation level, 2) the project level, and 3) the Permittee level. The 
8 Permittees also examine a representative subpopulation of waste prior to shipment to confirm 
9 that the waste contains no ignitable, corrosive or reactive waste; and that assigned 

10 Environmental Protection Agency (EPA) hazardous waste numbers are allowed by the Permit. 
11 The waste confirmation activities described herein occur prior to shipment of the waste from the 
12 generator/storage site to WIPP. 

13 C7-1 Permittee Confirmation of TRU Mixed Waste 

14 Waste confirmation is defined in Part 1 as the activities performed by the Permittees or the co-
15 Permittee the U.S. Department of Energy (DOE), pursuant to this Permit Attachment, to satisfy 
16 the requirements specified in Section 310 of Pub. L. 108-447. Waste confirmation occurs after 
17 waste containers have been certified for disposal at WIPP. The general confirmation process for 
18 WIPP waste is presented in Figure C7-1. 

19 C7-1a Confirmation of a Representative Subpopulation of the Waste 

20 The Permittees shall confirm that the waste contains no ignitable, corrosive, or reactive waste 
21 through radiography (Section C7-1b) or the use of visual examination (Section C7-1c) ofa 
22 statistically representative subpopulation of the waste. Prior to shipment to WIPP, waste 
23 confirmation will be performed on randomly selected containers from each CH and RH TRU 
24 mixed waste stream shipment. Figure C7-1 presents the overall waste verification and 
25 confirmation process. 

26 Waste-confirmation encompasses ensuring that the physical characteristics of the TRU mixed 
27 waste correspond with its waste stream description and that the waste does not contain liquid in 
28 excess of TSDF-WAC limits or compressed gases. These techniques can detect liquid that 
29 exceeds 1 percent volume of the container and containerized gases, which are prohibited from 
30 storage or disposal at the WIPP facility. The prohibition of liquid in excess of TSDF-WAC limits 
31 and containerized gases prevents the storage or disposal of i911itable, corrosive, or reactive 
32 wastes. Radiography and/or visual examination will ensure that the physical form of the waste 
33 matches its waste stream description (i.e., Homogeneous Solids, Soil/Gravel, or Debris Waste). 
34 The results of waste confirmation activities, including radiography and visual examination 
35 records (data sheets, packaging logs, and/or video and audio recordings) will be maintained in 
36 the WIPP facility operating record. Noncompliant waste identified during waste confirmation will 
37 be managed as described in Section C7-2. r 

38 The Permittees shall randomly select at least 7 percent of each waste stream shipment for 
39 waste confirmation. This equates to a minimum of one container from each fourteen containers 
40 in each waste stream in each designated shipment. If there are less than fourteen containers 
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1 from a waste stream in a particular shipment, a minimum of one container from the waste 
2 stream shipped will be selected. If the random selection of containers in a shipment occurs prior 
3 to loading the waste containers into the.Shipping Package, the randomly selected containers 
4 may be consolidated into a single Type B package consistent with transportation requirements. 
5 Documentati'on of the random selection of containers for waste confirmation will be placed in the 
6 WIPP facility operating record. 

7 For each container selected for confirmation in accordance with the process above, the 
8 Permittees will examine the respective nonconformance report (NCR) documentation to verify 
9 NCRs have been dispositioned for the selected container as required by Permit Attachment C3, 

10 Section C3-13. 

11 C7-1a(1) Confirmation Training Requirements 

12 Waste confirmation may be completed by performing actual radiography/visual examination on 
13 the waste container(s) or by a review of radiography/visual examination media and records. 

14 Waste confirmation personnel may be trained to either review of radiography/visual examination 
15 media and records (Level 1) or to perform actual radiography/visual examination on the waste 
16 container(s) (Level 2). Level 2 personnel may also perform waste confirmation by review of 
17 media and records. 

18 C7-1 b Radiography Methods Requirements 

19 Radiography has been developed by the Permittees specifically to aid in the examination and 
20 identification of containerized waste. The Permittees shall describe all activities required to 
21 achieve the radiography objectives in standard operating procedures (SOPs). These SOPs shall 
22 include instructions specific to the radiography system(s) used by the Permittees at an off-site 
23 facility (e.g., the generator/storage site). For example, to detect liquid, some systems require the 
24 container to be rotated back and forth while other systems require the container to be tilted. 

25 A radiography system (e.g., real time radiography, digital radiography/computed tomography) 
26 normally consists of an X-ray-producing device, an imaging system, an enclosure for radiation 
27 protection, a waste container handling system, a video and audio recording system, and an 
28 operator control and data acquisition station. Although these six components are required, it is 
29 expected there will be some variation within a given component between radiography systems. 
30 The radiography system shall have controls or an equivalent process which allow the operator 
31 to control image quality. On some radiography systems, it should be possible to vary the 
32 voltage, typically between 150 to 400 kilovolts (kV), to provide an optimum degree of 
33 penetration through the waste. For example, high-density material should be examined with the 
34 X-ray device set on the maximum voltage. This ensures maximum penetration through the 
35 waste container. Low-density material should be examined at lower voltage settings to improve 
36 contrast and image definition. The imaging system typically utilizes either a fluorescent screen 
37 and a low-light television camera or x-ray detectors to generate the image. 

38 To perform radiography, the waste container is scar:med while the operator views the television 
39 screen. A video and audio recording is made of the waste container scan and is maintained in 
40 the WIPP facility operating record as a non-permanent record. A radiography data· form is also 
41 used to document the Waste Matrix Code, ensure that the waste container contains ng 

42 ignitable, corrosive, or reactive waste by documenting the absence of liquid in excess of TSDF-
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WAC limits or compressed gases, and verify that the physical form of the waste is consistent 
with the waste stream description documented on the WSPF. Containers whose contents 
prevent full examination of the remaining contents shall be subject to visual examination unless 
the Permittees certify that visual examination would provide no additional relevant information 
for that container based on the acceptable knowledge information for the waste stream. Such 
certification sha11 be documented in the WIPP facility operating record. 

For containers that have been characterized using radiography by the generator/storage sites in 
accordance with the method in Attachment C1, Section C1-3, the Permittees may perform 
confirmation by review of the generator/storage site's radiography audio/video recordings. 

For containers which contain classified shapes and undergo radiography, the radiography will 
occur at a facility with appropriate security provisions and the video and audio recording will be 
considered classified. The radiography data forms will not contain classified information. 

C7-1b(1) Radiography Training 

The radiography system involves qualitative and semiquantitative evaluations of visual displays. 
Operator training and experience are the most important considerations for ensuring quality 
controls in regard to the operation of the radiography system and for interpretation and 
disposition of radiography results. Only trained personnel shall be allowed to operate 
radiography equipment. 

The Permittee radiography operators performing waste confirmation shall be trained in 
accordance with the requirements of Permit Attachment F1. 

C?-1 b(2) Radiography Oversight 

The Permittees shall be responsible for monitoring the quality of the radiography data and 
calling for corrective action, when necessary. 

A training drum with internal containers of various sizes shall be scanned biennially by each 
Level 2 operator. The video and audio media shall then be reviewed by a radiography subject 
matter expert to ensure that operators' interpretations remain consistent and accurate. Imaging 
system characteristics shall be verified on a routine basis. 

Independent replicate scans and replicate observations of the video output of the radiography 
process shall be performed under uniform conditions and procedures. Independent replicate 
scans shall be performed on one waste container per day or once per shipment, whichever is 
less frequent. Independent observations of one scan (not the replicate scan) shall also be made 
once per day or once per shipment, whichever is less frequent, by a qualified radiography 
operator other than the individual who performed the first examination. When confirmation is 
performed by review of audio/video recorded scans produced by the generator/storage site as 
specified in Permit Attachment C1, Section C 1-3, independent observations shall be performed 
on two waste containers per shipment or two containers per day, whichever is less frequent. 

C7-1c Visual Examination Methods Requirements 

Visual examination (VE) may also be used as a waste confirmation method. VE shall be 
conducted by the Permittees in accordance with written SOPs to describe the contents of a 
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waste container. Visual examination shall be conducted to identify and describe all waste items, 
2 packaging materials, and waste material parameters. VE may be used to examine a statistically 
3 representative subpopulation of the waste certified for shipment to WIPP to confirm that the 
4 waste contains no ignitable, corrosive, or reactive waste. This is achieved by confirming that the 
5 waste contains no liquid in excess of TSDF-WAC limits or compressed gases, and that the 
6 physical form of the waste matches the waste stream description documented on the WSPF. 
7 · During packaging, the waste container contents are directly examined by trained personnel. 
s This form of waste confirmation may be performed by the Permittees at a generator/storage 
9 site. The VE may be documented on video and audio media, or by using a second operator to 

10 provide additional verification by reviewing the contents of the waste container to ensure correct 
11 reporting. When VE is performed using a second operator, each operator performing the VE 
12 shall observe for themselves the waste being placed in the waste container or the contents 
13 within the examined waste container when waste is not removed. The results of all VE shall be 
14 documented on VE data forms, which are used to document (1) the Waste Matrix Code, (2) that 
15 the waste container contains no ignitable, corrosive, or reactive waste by documenting the 
16 absence of liquids in excess of TSDF-WAC limits or compressed gases, and (3) that the 
17 physical form of the waste is consistent with the waste stream description documented on the 
18 WSPF. 

19 In order to keep radiation doses as low as reasonably achievable at generator/storage sites, the 
20 Permittees may use their own trained VE operators to perform VE for waste confirmation by 
21 reviewing generator/storage site VE data, which includes VE data forms, waste packaging 
22 records, and may also include audio/video media. The Permittees shall document their review of 
23 generator/storage site VE data on confirmation data forms. 

24 If the generator/storage site documented VE using audio/video media in accordance with Permit 
25 Attachment C1, Section C1-4, the Permittees must use the audio/video media to perform 
26 confirmation. If the Permittees perform waste confirmation by review of audio/video media, the 
27 audio/video record of the VE must be sufficiently complete for the Permittees to confirm the 
28 Waste Matrix Code and waste stream description, and verify the waste contains no liquid in 
29 excess of TSDF-WAC limits or compressed gases. Generator/storage site VE video/audio 
30 media subject to review by the Permittees shall meet the following minimum requirements: 

31 • The video/audio media shall record the waste packaging event for the container such 
32 that all waste items placed into the container are recorded in sufficient detail and shall 
33 contain an inventory of waste items in sufficient detail that a trained Permittee VE 
34 operator can identify the associated waste material parameter. 

35 • The video/audio media shall capture the waste container identification number. 

35 • The personnel loading the waste container shall be identified on the video/audio media 
37 or on pac~aging records traceable to the loading of the waste container. 

38 • The date of loading of the waste container will be recorded on the video/audio media 
39 or on packaging records traceable to the loading of the waste container. 

40 VE audio/video media of containers that contain classified shapes shall be considered classified 
41 information. 
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If the generator/storage site did not document VE using audio/video media, the Permittees may 
2 use their own. trained VE operators to perform VE for waste confirmation by reviewing VE data 
3 forms or packaging records prepared by the generator/storage site. To be acceptable, the 
4 generator/storage site VE data forms or packaging records must be signed by two 
5 generator/storage site personnel who witnessed the packaging of the waste and must provide 
6 sufficient information for the Permit1;ees to determine that the waste container contents match 
7 the waste stream description on the WSPF and the waste contains no liquids in excess of 
8 TSDF-WAC limits or compressed gases. Generator/storage site VE forms or packaging records 
9 subject to review by the Permittees shall meet the following minimum requirements: 

10. • At least two generator site personnel shall approve the data forms or packaging 
11 records attesting to the contents of the waste container. 

12 • The data forms or packaging records shall contain an inventory of waste items in 
13 sufficient detail that a trained Permittee VE operator can identify the associated waste 
14 material parameters. 

15 • The waste container identification number shall be recorded on the data forms or 
16 packaging records. 

17 Visual examination video media of ·containers which contain classified shapes shall be 
18 considered classified information. Visual examination data forms will not contain classified 
19 information. 

20 C7-1c(1) Visual Examination Training 

21 The Permittees 's VE operators performing waste confirmation shall be trained in accordance 
22 with the requirements of Permit Attachment F1. 

23 C7-1 c(2) Visual Examination Oversight 

24 The Permittees shall designate at least one VE expert. The VE expert shall be familiar with the 
25 processes that were used to generate the waste streams being confirmed using VE. The VE 
26 expert shall be responsible for the overall direction and implementation of the Permittees 's VE 
27 program. The Permittees shall specify the selection, qualification, and training requirements of 
28 the visual examination expert in an SOP. 

29 C7-1d Quality Assurance Objectives (QAds) for Radiography and Visual Examination 

30 The QAOs the Permittees must meet for radiography and visual examination are detailed in this 
31 section. If the QAOs described below are not met, then corrective action as specified in Permit 
32 Attachment C3, Section C3-13 shall be taken. 

33 C7-1d(1) Radiography QAOs 

34 The QAOs for radiography are detailed in this section. If the QAOs describ~d below are not met, 
35 then corrective action shall be taken. 

36 Data to meet these objectives must be obtained from a video and audio recorded scan provided 
37 by trained radiography operators. Results must also be recorded on a radiography data form. 
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1 The precision, accuracy, representativeness, completeness, and comparability objectives for 
2 radiography data are presented below. 

3 Precision 

4 Precision is maintained by reconciling any discrepancies between two radiography operators 
5 with regard to the waste stream waste confirmation, identification of liquid in excess of TSDF-
6 WAC limits, and identification of compressed gases through independent replicate scans and 
7 independent observations. 

8 Accuracy 

9 Accuracy is obtained by using a target to tune the image for maximum sharpness and by 
10 requiring operators to successfully identify 100 percent of the required items in a training 
11 container during their initial qualification and subsequent requalification. 

12 Representativeness 

13 Representativeness is ensured by performing radiography on a random sample of waste 
14 containers from each waste stream in each shipment. 

15 Completeness 

16 A video and audio media recording of the radiography examination and a validated radiography 
17 data form will be obtained for 100 percent of the waste containers subject to radiography. 

18 Comparability 

19 The comparability of radiography data from different operators shall be enhanced by using 
20 standardized radiography procedures and operator qualifications. 

21 C7 -1 d(2) Visual Examination QAOs 

22 Results must be recorded on aVE data form. The precision, accuracy, representativeness, 
23 completeness, and comparability objectives for VE data are presented below. 

24 Precision 

25 Precision is maintained by reconciling any discrepancies between the operator and the 
26 independent technical reviewer with regard to the waste stream waste confirmation, 
27 identification of liquid in excess of TSDF-WAC limits, and identification of compressed gases. 

2s Accuracy 

29 Accuracy is maintained by requiring operators to pass a comprehensive examination and 
30 demonstrate satisfactory performance in the presence of the VE expert during their initial 
31 qualification. VE operators shall be requalified as sp~cified in Permit Attachment F2. 
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2 Representativeness is ensured by performing VE on a random sample of waste containers 
3 within each waste stream in each shipment. 

4 Completeness 

5 A validated VE data form will be obtained for 1 00 percent of the waste containers subject to VE. 

6 Comparability 

7 The comparability of VE data from different operators shall be enhanced by using standardized 
8 VE procedures and operator qualifications. 

9 C7-1e Review and Validation of Radiography and Visual Examination Data Used for Waste 
1 o Examination 

11 This section describes the requirements for review and validation of radiography and VE data by 
12 the Permittees. 

13 C7-1e(1) Independent Technical Review 

14 The radiography and/or VE confirmation data for each shipment shall receive an independent 
15 technical review. This review will be performed before the affected waste shipment is shipped to 
16 the WIPP facility. The review shall be performed by an individual other than the data generator 
17 who is qualified to have performed the work. The review will be performed in accordance with 
18 approved Permittee SOPs and will be documented on a review checklist. The reviewer(s) must 
19 approve the data as evidenced by signature, and as a consequence, ensure the following: 

20 • Data generation and reduction were conducted in a technically correct manner in 
21 accordance with the methods used (procedure with revision). Data were reported in 
22 the proper units and correct number of significant figures. 

23 • The data have been reviewed for transcription errors. 

24 • Radiography video and audio media recordings have been reviewed (independent 
25 observation) on a waste container basis at a minimum of once per shipment or once 
26 per day of operation, whichever is less frequent. The radiography video/audio 
27 recording will be reviewed against the data reported on the Permittees 's radiography 
28 form to ensure that the data are correct and complete. If review of radiography scans 
29 recorded by the generator/storage site was used to perform confirmation, two 
30 observations must be performed for each shipment or two observations per day, 
31 whichever is less frequent. 

32 C7 -1 e(2) DOE Management Representative Review 

33 The radiography and/or visual examination data forms and independent technical review 
34 checklist (confirmation data package) for each shipment shall receive a DOE management 
35 review. This review will be performed before the affected waste shipment is disposed of at the 
36 WI PP. The review shall be performed by a designated representative of DOE management. The 
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review will be performed in accordance with approved DOE SOPs and will be documented on a 
2 review checklist. The reviewer(s) must approve the confirmation data package as evidenced by 
3 signature, and as a consequence, ensure the following: 

4 • The data are technically reasonable based on the technique used. 

5 • The data have received independent technical review. 

s • The data indicate that the waste examined contained no ignitable, corrosive, or 
7 reactive waste and that the physical form of the waste was consistent with the waste 
8 stream description in the WSPF. 

9 • QC checks have been performed (e.g., replicate scans, image quality checks). 

1 o • The data meet the established QAOs 

11 Upon completion of the DOE management representative review, the waste confirmation data 
12 for the shipment shall be submitted to the WIPP facility operating record as non-permanent 
13 records. Waste confirmation data includes radiography and VE data forms, video/audio media, 
14 and review checklists. 

15 C7 -2 Noncompliant Waste Identified During Waste Confirmation 

16 If the Permittees identify noncompliant waste during waste confirmation at a generator/storage 
17 site (i.e., the waste does not match the waste stream description documented in the WSPF or 
18 there is liquid in excess of TSDF-WAC limits or compressed gases) the waste will not be 
19 shipped. DOE will suspend further shipments of the affected waste stream and issue a CAR to 
20 the generator/storage site. Shipments of affected waste streams shall not resume until the CAR 
21 has been closed. NMED will be notified within 24 hours of any suspension of waste stream 
22 shipments due to the identification of noncompliant waste during waste confirmation. 

23 As part of the corrective action plan in response to the CAR, the generator/storage site will 
24 evaluate whether the waste characterization information documented in the Characterization 
25 Information Summary and/or WSPF for the waste stream must be updated because the results 
26 of waste confirmation for the waste stream indicated that the TRU mixed waste being examined 
27 did not match the waste stream description. The generator/storage site will thoroughly evaluate 
28 the potential impacts on waste that has been shipped to WIPP. DOE will evaluate the potential 
29 that prohibited items were shipped to WIPP and what remedial actions should occur, if any. The 
30 results of these evaluations will be provided to NMED before shipments of affected waste 
31 streams resume. If the Characterization Information Summary or WSPF requires revision, 
32 shipments of the affected waste stream shall not resume until the revised waste stream waste 
33 characterization information has been reviewed and approved by DOE. 

34 If a generator/storage site certifies noncompliant waste more than once during a running 90-day 
35 period, DOE will suspend acceptance of that site's waste until DOE finds that all corrective 
36 actions have been implemented and the site complies with all applicable requirements of the 
37 WAP. 

PERMIT ATTACHMENT C7 
Page C7-8 of 11 

035t~5 



FIGURES 

PERMIT ATTACHMENT C7 
Page C?-9 of 11 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 30, 2010 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
November 30, 2010 

(This page intentionally blank) 

PERMIT ATTACHMENT C7 
Page C?-1 0 of 11 



t~SI 
~;JJ 
0'1 

:!;:tli 

,.;..1; 
r;J) 

......... Configui.e Shipment in WW!S 
r 

~nereturiSkirage Si!e Actkn' 

Revlew and Appro\l!l Ra~ography, 
R91:jlography S<ial'\$, or Ve R~d~~ 

P1~e in t.h"' WIPP Operating 
Record 

RandQmly &!loci at Laast Se~11n Percl!nt 
of tlwl Containers Per W.at'te Stream iil 

the Shlf,lfllent 

~ 
DPe-~ lhe Wa11la Mateh the 
W!Asl!l Strea111 Oascrlptl!m? 

/ 
YfYi. 

No 

/. ·~ 

.. 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 30, 2010 

Perform Radiography, ReW.W of RadiograPhy 
Soohs; VIi; or Re\liew ofVE Rooord!i fur Selectf!(l 1--

Conlllintifll 

Th& Radklgraphy or VE R~Wi~ WI» f.{e Pt~rfOffl'ltlod 
by !f1e Pmmitteas in Actorda~e 'Mth tOil MethOda 
D11scribed in Ule W/'P · 

~ 
Ooes 1he Waste Contain A11y 

AppfQV~? Shiprheni HW'Ff' Pttlhibiteilltems? No 

/ 

Yes 

//'Ca;1 This f.{e Re~!lllved'"" 
wf:!h 1he I Suspend Shlprfllent tJI lhe AffectEd I$CI.i8 Corr&r;tlvt Nitlon 

I Oenera!.of/Storege Slle'f No\ Wasl11 Slfftllm NOtify NMEO 

Yil$ 

V!l'ify Completioo of 
Cti!Y$()1ly$ Af~klil$ 

Figure C7-1 
Overview of Waste Confirmation 

PERMIT ATTACHMENT C7 
Page C7-11 of 11 

R11port 

Perform Correci!Ve A~s 

I 



ATTACHMENT D 

RCRA CONTINGENCY PLAN 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
December 21, 2012 

(This page intentionally blank) 

035~1 



ATTACHMENT D 

RCRA CONTINGENCY PLAN 

TABLE OF CONTENTS 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

December 21, 2012 

Introduction ................................................................................................................................ 1 

D-1 General Information ........................................................................................................ 1 
D-1 a Disposal Phase Overview .................................................................................... 3 
D-1 b Waste Description ............................................................................................... .4 
D-1 c Containers ........................................................................................................... 5 
D-1 d Description of Containers ..................................................................................... 5 
D-1 e Description of Surface Hazardous Waste Management Units .............................. 6 

D-1e(1) CH Bay Operations ................................................................................ 6 
D-1e(2) RH Complex Operations ........................................................................ 6 
D-1 e(3) Parking Area Container Storage Unit (Parking Area Unit) ...................... 7 

D-1 f Off-Normal Events ............................................................................................... 7 
D-1g Containment ........................................................................................................ ? 

D-2 Response Personnel ...................................................................................................... 8 

D-3 Implementation .............................................................................................................. 1 0 

D-4 Emergency Response Method ...................................................................................... 12 
D-4a Notification ......................................................................................................... 13 

D-4a(i) Initial Emergency Response and Alerting the RCRA Emergency 
Coordinator ......................................................................................... 13 

D-4a(2) Communication of Emergency Conditions to F aci!ity Employees ......... 1 5 
D-4a(3) Notification of Local, State, and Federal Authorities ............................. 15 
D-4a(4) Notification of the General Public ......................................................... 17 

D-4b Identification of Hazardous Materials ................................................................. 17 
D-4c Assessment of the Nature and Extent of the Emergency ................................... 18 
D-4d Control, Containment, and Correction of the Emergency ................................... 19 

D-4d( 1) All Emergencies .................................................................................. 19 
D-4d(2) Fire ...................................................................................................... 21 
D-4d(3) Explosion ............................................................................................ .23 
D-4d(4) Spi!!s .................................................................................................... 24 
D-4d(5) Decontamination of Personnel ............................................................. 25 
D-4d(6) Control of Spills or Leaking or Punctured Containers of CH and 

RH TRU Mixed Waste ........................................................................ .25 
D-4d(7) Natural Emergencies ........................................................................... 28 
D-4d(8) Roof Fall .............................................................................................. 29 
D-4d(9) Structural Integrity Emergencies .......................................................... 32 
D-4d(10) Emergency Termination Procedures ................................................... 32 

D-4e Prevention of Recurrence or Spread of Fires, Explosions, or Releases ............. 34 
D-4f Management and Containment of Released Material and Waste ....................... 35 
D-4g Incompatible Waste ........................................................................................... 37 
D-4h Post-Emergency Facility and Equipment Maintenance and Reporting ............... 37 
D-4i Container Spills and Leakage ............................................................................ 38 
D-4j Tank Spills and Leakage .................................................................................... 38 

PERMIT ATTACHMENT D 
Page D-i 

: 035~~2 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
December 21, 2012 

0-4k Surface Impoundment Spills and Leakage ......................................................... 38 

0-5 Emergency Equipment .................................................................................................. 38 

0-6 Coordination Agreements .............................................................................................. 38 

D-7 Evacuation Plan ........................................................................................................... .40 
0-?a Surface Evacuation On-site and Off-site Staging Areas .................................... .40 
0-?b Underground Assembly Areas and Egress Hoist Stations ................................. .41 
0-?c Plan for Surface Evacuation ............................................................................... 42 
0-?d Plan for Underground Evacuation ..................................................................... .42 
0-?e Further Site Evacuation ..................................................................................... .42 

D-8 Required Reports .......................................................................................................... 43 

D-9 Location of the Contingency Plan and Plan Revision .................................................... .43 

References ............................................................................................................................... 45 

PERMIT ATTACHMENT D 
Page 0-ii 



Table 

Table D-1 

Table D-2 
Table D-3 
Table D-4 
Table D-5 
Table D-6 
Table D-7 
Table D-8 
Table D-9 

Figure 

Figure D-1 
Figure D-1a 
Figure D-2 
Figure D-3 
Figure D-4 

Figure D-4a 
Figure D-5 

Figure D-6 
Figure D-7 
Figure D-8 
Figure D-8a 
Figure D-8b 
Figure D-8c 
Figure D-9 
Figure D-10 
Figure D-1 Oa 

Figure D-11 
Figure D-11a 

Figure D-'12 

Drawing 

41-F-087 -014 

LIST OF TABLES 

Title 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

December 21, 2012 

Hazardous Substances in Large Enough Quantities to Constitute a Level II 
Incident 
Resource Conservation and Recovery Act Emergency Coordinators 
Planning Guide for Determining Incident Levels and Response 
Physical Methods of Mitigation 
Chemical Methods of Mitigation 
Emergency Equipment Maintained at the Waste Isolation Pilot Plant 
Types of Fire Suppression Systems by Location 
Hazardous Release Reporting, Federal 
Hazardous Release Reporting, State of New Mexico 

LIST OF FIGURES 

WIPP Surface Structures 
Legend to Figure D-1 

Title 

Spatial View of the WIPP Facility 
WIPP Underground Facilities 
Direction and Control Under Emergency Conditions in Which the Plan Has 
Been Implemented 
WIPP Facility Emergency Notifications 
Underground Emergency Equipment Locations and Underground Evacuation 
Routes 
Fire-Water Distribution System 
Underground Diesel Fuel-Station Area Fire-Protection System 
WIPP On-Site Assembly Areas and WIPP Staging Areas 
RH Bay Evacuation Routes 
RH Bay Hot Cell Evacuation Route 
Evacuation Routes in the Waste Handling Building 
Designated Underground Assembly Areas 
Waste Handling Building Pre-Fire Survey (First Floor) 
Waste Handling Building Pre-Fire Survey (First Floor - Fire Hydrant/Post 
Indicator Location) 
Waste Handling Building Pre-Fire Survey (Second Floor) 
Waste Handling Building Pre-Fire Survey (Second Floor - Fire Hydrant/Post 
Indicator Location) 
WIPP Hazardous Materials Incident Report, Page I of 3 

_ LIST OF DRAWINGS 

Title 

Waste Handling Building 411 Fire Water Collection System Flow Diagram 

PERMIT ATTACHMENT D 
PageD-iii 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
December 21, 2012 

(This page intentionally blank) 

PERMIT ATTACHMENT 0 
Page 0-iv 

: 035~;.;:~ 



ATTACHMENT D 

2 RCRA CONTINGENCY PLAN 

3 Introduction 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

December 21, 2012 

4 The WIPP facility is owned and co-operated by the U.S. Department of Energy (DOE) and co-
5 operated by its designated Management and Operating Contractor (MOC) (Permit Section 
6 1.5.3). 

7 This Contingency Plan was prepared in accordance with the Resource Conservation and 
8 Recovery Act (RCRA) requirements codified in 20.4.1.500 NMAC (incorporating 40 CFR 
9 §264.50 to §264.56), "Contingency Plan and Emergency Procedures," and submitted in 

10 compliance with 20.4.1.900 NMAC (incorporating 40 CFR §270.14(b)(7)). The purpose of this 
11 document is to define responsibilities, to describe coordination of activities, and to minimize 
12 hazards to human health and the environment from fires, explosions, or any sudden or 
13 nonsudden release of hazardous waste, or hazardous waste constituents to air, soil, or surface 
14 water (20.4.1.500 NMAC (incorporating 40 CFR §264.51 [a])). This plan consists of descriptions 
15 of processes and emergency responses specific to hazardous substances, contact-handled 
16 (CH) and remote-handled (RH) transuranic (TRU) mixed waste and other hazardous waste 
17 handled at the WIPP facility. 

18 D-1 Generallnformation 

19 The WIPP facility is located 26 miles (mi) (42 kilometers [km1) east of Carlsbad, in Eddy County 
20 in southeastern New Mexico, and includes an area of 10,240 acres (ac) (4,144 hectares [ha]). 
21 The facility is located in an area of low-population density, with fewer than 30 permanent 
22 residents living within a 10 mi (16 km) radius of the facility. The area surrounding the facility is 
23 used primarily for grazing, potash mining, and mineral exploration. Resource development that 
24 would affect WIPP facility operations or the long-term integrity of the facility is not allowed within 
25 the 10,240 ac (4, 144 ha) that have been set aside for the WIPP Project. 

26 The WIPP facility is designed to receive containers of TRU waste, which will be transported to 
27 the W!PP facility from the ten major and other minor DOE TRU mixed waste generator and/or 
2a storage sites. The waste will be emplaced in the bedded salt of the Salado Formation, 
29 2,150 feet (ft) (655 meters [m]) below ground surface. 

30 As a geologic facility for the management of TRU mixed waste, the WIPP repository is regulated 
31 as a "miscellaneous unit," as defined under 20.4.1.500 NMAC (incorporating 40 CFR §264.601 
32 to §264.603). The areas at the WIPP facility subject to this permit include the surface container 
33 storage areas in the Waste Handling Building (WHB) Container Storage Unit (WHB Unit) and 
34 the Parking Area Container Storage Unit (Parking Area Unit), located south of the WHB, and 
35 the areas below ground in which waste will be emplaced. 

36 The WIPP facility includes other surface structures, shafts, and underground areas (Figures D-
37 1, D-2, and D-3). Surface structures other than the WHB, that support TRU mixed waste 
38 management include: 

39 Exhaust Filter Building - houses the filter banks to which the underground ventilation can 
40 be diverted in the unlikely event of an underground release of radionuclides. 
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1 Guard and Security Building - houses the facility security personnel and communications 
2 equipment necessary for them to perform their duties. Section D-4a specifies the duties of 
3 the security officers relative to contingency actions. 

4 Safety and Emergency Services Building - houses the surface emergency response 
5 vehicles (fire truck, rescue truck, ambulance), Health Services (first aid), Emergency 
6 Operations Center, and the Dosimetry Laboratory. The Hazardous Material Response 
1 Trailer is staged at the WIPP facility in an area that is readily accessible to Emergency 
8 Services. Emergency Services is located in Building 452. Table D-6 describes emergency 
9 equipment and associated locations. 

10 Support Building- houses the Central Monitoring Room (see section D-4a). 

11 Transuranic Package Transporter-!! (TRUPACT-11) Maintenance Facility- is located west 
12 of the CH bay. No TRU mixed waste management activities will occur in this facility. 

13 Surface facilities used for storage of support equipment are identified in Table D-6. 

14 Building 452, Safety and Emergency Services Facility, houses the emergency response 
15 vehicles, emergency equipment, the mine rescue room, mine rescue team equipment, and the 
16 Emergency Operations Center (EOC). The Hazardous Material Response Trailer is staged at 
17 the WIPP facility in an area readily accessible to Emergency Services. Emergency Services is 
18 located in Building 452. 

19 The RCRA permit addresses TRU mixed waste management activities in the WHB Unit, the 
20 Parking Area Unit, and the disposal units. The provisions of this Contingency Plan apply to 
21 hazardous waste disposal units (HWDU) in the underground waste disposal panels, storage in 
22 the WHB Unit and the Parking Area Unit, the Waste Shaft, and supporting TRU mixed waste 
23 handling areas. The remainder of the facility will not manage TRU mixed waste. This 
24 Contingency Plan has also been designed in accordance with 20.4.1.300 NMAC (incorporating 
25 40 CFR § 262.34(a)(4) - Standards for Generators of Hazardous Waste), and will be 
26 implemented whenever there is a fire, explosion, or release of hazardous waste which could 
27 threaten human health or the environment. Hazardous substances in the remainder of the 
2s facility are included as possible triggers of the Contingency Plan but are outside the scope of 
29 the regulations promulgated pursuant to RCRA. This allows WIPP to maintain one emergency 
3o response plan which is consistent with the National Response Teams Integrated Contingency 
31 Plan Guidance (Federal Register, VoL 61, No. 109, June 5, 1996). Inclusion is based on their 
32 National Fire Protection Association (NFPA) ratings in addition to their storage quantities. The 
33 majority of hazardous substances on-site are not expected to trigger the Contingency Plan 
34 because they are present in the same form and concentration as the product packaged for 
35 distribution and use by the general public or are used in a laboratory under the direct 
36 supervision of a technically qualified individual. Superfund Amendments and Reauthorization 
37 Act (SARA) Title Ill excludes these from emergency planning reporting. The list of hazardous 
38 substances in large enough quantities to constitute a Level II incident (Section D-3) is provided 
39 in Table D-1. In addition to TRU mixed waste, these are the only hazardous substances 
40 currently on site which, if spilled, may be of sufficient impact to cause this Contingency Plan to 
41 be implemented. Magnesium Oxide (MgO) is stored on-site in large quantities. It is used as 
42 backfill in the waste emplacement rooms as a pH buffer. The pH buffer will limit the solubility of 
43 radionuclides after the underground rooms are filled and closed. MgO is not a hazardous 
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1 substance, a release of MgO will not create hazardous waste and poses no threat to human 
2 health or the environment, and is therefore not addressed in the Contingency Plan. 

3 Wastes generated as a result of maintenance or response actions will be categorized into one 
4 of three groups and disposed of accordingly. These are: 1) nonhazardous wastes to be 
5 disposed of in an approved landfill, 2) hazardous nonradioactive wastes to be disposed of at an 
6 off-site RCRA permitted facility, and 3) TRU mixed waste to be disposed of in the underground 
7 HWDUs. Disposal of TRU mixed waste in the WIPP facility is subject to regulation under 
8 20.4.1.500 NMAC. As required by 20.4.1.500 NMAC (incorporating 40 CFR §264.601 ), the 
9 Permittees will demonstrate that the environmental performance standards for a miscellaneous 

10 unit, which are applied to the HWDUs in the underground, will be met. In addition, the technical 
11 requirements of 20.4.1.500 NMAC (incorporating 40 CFR §264.170 to §264.178) are applied to 
12 the operation of the container storage units in the WHB Unit and in the Parking Area Unit south 
13 of the WHB. Liquid wastes that may be generated as a result of the fire fighting water or 
14 decontamination solutions will be managed as follows: 

15 Non-Mixed- Hazardous waste liquids contaminated only with hazardous constituents will 
16 be placed into containers and managed in accordance with 20.4.1.300 NMAC 
17 (incorporating 40 CFR §262.34) requirements. The waste will be shipped to an approved 
18 off-site treatment, storage, or disposal facility. 

19 Mixed - Liquids contaminated with TRU mixed waste (inside the WHB Unit) will be 
20 solidified as they are placed into containers with cement, Aquaset, or absorbent material in 
21 them. The solidified materials will be disposed of in the underground WIPP repository as 
22 derived waste. 

23 This chapter of the permit application describes the HWDUs, the TRU mixed waste 
24 management facilities and operations, compliance with the environmental performance 
25 standards, and with the applicable technical requirements of 20.4.1.500 NMAC (incorporating 
26 40 CFR §264.170 to §264.178 and §264.601, respectively). The configuration of the WIPP 
27 facility consists of completed structures; including all buildings and systems for the operation of 
28 the facility. 

29 D-1 a Disposal Phase Overview 

30 The Disposal Phase will consist of receiving CH TRU mixed waste shipping containers, 
31 unloading and transporting the waste containers to the underground HWDUs, emplacing the 
32 waste in the underground HWDUs, and subsequently achieving closure of the underground 
33 HWDUs in compliance with applicable State and Federal regulations. 

34 The TRU mixed waste that will be disposed at the WIPP facility results primarily from activities 
35 related to the reprocessing of plutonium-bearing reactor fuel and fabrication of plutonium-
36 bearing weapons, as well as from research and development. This TRU mixed waste consists 
37 largely of such items as paper, cloth, and other organic material; laboratory glassware and 
38 utensils; tools; scrap metal; shielding; and solidified sludges from the treatment of wastewater. 
39 Much of this TRU mixed waste is also contaminated with substances that are defined as 
40 hazardous under 20.4.1.200 NMAC. 
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D-1 b Waste Description 

2 Waste destined for WIPP are, or were, produced as a byproduct of weapons production and 
3 have been identified in terms of waste streams based on the processes that produced them. 
4 Each waste stream identified by generators is assigned to a Waste Summary Category to 
5 facilitate RCRA waste characterization, and reflect the final waste forms acceptable for WIPP 
6 disposal. 

7 These Waste Summary Categories are: 

8 S3000-Homogeneous Solids 

9 Solid process residues defined as solid materials, excluding soil, that do not meet the 
10 applicable regulatory criteria for classification as debris (20.4.1.800 NMAC (incorporating 
11 40 CFR §268.2[g] and [h])). Included in solid process residues are inorganic process 
12 residues, inorganic sludges, salt waste, and pyrochemical salt waste. Other waste streams 
13 are included in this Waste Summary Category based on the specific waste stream types 
14 and final waste form. This category includes wastes that are at least 50 percent by volume 
15 solid process residues. 

16 S4000-Soils/Gravel 

17 

18 

This waste summary category includes waste streams that are at least 50 percent by 
volume soil. Soils are further categorized by the amount of debris included in the matrix. 

19 S5000-Debris Wastes 

20 This waste summary category includes waste that is at !east 50 percent by volume 
21 materials that meet the criteria for classification as debris (20.4.1.800 NMAC 
22 (incorporating 40 CFR §268.2)). Debris is a material for which a specific treatment is not 
23 provided by 20.4.1.800 NMAC (incorporating 40 CFR §268 Subpart D), including process 
24 residuals such as smelter slag from the treatment of wastewater, sludges or emission 
25 residues. 

26 Debris means solid materia! exceeding a 2.36 inch (60 millimeter) particle size that 
27 is intended for disposal and that is: 1) a manufactured object, 2) plant or animal 
28 matter, or 3) natural geologic material. 

29 Included in the S5000 Waste Summary Category are metal debris, lead containing metal 
30 debris, inorganic nonmetal debris, asbestos debris, combustible debris, graphite debris, 
31 heterogeneous debris, and composite filters, as well as other minor waste streams. 
32 Particles smaller than 2.36 inches in size may be considered debris if the debris is a 
33 manufactured object and if it is not a particle of S3000 or S4000 material. 

34 

35 

36 

37 

38 

Examples of waste that might be included in the S5000 Waste Summary Category are 
asbestos-containing gloves, fire hoses,_aprons, flooring tiles, pipe insulation, boiler jackets, 
and laboratory tabletops. Also included are combustible debris constructed of plastic, 
rubber, wood, paper, cloth, graphite, and biological materials. Examples of graphite waste 
that would be included are crucibles, graphite components, and pure graphite. 
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Wastes may be generated at the WIPP facility as a direct result of managing the TRU and TRU 
2 mixed wastes received from the off-site generators. Such generated waste may occur in either 
3 the WHB Unit or the Underground. For example, when TRU mixed wastes are received at the 
4 WHB Unit, the CH or RH Package shipping containers and the TRU mixed waste containers are 
5 checked for surface contamination. Under some circumstances, 1 if contamination is detected, 
6 the shipping container and/or the TRU mixed waste containers will be decontaminated. In the 
7 underground, waste may be generated as a result of radiation control procedures used during 
8 monitoring activities. The waste generated from radiation control procedures will be assumed to 
9 be TRU and/or TRU mixed waste. Throughout the remainder of this plan, this waste is referred 

10 to as "derived waste." All such derived waste will be placed in the rooms in HWDUs along with 
11 the TRU mixed waste for disposal. 

12 D-1 c Containers 

13 The waste containers that will be used at the WIPP facility qualify as "containers," in accordance 
14 with 20.4.1.1 01 NMAC (incorporating 40 CFR §260.1 0). That is, they are "portable devices in 
15 which a material is stored, transported, treated, disposed of, or otherwise handled." 

16 TRU mixed waste containers, containing off-site waste, will not be opened at the WIPP facility. 
17 Derived waste containers are kept closed at all times unless waste is being added or removed. 

18 Waste, including "derived waste," containing liquid in excess of TSDF-WAC limits shall not be 
19 emplaced in the WIPP (See Permit Attachment C, Section C-1 c). 

20 Special requirements for ignitable, reactive, and incompatible waste are addressed in 
21 20.4.1.500 NMAC {incorporating 40 CFR §§264.176 and 177). The RCRA Permit Treatment, 
22 Storage, and Disposal Facility Waste Acceptance Criteria (TSDF-WAC) precludes ignitable, 
23 reactive, or incompatible TRU mixed waste from being placed into storage or disposed of at 
24 WIPP. 

25 D-1 d Description of Containers 

26 CH TRU mixed waste containers will be either 55-gallon (gal) (208-!iter (L)) drums singly or 
27 arranged into seven (7)-packs, 85-gal {322-L) drums (used as singly or arranged into four (4)-
28 packs, 1 00-gaf (379 L) drums singly or arranged into three (3)-packs, ten-drum overpacks 
29 (TDOP), 66.3 fe (1.88 m3

} SWBs, or standard large box 2s (SLB2). 

30 RH TRU mixed waste containers are either canisters or drums. Canisters will be loaded singly in 
31 an RH-TRU 72-B cask and drums wif! be loaded in a CNS 10-1608 cask. Drums in the CNS 10-
32 1608 cask will be arranged singly or in drum carriage units containing up to five drums each. 
33 Canisters and drums are described in Permit Attachment Mi. 

34 Remote-Handled TRU mixed waste may arrive in shielded containers with an internal capacity 
35 of 4.0 fe (0.11 m\ Shielded containers will be arranged as three-packs= 
36 

1 Typically contamination that is less than six square feet in area and less than 2000 disintegrations per minute (dpm) alpha or 
20,000 dpm beta/gamma, may be decontaminated. Containers that exceed these thresholds will be returned to the point of origin for 
decontamination. 
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D-1 e Description of Surface Hazardous Waste Management Units 

2 The WHB is the surface facility where waste handling activities will take place. The WHB has a 
3 total area of approximately 84,000 square feet (fe) (7,804 square meters [m2

]) of which 49,710 
4 ft2 (4,618 m2

) are designated as the WHB Unit for TRU mixed waste management. Within the 
5 WHB Unit, 32,307 ft2 (3,001 m2

) are designated for the waste handling and container storage of 
6 CH TRU mixed waste and 17,403 ft2 (1 ,617m2

) are. designated for the handling and storage of 
7 RH TRU mixed waste. These areas are being permitted as container storage units. The 
8 concrete floors within the WHB Unit are sealed with an impermeable coating that has excellent 
9 resistance to the chemicals in TRU mixed waste and, consequently, provide secondary 

10 containment for TRU mixed waste. In addition, a Parking Area Unit south of the WHB will be 
11 used for storage of waste in sealed shipping containers awaiting unloading. This area is also 
12 being permitted as a container storage unit. The sealed shipping containers provide secondary 
13 containment in this hazardous waste management unit (HWMU). 

14 D-1e(1) CH Bay Operations 

15 Once unloaded from the Contact-Handled Package, CH TRU mixed waste containers (3-pack of 
16 shielded containers, 7 -packs of 55-gal drums, 3-packs of 1 00-gal drums, 4-packs of 85-gal 
17 drums, SWBs, TOOPs, or one SLB2) are placed on the facility pallet. The waste containers are 
18 stacked on the facility pallets (one- or two-high, depending on weight considerations). The use 
19 of facility pallets will elevate the waste at least 6 inches (in.) (15 centimeters [em]) from the floor 
20 surface. Pallets of waste will then be stored in the CH bay. This storage area will be clearly 
21 marked to indicate the lateral limits of the storage area. This storage area will have a maximum 
22 capacity of thirteen facility pallets of waste during normal operations. These pallets will typically 
23 be in the CH Bay storage area for a period of up to five days. 

24 In addition, four Contact-Handled Packages, containing up to 640 ft3 of CH TRU waste in 
2s containers, may occupy positions at the TRUPACT-11 Unloading Docks (TRUDOCK). 

26 Aisle space shall be maintained in all CH Bay waste storage areas. The aisle space shall be 
27 adequate to allow unobstructed movement of fire response personnel, spill-control equipment, 
2s and decontamination equipment that would be used in the event of an off-normal event. An aisle 
zs space between facility and containment pallets will be maintained in all CH TRU mixed waste 
30 storage areas. 

31 D-1 e(2) RH Complex Operations 

32 Loaded RH TRU casks are received in the RH Bay of the WHB. The RH Bay is served by an 
33 overhead bridge crane used for cask handling and maintenance operations. Storage in the RH 
34 Bay occurs in the RH-TRU 72-B or CNS 10-160B casks. A maximum of two loaded casks may 
35 be stored in the RH Bay and a maximum of one cask in the Cask Unloading Room may be 
36 stored at one time. A minimum of 44 inches (1.1 m) will be maintained between loaded casks in 
37 the RH Bay. The cask serves as secondary containment in the RH Bay for the RH TRU mixed 
38 waste payload container. In addition, the RH Bay has a concrete floor. 

39 Single RH TRU mixed waste canisters are unloaded from the RH-TRU 72-B casks in the 
40 Transfer Cell of the RH Complex where they are transferred to facility casks. Drums of RH TRU 
41 mixed waste will be transferred remotely from the CNS 1 0-160B cask, into the Hot Cell, and 
42 loaded into a canister. Storage in· the Hot Cell occurs in either drums or canisters. A maximum 
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of 12 55-~allon drums of RH TRU mixed waste and one 55-gallon drum of derived waste (94.9 
te (2.7 m )) may be stored in the Hot Cell. Except for the derived waste drum, individual 55-
gallon drums may not be stored in the Hot Cell for more than 25 days. The Transfer Cell houses 
the Transfer Cell Shuttle Car, which is used to facilitate transferring the canister to the facility 
cask. Storage in this area typically occurs at the end of a shift or in an off-normal event that 
results in the suspension of waste handling. A maximum of one canister (31.4 ft3 (0.89 m3

)) may 
be stored in the Transfer Cell in a shielded insert in the Transfer Cell Shuttle Car or in a RH
TRU 72-B cask. 

The Facility Cask Loading Room provides for transfer of a canister to the facility cask for 
subsequent transfer to the waste shaft conveyance and to the Underground Hazardous Waste 
Disposal Unit. The Facility Cask Loading Room also functions as an air lock between the waste 
shaft and the Transfer Cell. Storage in this area typically occurs at the end of a shift or in an off
normal event that results in the suspension of waste handling. A maximum of one canister 
(31.4 ft3 (0.89 m3

)) may be stored in the Facility Cask in the Facility Cask Loading Room. 

Derived waste will be stored in the RH Bay and in the Hot Cell. 

16 D-1 e(3) Parking Area Container Storage Unit (Parking Area Unit) 

17 The area extending south from the WHB within the fenced enclosure identified as the Controlled 
18 Area on Figure A 1-2 is defined as the Parking Area Container Storage Unit. This area provides 
19 storage for up to 6,734 ft3 (191 m3

) of CH and/or RH TRU mixed waste contained in up to 40 
20 loaded Contact-Handled Packages and 8 Remote-Handled Packages. Secondary containment 
21 and protection of the waste containers from standing rainwater are provided by the 
22 transportation containers. Up to 12 additional Contact-Handled Packages and four additional 
23 Remote-Handled Packages may be stored in the Parking Area Surge Area so long as the 
24 requirements of Permit Sections 3.1.2.3 and 3.1.2.4 are met. No more than 50 Contact-Handled 
25 and 12 Remote-Handled Packages may be stored in the Parking Area Storage Unit. 

26 The safety criteria for Contact-Handled and Remote-Handled Packages require that they be 
27 opened and vented at a frequency of at least once every 60 days. During normal operations, 
28 Contact-Handled and Remote-Handled Packages will not require venting while located in the 
29 Parking Area Unit. Any off-normal event which results in the need to store a waste container in 
30 the Parking Area Unit for a period of time approaching fifty-nine (59) days shall be mitigated by 
31 returning the shipment ta.-the generator prior to the expiration of the 60 day NRC venting period 
32 or by moving the Contact-Handled or Remote-Handled Package inside the WHB Unit where the 
33 waste will be removed and placed in one of the permitted storage areas or in the underground 
34 hazardous waste disposal unit. 

35 0-if Off-Normal Events 

36 Off-normal events could interrupt normal operations in the waste management process line. 
37 Shipments of waste from the generator sites will be stopped in any event which results in an 
38 interruption to normal waste handling operations that exceeds three days. 

39 D-1 g Containment 

40 The WHB Unit has concrete floors, which are sealed with a coating designed to resist all but the 
41 strongest oxidizing agents. Such oxidizing agents do not meet the TSDF-WAC and will not be 
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accepted in TRU mixed waste at the WIPP facility. Therefore, TRU mixed wastes pose no 
2 compatibility problems with respect to the WHB Unit floor. 

3 During normal operations, the floor of the normal storage areas within the CH Bay and RH 
4 Complex shall be visually inspected on a weekly basis to verify that it is in good condition and 
5 free of obvious cracks and gaps. When a RH TRU mixed waste container is present in the RH 
6 Complex, inspections will be conducted visually and/or using closed-circuit television cameras in 
7 order to manage worker dose and minimize radiation exposures. Manual inspections of the 
8 areas are performed at least annually during routine maintenance periods when waste is not 
9 present. 

10 Floor areas of the WHB used during off-normal events will be inspected prior to use and weekly 
11 while in use. Containers located in the permitted storage areas shall be elevated from the 
12 surface of the floor. Facility pallets provide at least 6 in (15 centimeters [em]) of elevation from 
13 the surface of the floor. TRU mixed waste containers that have been removed from Contact-
14 Handled or Remote-Handled Packages shall be stored at a designated storage area inside the 
15 WHB so as to preclude exposure to the elements. 

16 Secondary containment at permitted storage areas inside the WHB Unit shall be provided by the 
17 floor. The Parking Area Unit and TRUDOCK storage area of the WHB Unit do not require 
18 engineered secondary containment, since waste is not stored there unless it is protected by the 
19 Contact-Handled or Remote-Handled Packaging. Floor drains, the fire suppression water 
20 collection sump, and portable dikes, if needed, will provide containment for liquids that may be 
21 generated by fire fighting. Sump capacities and locations are shown in Drawing 41-F-087-014. 
22 Residual fire fighting liquids will be placed in containers and managed as described above. 
23 Secondary· containment at storage locations inside the RH Bay, Cask Unloading Room, 
24 Transfer Cell, and Facility Cask Loading Room is provided by the cask or canisters that contain 
25 drums of RH TRU mixed waste. In the Hot Cell, secondary containment is provided by the Hot 
26 Cell subfloor. In addition, the RH Complex contains a 220-gallon (833-L) sump in the Hot Cell, a 
27 11 ,400-gallon (43, 152-L) sump in the RH Bay, and a 220-gallon (833-L) sump in the Transfer 
28 Cell to collect any liquids. 

29 D-2 Response Personnel 

30 Persons qualified to act as the RCRA Emergency Coordinator, as required by 20.4.1.500 NMAC 
21 (incorporating 40 CFR §264.55), are listed in Table D-2. 

32 A RCRA Emergency Coordinator will be on-site at the WIPP facility 24 hours a day, seven days 
33 a week, with the responsibility for coordinating emergency response measures. RCRA 
34 Emergency Coordinators are listed in Table D-2, where four individuals have been designated 
35 primary RCRA Emergency Coordinatars. This is because the on-duty Facility Shift Manager 
36 (FSM) is designated as the RCRA Emergency Coordinator. The four individuals shown serve as 
37 FSM on a rotating shift basis. 

38 Persons qualified to act as the RCRA Emergency Coordinator are thoroughly familiar with this 
39 Contingency Plan, the TRU mixed waste and hazardous waste operations and activities at the 
40 WIPP facility, the locations of TRU mixed waste and hazardous waste activities, the locations on 
41 the site where hazardous materials are stored and used, and the locations of waste staging and 
42 accumulation areas. They are familiar with the characteristics of hazardous substances, TRU 
43 mixed waste and hazardous waste handled at the WIPP facility, the location of TRU mixed 
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1 waste and hazardous waste records within the WIPP facility, and the facility layout. In addition, 
2 persons qualified to act as the RCRA Emergency Coordinator have the authority to commit the 
3 necessary resources to implement this Contingency Plan. Figure D-4 outlines the RCRA 
4 Emergency Coordinator's position relative to other organizations that provide support. 

5 In addition to the RCRA Emergency Coordinator, the following individuals or groups have 
6 specified responsibilities during any WIPP facility emergency: 

7 • Assistant Chief Office Warden (ACOW)-Persons assigned to take accountability for 
8 sections of the site, and then reporting the accountability to the Chief Office Warden. 

9 • Central Monitoring Room Operator (CMRO)-The on-shift operator responsible for 
10 Central Monitoring Room (CMR) operations, including coordination of facility 
11 communications. The facility log is maintained by the CMRO. 

12 • Chief Office Warden (COW)-A predesignated individual with responsibilities for 
13 complete surface accountability at staging areas in the event of an evacuation. The 
14 Chief Office Warden receives reports from the ACOWs. 

15 • Emergency Response Team (ERT)-Supplemental group trained to respond to 
16 surface emergencies, to provide emergency first aid, and to respond to releases of 
17 hazardous waste or hazardous material. ERT members are part of the WIPP 
18 Supplemental Emergency Response Program. 

19 • Emergency Services Technician (EST)/Fire Protection Technician (FPT)-Regular 
20 employee whose job is that of full-time emergency responder. During non-emergency 
21 conditions, the EST/FPT inspects facility fire suppression systems and emergency 
22 equipment. The EST/FPT completes specific sections of the "WIPP Hazardous 
23 Material Incident Report." Additional technical personnel complete identified sections 
24 of the report. 

25 • Fire Brigade-The fire brigade is a team of five personnel who respond to site 
26 emergencies. The team consists of an Incident Commander and four fire fighters. The 
27 fire fighters are trained in accordance with NFPA Standards for Industrial Fire Brigades 
28 (Fire Brigades that perform both advanced exterior and interior structural fire fighting). 

29 • First Line Initial Response Team (FL!RD-Supp!ementa! primary responders in the 
30 event of a general underground emergency for medical and hazardous material 
31 response. The FLIRT also provide$ backup support for the ERT in the event of a 
32 general surface-facility emergency. FLIRT members are part of the WIPP 
33 Supplemental Emergency Response Program. 

34 • Mine Rescue Team (MRD-Supplemental group responsible for underground reentry 
35 and rescue after an emergency evacuation. The MRT responds in accordance with 30 
36 CFR Part 49 requirements. MRT members are part of the WlPP Supplemental 
37 Emergency Response Program. 

38 • Office Warden-An individual assigned responsibility for assuring that personnel are 
39 evacuated from his/her assigned area or building during evacuations. Office Wardens 
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maintain a list of all personnel in their specific area. This list is compared with the 
physical presence of personnel who assemble at the staging areas. The Office 
Wardens report area accountability to the ACOWs. 

4 • EOC Staff-The EOC consists of a minimum staff of three MOC management positions 
5 (the Crisis Manager, a Safety Representative and an Operations Representative) to 
6 activate the EOC. The full EOC Staff includes the Crisis Manager, the Deputy Crisis 
7 Manager, a Safety Representative, an Operations Representative and the EOC 
8 Coordinator. Additional technical and logistics personnel will provide support as 
9 necessary. The EOC is activated by the FSM. Since EOC staff are performing duties 

10 similar to their normal job functions and providing support related to their area of 
11 expertise, no specific RCRA training is required. 

12 D-3 Implementation 

13 The provisions of this Contingency Plan will be implemented immediately whenever there is an 
14 emergency event (e.g., a fire, an explosion, or a natural occurrence that involves or threatens 
15 hazardous or TRU mixed wastes or a release of hazardous substances, hazardous materials, or 
16 hazardous wastes) that could threaten human health or the environment, or whenever the 
17 potential for such an event exists as determined by the RCRA Emergency Coordinator, as 
18 required under 20.4.1.500 NMAC (incorporating 40 CFR §264.51 (b)). The following information 
19 is utilized for categorization of events to determine implementation of the Contingency Plan: 

20 1. Medical Emergencies (does not implement the Contingency Plan) 

21 2. Non-emergency (does not implement the Contingency Plan) 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

a. Fire already out, did not involve any hazardous materials. 

b. Spill or release involved materials excluded according to the SARA Title Ill, 
Statute 42 U.S. C. 11021 (e). Such as: 

1) Any substance present in the same form and concentration as product 
packaged for distribution and use by the general public. {Example: Cleaning 
solutions) 

2) Any substance to the extent it is used in a laboratory under the direct 
supervision of a technically qualified individual. 

3) Petroleum, including crude oil or any fraction thereof, which is not otherwise 
specifically listed or designated as a hazardous substance by Comprehensive 
Environmental Response, Compensation and Liability Act (CERCLA). 
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1 3. Incident Levell: According to the NFPA 471, Responding to Hazardous Materials 
2 Incidents (See Table D-3). If the product(s) involved in the fire, explosion, spill or 
3 leakage meets the following criteria, it will be classified as a Level I incident and does 
4 not implement the Contingency Plan. 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

a. The product does not require a U.S. Department of Transportation (DOT) placard, 
is a NFPA listed 0 or 1 for all categories, or is Other Regulated Materials A, B, C, 
or D. 

b. The fire is under control and the reactivity rating of the material is less than a 
rating 2, indicating a low potential for subsequent explosion as the hazardous 
material can be considered normally stable. 

c. There was no release or the release can be confined with readily available 
resources. 

d. There is no life-threatening situation. 

e. There is no potential environmental impact. 

15 4. Incident Levell!: According to NFPA 471, Responding to Hazardous Materials 
16 Incidents, (See Table D-3). If the product(s) involved in the fire, explosion, spill or 
17 leakage meets the following criteria, it will be classified as a Level II incident and the 
18 Contingency Plan will be implemented by the RCRA Emergency Coordinator. 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 
29 

30 

31 

a. The product requires a DOT placard, is an NFPA 2 for any categories, or is 
Environmental Protection Agency (EPA) regulated waste (Site-specific: Table D-1 
and TRU mixed waste) AND 

b. The incident involves multiple packages. 

c. There is potential for the fire to spread since the hazardous material's flammability 
level (rating 2) is below 200 degrees Fahrenheit, or the reactivity (rating 2) 
indicates that violent chemical changes are possible and thus may be explosive. 

d. The release may not be controllable without special resources. 

e. The incident requires evacuation of a limited area for life safety. 

f. The potential for environmental impact is limited to soil and air within incident 
boundaries. 

g. The container is damaged but able to contain the contents to allow handling or 
transfer of product. 

PERMIT ATTACHMENT D 
Page D-11 of 95 

~:.~~sss 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
December21, 2012 

1 5. Incident Level Ill: According to NFPA 471, Responding to Hazardous Materials 
2 Incidents (See Table D-3). If the product(s) involved in the fire, explosion, spill or 
3 leakage meet the following criteria, it will be classified as a Level Ill incident and the 
4 Contingency Plan will be implemented by the RCRA Emergency Coordinator. 

5 

6 

7 

8 

a. The product is a poison A (gas), an explosive AlB, organic peroxide, flammable 
solid, material that is dangerous when wet, chlorine, fluorine, anhydrous 
ammonia, NFPA 3 and 4 for any categories including special hazards, EPA 
extremely hazardous substances, and cryogenics. 

9 b. The site-specific container size for this incident level will be a tank truck. 

10 

11 

12 

c. There is potential for the fire to spread since the hazardous material's flammability 
level (rating 3 or 4) is below 100 degrees Fahrenheit, or the reactivity (rating 3 or 
4) indicates that the material may explode. 

13 d. The release may not be controlled even with special resources. 

14 e. The incident requires mass evacuation of a large area for life safety. 

15 

16 

17 

f. Even though the NFPA guidelines for this incident level indicate that the potential 
for environmental impact is severe, due to the site engineering controls, the 
impact is contained within the HWMUs. 

18 g. The container is damaged to such an extent that catastrophic rupture is possible. 

19 The above categories include fire situations, weather conditions, natural phenomena, and 
20 explosions which will have to be evaluated to make an incident level determination. A Level II 
21 (potential threat to human health in localized area, potential for moderate on-site environmental 
22 impact) or Level Ill (potential threat to human health in a larger area, potential for severe 
23 environmental impact) incident by definition is considered to be a potential threat to human 
24 health or the environment and, therefore, is considered to be an emergency requiring activation 
25 of the Contingency Plan. 

26 D-4 Emergency Response Method 

27 Methods that describe how and when the WIPP Contingency Plan will be implemented cover 
28 the following 11 implementation areas: 

29 1. Notification (Section D-4a) 
30 2. Identification of hazardous materials (Section D-4b) 
3·1 3. Assessment of the nature and extent of the emergency (Section D-4c) 
32 4. Control, containment, and correction of the emergency (Section D-4d) 
33 5. Prevention of recurrence or spread of fires, explosions, or releases (Section D-4e) 
34 6. Management and containment of released material and waste (Section D-4f) 
35 7. Incompatible waste (Section D-4g) 
36 8. Post-emergency facility and equipment maintenance and reporting (Section D-4h) 
37 9. Container spills and leakage (Section D-4i) 
38 1 0. Tank spills and leakage (Section D-4j) 
39 11 . Surface impoundment spills and leakage (Section D-4k) 
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2 Notification requirements in the event of an emergency at a RCRA hazardous waste 
3 management facility are defined by 20.4.1.500 NMAC (incorporating 40 CFR §§264.56(a) and 
4 (d)). Necessary notifications in case of an emergency at the WIPP facility are described in this 
5 section (Figure D-4a). Personnel at the WIPP facility are trained to respond to emergency 
6 notifications. 

7 D-4a(1) Initial Emergency Response and Alerting the RCRA Emergency Coordinator 

8 The first person to become aware of an incident shall immediately report the situation to the 
9 CMRO, and provide the following information, as appropriate: 

10 • Name and telephone number of the caller 
11 • Location of the incident and the caller 
12 • Time and type of incident 
13 • Severity of the incident 
14 • Magnitude of the incident 
15 • Cause of the incident 
16 • Assistance needed to deal with or control the incident 
17 • Areas or personnel affected by the incident 

1s In addition to receiving incident reports, the CMRO continuously monitors (24 hours a day) the 
19 status of mechanical, electrical, and/or radiological conditions at selected points on the site, 
20 both above and below ground. Alarms to indicate abnormal conditions are located throughout 
21 the WIPP facility. The alarm(s) (e.g., fire, radiation) may be the first notification of an emergency 
22 situation received by the CMRO. The CMRO monitors alarms, takes telephone calls and radio 
23 messages, and initiates outgoing calls to emergency staff and outside agencies. 

24 Once the CMRO is notified of a fire, explosion, or a release anywhere in the facility (either by 
25 eyewitness or an alarm), the RCRA Emergency Coordinator is immediately notified. Once 
26 notified, the RCRA Emergency Coordinator assumes responsibility for the management of 
27 activities related to the assessment, abatement, and/or cleanup of the incident. 

2s A RCRA Emergency Coordinator is on-site at all times and, therefore, can be reached at any 
29 time via a two-way radio or over the public address (PA) and plectrons on-site. If the RCRA 
30 Emergency Coordinator is unavailable or unable to perform these duties, a qualified alternate 
31 RCRA Emergency Coordinator is available. 

32 The EST/FPT is also notified in case of fire, explosion, or release. The RCRA Emergency 
33 Coordinator, as incident commander, determines if supplemental emergency responders are 
34 necessary. Notification of the ERT (surface) is made by using the ERT pagers and/or the public 
35 announcement system. Notification of the FLIRT is by using the Mine Page Phone System. If 
36 the MRT is needed the RCRA Emergency Coordinator will instruct the CMRO to make a PA 
37 announcement for the MRT to assemble in the Mine Rescue Room, located in a predetermined 
38 location. 
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Off-shift personnel may be notified using the on-call list, which is updated weekly by the 
2 Permittees. The FSM/CMRO, each individual on the on-call list, and WIPP Security receive 
3 copies of the on-call list. The CMRO may direct Security to make the notifications. 

4 The response to an unplanned event will be performed in accordance with procedures based on 
5 the applicable Federal, State, or local regulations and/or guidelines for that response. These 
6 include the U.S. Mine Safety and Health Administration (MSHA); NMAC; CERCLA; Chapter 74, 
7 Article 48, New Mexico Statutes Annotated 1978, New Mexico Emergency Management Act; 
8 and agreements between the Permittees and local authorities (Section D-6) for emergencies 
9 throughout the WIPP facility. 

10 After notification by the CMRO, the EST/FPT shall immediately investigate to determine 
11 pertinent information relevant to the actual or potential threat posed to human health or the 
12 environment. The information will include the location of release, type, and quantity of spilled or 
13 released material (or potential for release due to fire, explosion, weather conditions, or other 
14 naturally occurring phenomena), source, areal extent, and date and time of release. The 
15 EST/FPT shall provide information for classification of the incident, according to the emergency 
16 response guidelines, to the RCRA Emergency Coordinator. The RCRA Emergency Coordinator 
17 then classifies the incident after evaluation of all pertinent information. This classification will 
18 consider both direct and indirect effects of the release, fire, or explosion (e.g., the effects of any 
19 toxic, irritating, or asphyxiating gases that are generated, or the effects of any hazardous 
20 surface water run-off from water or chemical agents used to control fire and heat-induced 
21 explosions). 

22 When the RCRA Emergency Coordinator determines that an Incident Levell! or Ill has 
23 occurred, the Contingency Plan is implemented. The RCRA Emergency Coordinator then may 
24 choose to activate the EOC for additional support (Figure D-4). If the RCRA Emergency 
25 Coordinator determines that due to extenuating circumstances the potential to upgrade to an 
26 incident Levell! or Ill exists, the RCRA Emergency Coordinator also may activate the EOC. The 
27 EOC will assist the RCRA Emergency Coordinator in mitigation of the incident with use of 
2s communications equipment and technical expertise from any WIPP organization (see Section 
29 D-4c). 

30 The EOC staff will assess opportunities for coordination and the use of mutual-aid agreements 
31 with local outside agencies making additional emergency personnel and equipment available 
32 (Section D-6), as we!! as the use of specialized response teams available through various State 
33 and Federal agencies. As a DOE-owned facility, the WIPP facility mayuse the resources 
34 available from the Federal Response Plan, signed by 27 Federal departments and agencies in 
35 April 1987, and developed under the authorities of the Earthquake Hazards Reduction Act of 
36 i977 (42 U.S.C. 770i et seq.) and amended by the Stafford Disaster Relief Act of i988. Most 
37 resources are available within 24 hours. The WIPP facility maintains its own emergency 
38 response capabilities on-site. In addition to the supplemental emergency responders, 
39 radiological control technicians, environmental sampling technicians, wildlife biologists, and 
40 various other technical experts are available for use on an as-needed basis. 
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2 Procedures for notifying facility personnel of emergencies depend upon the type of emergency. 
3 Methods of notification are: 

4 • Local Fire Alarms 

5 

6 

The local fire alarms sound a bell tone and may be activated automatically or manually 
in the event of a fire. 

7 • Surface Evacuation Signal 

8 

9 

10 

The evacuation signal is a yelp2 tone and is manually activated by the CMRO when 
needed. The CMRO shall follow the evacuation signal with verbal instructions and 
ensure the Site Notification System (i.e., the plectron) has been activated. 

11 • Underground Evacuation Warning System 

12 

13 

14 

15 

16 

17 

18 

19 

The evacuation signal is a yelp tone and flashing strobe light. In the event of an 
evacuation signal, underground personnel will proceed to the nearest egress hoist 
station (Section D-7b) to be apprised of the nature of the emergency and the 
evacuation route to take. Underground personnel are trained to report to the 
underground assembly areas and await further instruction if all power fails or if 
ventilation stops. If evacuation of underground personnel is required, this will be done 
using the backup electric generators and in accordance with the applicable 
requirements of MSHA. 

20 • Contingency Evacuation Notification 

21 If the primary warning system consisting of alarms and signals fails to operate when 
22 activated (as in a total power outage and failure of the back-up power systems), W!PP 
23 Security will be notified by the CMRO to initiate the contingency evacuation plan. In 
24 this event Security officers will alert personnel to evacuate the area and will check 
25 trailers, if possible, to ensure that personnel have been alerted/evacuated. 

26 W!PP facility personnel are trained and given instruction during General Employee Training to 
27 recognize the various alarm signals and the significance of each alarm. WIPP facility employees 
28 and site visitors are required to comply with directions from emergency personnel and alarm 
29 system notifications and to follow instructions concerning emergency equipment, shutdown 
30 procedures, and emergency evacuation routes and exits. 

31 D-4a(3) Notification of Local, State, and Federal Authorities 

32 If it is determined that the facility has had a fire, an explosion, a spill, or a release of hazardous 
33 waste or hazardous waste constituents (incfuded in 20.4.1.200 NMAC (incorporating 40 CFR § 
34 261)) in the miscellaneous unit or TRU mixed waste handling areas, or an emergency resulting 
35 in a release of a hazardous substance (included in 40 CFR §302.4 and §302.6 or the New 

2 The yelp tone increases from 500 to 1,000 hertz and drops to 500 hertz. 
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Mexico Emergency Management Act, §74-4B-3 and §74-4B-5) that could threaten human 
2 health or the environment outside the facility, the RCRA Emergency Coordinator, after 
3 consultation with the DOE as the owner of the facility, will assure that local authorities are 
4 notified by telephone and/or radio, including: 

5 • Carlsbad Police Department (telephone number: [575]885-2111) (or 911) 
6 • Carlsbad Fire Department (telephone number: [575]885-2111) (or 911) 
7 • Eddy County Sheriff (telephone number: [575]887-7551) 
8 • Hobbs Fire Department (telephone number: [575] 397 -9265) 

9 After local authorities are notified, the RCRA Emergency Coordinator will ensure notification of 
10 the following: 

11 • New Mexico Environment Department (NMED) 
12 Department of Public Safety 
13 24-Hour Emergency Reporting Telephone Number: (505) 827-9329 
14 FAX number: (505) 827-9368 

15 • Department of Public Safety WIPP Coordinator 
16 Telephone Number: (505) 827-9221 
17 FAX number: (505) 829-3434 

18 • Hazardous Materials Emergency Response, Chemical Safety Office, Department of 
19 Public Safety, State Emergency Response Commission 
20 Telephone number: (505) 476-9681 
21 FAX number: (505) 476-9695 

22 • National Response Center 
23 Telephone number: 1-800-424-8802 
24 FAX number: (202) 479-7181 

25 • Local Emergency Planning Committee 
26 Telephone number: (575) 885-3581 
27 Fax number: (575) 628-3973 

28 The firstnotification of public safety and regulatory agencies will include the following: 

29 • The name and address of the facility and the name and phone number of the reporter 

30 • The type of incident (fire, explosion, or release) 

31 • The date and time of the incident 

32 • The type and quantity of material(s) involved, to the extent known 

33 • The exact location of the incident 

34 • The source of the incident 
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• The extent of injuries, if any 

2 • Possible hazards to human health and the environment (air, soil, water, wildlife, etc.) 
3 outside the facility 

4 • The name, address, and telephone number of the party in charge of or responsible for 
5 the facility or activity associated with the incident 

6 • The name and the phone number of the RCRA Emergency Coordinator 

7 • The identity of any surface and/or groundwater involved or threatened and the extent 
8 of actual and potential water pollution 

9 • The steps being taken or proposed to contain and clean up the material involved in the 
10 incident 

11 The RCRA Emergency Coordinator will also be available to advise the appropriate local, State, 
12 or Federal officials on whether or not local areas should be evacuated. 

13 D-4a(4) Notification of the General Public 

14 Immediate notification of the general public through the public safety and emergency agencies 
15 listed above will be made by, or under the direction of, the RCRA Emergency Coordinator 
16 following an evaluation to determine if local adjacent areas need to be evacuated. This 
17 evaluation will be made in consultation with the DOE who, as the owner of the facility, has 
18 management responsibility for the land withdrawal area. DOE policy is to provide accurate and 
19 timely information to the public by the most expeditious means possible concerning emergency 
20 situations at the WIPP site that may affect off-site personnel, public health and safety, and/or 
21 the environment. A DOE (DOE) Management representative is always on-call. This person is 
22 available by pager or telephone 24 hours a day. 

23 A Hazards Assessment was conducted, which indicated no need for protective actions or 
24 emergency action levels, as defined by the Permittees, for the facility. Therefore, no procedures 
25 are in place for evacuation of the public. Procedures are in place for notification of the public by 
26 radio, television, and newspapers for news items which might include notification of on-site 
27 emergency situations. These procedures include a Public Affairs Coordinator in the EOC who 
28 writes and transmits press releases to the DOE office, where formal press conferences are 
29 conducted. 

30 D-4b Identification of Hazardous Materials 

31 The identification of hazardous wastes, hazardous waste constituents, or hazardous materials 
32 involved in a fire, an explosion, or a release to the environment is a necessary part of the 
33 assessment of an incident, as described in 20.4.1.500 NMAC (incorporating 40 CFR 
34 §264.56(b)). RCRA hazardous waste and hazardous substances and materials listed in 40 CFR 
35 §302.4 and §302.6 or New Mexico Emergency Management Act, §74-48-3 and §74-48-5 and, 
36 involved in any release at the WIPP facility will be identified. The identification of likely 
37 hazardous materials at any location is enhanced because hazardous materials and hazardous 
38 waste are only stored or managed in specified locations throughout the WIPP facility. An 
39 attempt will be made to identify products involved by occupancy/location, container shape, 
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markings/color, placards/labels, United Nations/North America/Product Identification Number, 
2 on-site technical experts, or field sampling. Further, the ES&H department maintains an updated 
3 inventory of hazardous materials/substances that are brought on site, and a master MSDS 
4 listing in the Safety and Emergency Services Facility, Building 452. 

5 Sources of information available to identify the hazardous wastes, substances, or materials 
6 involved in a fire, an explosion, or a release at the WIPP facility include operator/supervisor 
7 knowledge of their work areas, materials used, and work activities underway; the WIPP Waste 
8 Information System (WWIS), which identifies the location within the facility of emplaced TRU 
9 mixed waste, including emplaced derived waste; and waste manifests and other waste 

10 characterization information in the operating record. The WVVIS also includes information on 
11 wastes that are in the waste handling process. Also available are MSDSs for hazardous 
12 material in the various user areas throughout the facility, waste acceptance records, and 
13 materials inventories for buildings and operating groups at the WIPP facility. Information or data 
14 from the derived waste accumulation areas, the hazardous waste staging area, satellite staging 
15 areas, and nonregulated waste accumulation areas are included. 

16 TRU mixed waste received by the WIPP facility during the Disposal Phase will be characterized 
17 for hazardous constituents prior to receipt, and acceptable knowledge will be used to 
18 characterize derived waste prior to emplacement. 

19 Information required for identifying TRU mixed hazardous constituents in case of an incident is 
20 readily available through the WWIS and the waste acceptance records. Waste accepted at 
21 WIPP is already known to be compatible with all materials used to respond to an emergency. All 
22 non-TRU mixed waste materials received on site, other than those listed in Table D-1, are in 
23 such small quantities that no reaction could develop which would trigger an Incident Levell! or 
24 Ill response. 

25 The RCRA Emergency Coordinator will have access to the WVVIS through Operations, or 
26 through the Facility Shift Manager's Office. 

27 The RCRA Emergency Coordinator has access to the inventory lists and MSDSs in the Safety 
28 and Emergency Services Facility at all times. 

zs D-4c Assessment of the Nature and Extent of the Emergency 

30 Once the required notifications have been made, the RCRA Emergency Coordinator will ensure 
31 that the identity, exact source, amount, and areal extent of any released materials are 
32 determined, as required under 20.4.1.500 NMAC (incorporating 40 CFR §264.56(b)). The 
33 RCRA Emergency Coordinator will determine whether the occurrence constitutes an emergency 
34 based on knowledge of the area and access to the waste identification/characterization 
35 information described in Section 0-4b. An emergency will require response by only trained 
36 emergency response personneL The RCRA Emergency Coordinator will be responsible for 
37 responding to immediate and potential hazards, using the services of trained personnel to 
38 determine: 1) the identity of hazardous wastes, hazardous waste constituents, and other 
39 hazardous materials involved in a release, as described in Section 0-4b; 2) whether or not a 
40 release involveda reportable quantity of a hazardous substance; 3) the areal extent of a 
41 release; 4) the exact source of a release; and 5) the potential hazards to human health or to the 
42 environment. 
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After the materials involved in an emergency are identified, the specific information on the 
2 associated hazards, appropriate personal protective equipment (PPE), decontamination, etc., 
3 will be obtained from MSDSs and from appropriate chemical reference materials at the same 
4 location. These information sources may be accessed by the RCRA Emergency Coordinator or 
5 through several WIPP facility organizations. 

6 The emergency assessment requires determination of hazards involving evaluation of several 
7 criteria, including: 

8 • Exposure: magnitude of actual or potential exposure to employees, the general public, 
9 and the environment; duration of human and environmental exposure; pathways of 

10 exposure 

11 • Toxicity: types of adverse health or environmental effects associated with exposures; 
12 the relationship between the magnitude of exposure and adverse effects 

13 • Reactivity: hazardous materials or hazardous wastes, which are not TRU mixed 
14 wastes, involved in an incident will be assessed for reactivity through accessing the 
15 MSDSs for the affected material and the recommended method(s) for managing such 
16 waste 

17 • Uncertainties: considerations for undeterminable or future exposures; uncertain or 
18 unknown health effects, including future health effects 

19 D-4d ControL Containment and Correction of the Emergency 

20 The WlPP facility is required to control an emergency and to minimize the potential for the 
21 occurrence, recurrence, or spread of releases due to the emergency situation, as described in 
22 20.4.1.500 NMAC (incorporating 40 CFR §264.56 (e)). The WIPP Emergency Response 
23 procedures utilize the incident mitigation guidelines in NFPA 471, Responding to Hazardous 
24 Materials Incidents, with initial response priority being on control, and those actions necessary 
25 to ensure confinement and containment (the first line of defense) in the early, critical stages of a 
26 spill or leak. The RCRA Emergency Coordinator is responsible for stopping processes and 
27 operations when necessary, and removing or isolating containers. TRU mixed waste will remain 
28 within the WHB Unit, the Parking Area Unit, and the underground HWDU. 

29 D-4d(1) All Emergencies 

3o The WIPP Emergency Response procedures include, but are not limited to, the following 
31 actions appropriate for control: 

32 1. Isolate the area from unauthorized person by fences, barricades, warning signs, or 
33 other security and site control precautions. Isolation and evacuation distances vary, 
34 depending upon the chemical/product, fire, and weather situations. 

35 2. Identify the chemical/product according to Section D-4b. 

36 3. Drainage controls. 

37 4. Stabilization of physical controls (such as dikes or impoundment[s]). 
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5. Capping of contaminated soils to reduce migration. 

2 6. Using chemicals and other materials to retard the spread of the release or to mitigate 
3 its effects. 

4 7. Excavation, consolidation, removal, or disposal of contaminated soils. 

5 8. Removal of drums, barrels, or tanks where it will reduce exposure risk during situations 
6 such as fires. 

7 If the facility stops operations in response to a fire, explosion, or release, the RCRA Emergency 
8 Coordinator shall ensure continued monitoring for leaks, pressure buildup, gas generation, or 
9 ruptures in valves, pipes, or other equipment, wherever appropriate. If operations continue, 

10 personnel normally assigned to these tasks will continue. 

11 Both natural and synthetic methods will be employed to limit the releases of hazardous 
12 materials so that effective recovery and treatment can be accomplished with minimum additional 
13 risk to human health or the environment. A combination of the above methods to achieve 
14 protection of human health and the environment, with emphasis on two basic methods for 
15 mitigation of hazardous materials incidents- Physical and Chemical (Tables D-4, D-5) 
16 mitigation, will be used. 

17 1. Physical methods of control involve any of several processes to reduce the area of the 
18 spill/leak, or other release mechanism (such as fire suppression). 

19 A Absorption is the process in which materials hold liquids through the process of 
20 wetting. Absorption is accompanied by an increase in the volume of the 
21 sorbate/sorbent system through the process of swelling. Some of the materials 
22 utilized in response to Levell incidents or Levell! incidents involving liquids will be 
23 absorbent sheets of polyolefin-type fibers, spill control bucket materials 
24 (specifically for solvents, neutralization, or for acids/caustics}, and absorbent 
25 socks for general liquids or oils. 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 
38 

39 

B. Covering refers to a temporary form of rnitigation for radioactive incidents that will 
be utilized in response to Levell! or Level ill incidents involving CH TRU mixed 
waste. These could include absorbent sheets, plastic, or actual ambulance 
blankets. 

C. Dikes or Diversions refer to the use of physical barriers to prevent or reduce the 
quantity of liquid flowing into the environment. Dikes may be soH or other barriers 
temporarily utilized to hold back the spill or leak. Diversion refers to the methods 
used to physically change the direction of the flow of the liquid. Absorbent socks 
or earth may be utilized as dikes or diversions for all levels of incidents. 

D. Overpacking is accomplished by the use of an oversized container. Overpack 
containers will be compatible with the hazards of the materials involved. 

E. Plug and Patch refers to the use of compatible plugs and patches to reduce or 
temporarily stop the flow of materials from small holes, rips, tears, or gashes in 
containers. A Series "A" hazardous response kit containing nonsparking 
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equipment to control and plug leaks may be utilized for response to all levels of 
incidents. 

F. Transfer refers to the process of moving a liquid, gas, or some forms of solids, 
either manually or by pump, from a leaking or damaged container. Scoops, 
shovels, jugs, and pails as well as drum transfer pumps for chemical and 
petroleum transfer are utilized as needed in response to all levels of incidents. 

7 G. Vapor Suppression refers to the reduction or elimination of vapors emanating from 
s a spilled or released material through the most efficient method or application of 
9 specially designed agents such as an aqueous foam blanket. 

10 2. Chemical Methods of Mitigation 

11 

12 

13 

A Neutralization is the process of applying acids or bases to a spill to form a neutral 
salt. The application of solids for neutralizing can often result in confinement of the 
spilled material. This would include using the neutralizing adsorbents. 

14 

15 

B. Solidification is the process whereby a hazardous liquid is added to material such 
as an absorbent so that a solid material results. 

16 The established procedures are based upon the incident level and a graded approach for 
17 nonradioactive or CH TRU waste emergencies and initiated to: 

18 1. Minimize contamination or contact (through PPE, etc.) 
19 2. Limit migration of contaminants 
20 3. Properly dispose of contaminated materials 

21 For RH TRU mixed waste that is not managed in shielded containers, the detection of 
22 contamination on or damage to a RH TRU mixed waste canister or a facility canister may occur 
23 outside the Hot Cell during cask to cask transfer of the canister or during loading of the Shielded 
24 Insert in the Transfer Cell. When such contamination or damage is found, the Permittees have 
25 the option to decontaminate or return the canister to the generator/storage site or another site 
26 for remediation. ln the case of a damaged facility canister, the Shielded Insert may be used as 
27 an overpack to facilitate further management. Contamination may also be detected within the 
2s Hot Cell during the unloading of the CNS 10-1608 shipping cask. ln this case, the Permittees 
29 may decontaminate the 55-gallon drums or return them to the generator/storage site or another 
30 site for remediation. Spills or releases that occur within the RH Complex or the underground as 
31 the result of RH TRU mixed waste handling will be mitigated by using appropriate measures 
32 which may include the items above. 

33 D-4d(2) Fire 

34 The incident level emergency response identified in Section D-3 includes fire/explosion 
35 potential. W!PP fire response includes incipient, exterior structure fires, and internal structure 
36 fires. The RCRA Emergency Coordinator can implement the Memoranda of Understanding 
37 (MOU) for additional support. 

38 The first option in mine fire response will be to apply mechanical methods to stop fires (e.g., cut 
39 electrical power). The last option in mine fire response will be to reconfigure ventilation using 
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control doors associated with the underground ventilation system. The following actions are 
2 implemented in the event of a fire: 

3 1. All emergency response personnel at an incident will wear appropriate PPE. 

4 2. Only fire extinguishing materials that are compatible with the materials involved in the 
5 fire will be used to extinguish fires. Compatibility with materials involved in a fire are 
6 determined by pre-fire plans, Emergency Response Guide Book (DOT, 1993), DOT 
7 labeling, and site-specific knowledge of the emergency response personnel. Water 
8 and dry chemical materials have been determined to be compatible with all 
9 components of the TRU mixed waste. Pre-fire plans for the WHB are included in 

10 Figures D-1 0 and D-11. 

11 Fires in areas of the WHB Unit should not propagate, due to limited amount of 
12 combustibles, and the concrete and steel construction of the structures. Administrative 
13 controls, such as landlord inspections and EST/FPT inspections, help to insure good 
14 housekeeping is maintained. Combustible material and TRU mixed waste will be 
15 isolated, if possible. Firewater drain trenches collect the water and channel it into a 
16 sump. In areas not adjacent to the trenches, portable absorbent dikes (pigs) will be 
17 used to retain as much as possible, until it can be transferred to containers or sampled 
18 and analyzed for hazardous constituents. 

19 3. If the fire spreads or increases in intensity, personnel will be directed to evacuate. 

20 4. The RCRA Emergency Coordinator will remain in contact with responding personnel to 
21 advise them of the known hazards. 

22 5. In order to ensure that storm drains and/or sewers do not receive potentially 
23 hazardous runoff, dikes will be built around storm drains to control discharge as 
24 needed. Collected waste will be sampled and analyzed for hazardous constituents, 
25 before being discharged to evaporation ponds. There are two ponds south of the 
2e security fence, opposite the WHB Unit, that will collect drainage from the parking area. 
27 The rest of the site, inside the security fence, drains to the large pond to the west. 
28 Samples will be taken from these ponds, after the emergency has been abated, to 
29 determine any cleanup requirements. NMED will approve any procedures associated 
30 with the sampling and analysis of the ponds. 

31 6. The RCRA Emergency Coordinator maintains overall control of the emergency and 
32 may accept and evaluate the advice of WIPP facility personnel and emergency 
33 response organization members, but retains overall responsibility. 

34 7. The RCRA Emergency Coordinator will be in overall control ofWIPP facility 
35 emergency response efforts until the emergency is terminated. 

36 8. Materials involved in a fire can be identified in the following ways: 

37 • According to Section D-4b. 

38 

39 

• If the contents of the waste container cannot be determined based on its 
location and the label is destroyed by fire, the material will be treated as an 
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unknown, evaluated for radiological contamination, and analyzed according to 
methods in the EPA's "Test Methods for Evaluating Solid Waste 
Physical/Chemical Methods" (SW-846), Third Edition, after the fire has been 
extinguished. 

• Airborne radioactivity samples may be obtained during a fire involving 
radioactive materials, using portable and fixed air samplers. Response 
personnel will be adequately protected from airborne radioactivity by their PPE 
required for fire response. 

9 9. Only materials compatible with the waste may be used for fire response. 

10 10. When cleanup has proceeded to the point of finding no radionuclide activity, then the 
11 "swipe" can be sent for analysis for hazardous constituents. The use of these 
12 confirmation analyses is as follows: 

13 

14 

15 

16 

17 

18 

19 

• For waste containers, once radiologically clean and free of any visible 
evidence of hazardous waste spills on the container, it will be placed in the 
underground without further action. 

• For area contamination, once the area is cleaned up and is shown to be 
radiologically clean, it will be sampled for the presence of hazardous waste 
residues (for further information see Section D-4d, Emergency Termination 
Procedures). 

20 11. Fire suppression materials used in response to incidents will be retained on-scene, 
21 where an evaluation will be performed to determine appropriate recovery and disposal 
22 methods. 

23 D-4d(3) Explosion 

24 The following actions will be implemented in the event that an explosion that involves or 
25 threatens hazardous or TRU mixed waste or hazardous materials has occurred: 

26 1. The area will be evacuated immediately. 

27 2. The CMRO wm immediately notify the appropriate emergency response personnel and 
2s the RCRA Emergency Coordinator about the explosion. 

29 3. Injured personnel will be treated and transported as necessary. 

30 4. The RCRA Emergency Coordinator will remain in contact with responding personnel to 
31 advise them of the known hazards involved and the degree and location of the 
32 explosion and associated fires. 

33 5. The RCRA Emergency Coordinator will be in command and may accept and evaluate 
34 the advice of WIPP facility personnel and emergency response orgat1ization members, 
35 but retains the overall responsibility. Selections of methods and tactics of response are 
36 the responsibility of the Incident Commander. 
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6. The RCRA Emergency Coordinator will be in overall control of WIPP facility 
2 emergency response efforts until the emergency is terminated. 

3 7. When cleanup has proceeded to the point of finding no radionuclide activity, then 
4 samples may be taken for chemical analysis if there is visible evidence to suspect 
5 additional hazardous waste residues. Chemical residues on floor surfaces resulting 
6 from a hazardous waste explosion will be evaluated, sampled, analyzed (if required), 
7 isolated, and returned to appropriate containers, and surfaces will be cleaned using 
8 appropriate cleaners. 

9 8. The RCRA Emergency Coordinator may shut down operational units (e.g., process 
10 equipment and ventilation equipment) that have been affected directly or indirectly by 
11 the explosion. Once the areas have been determined safe for reentry, processes may 
12 be reactivated. 

13 D-4d(4) Spills 

14 Protection of response personnel at a hazardous material incident is paramount. The primary 
15 methods to protect personnel are time, distance, and shielding. If a Level II or Ill incident exists, 
16 the RCRA Emergency Coordinator will implement the following actions: 

17 1. The immediate area will be evacuated. 

18 2. The RCRA Emergency Coordinator will review facility records to determine the identity 
19 and chemical nature of released material. 

20 3. Entry team procedures will be utilized, with special attention to the following: 

• Buddy system 
• Appropriate PPE 
• Backup rescue team 

21 

22 

23 

24 

25 

26 

• Supplemental communication signals (hand signals and hand-light signals) 
• Monitoring equipment 
• Exposure time !imitations 

27 4. If possible, the source of the release will be secured. 

28 5. A dike to contain runoff may be built. 

29 6. Emergency responders wi!! ensure that storm drains and/or sewers do not receive 
30 potentially hazardous runoff or spilled material. They may build dikes around storm 
31 drains to control discharge. 

32 7. Released wastes may be collected and contained by stabilizing or neutralizing the 
33 spilled material, as appropriate, pouring an absorbent over the spilled material, and 
34 sweeping or shoveling the absorbed material into drums or other appropriate 
35 containers. The absorbents have been determined to be compatible with all 
36 components of the TRU mixed waste. 
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1 8. No TRU mixed waste that may be incompatible with the released material will be 
2 managed in the affected area until cleanup procedures are complete. 

3 9. The RCRA Emergency Coordinator will direct spill control, decontamination, and 
4 termination procedures described below. 

s D-4d(5) Decontamination of Personnel 

6 Decontamination of personnel with radioactive contamination is the responsibility of the 
7 Radiological Control (RC) section. If a person is contaminated with radioactivity during a site 
8 evacuation to the staging areas, the contaminated area will be covered before the person can 
9 be moved (under escort by RC personnel) to the staging area. The RC personnel will ensure the 

10 contaminated person remains segregated from other site personnel while under RC supervision. 

11 In the event of an emergency that requires immediate evacuation of the area, the contamination 
12 can be covered by any method warranted, given the circumstance (e.g., clean clothing wrapped 
13 around the area). If the size of the radioactive contamination on the body is small and localized, 
14 it can be covered with clothing (e.g., glove, shoe cover, coveralls). If the size of the radioactive 
1s contamination on the body is large, it may be covered by dressing the individual in a full set of 
16 Anti-Contamination clothing (coveralls, hood, gloves, shoe covers, etc.). 

17 If time and location permit and the contamination is on the face, it will be decontaminated 
18 immediately using a cloth moistened with tepid water (and a mild detergent, if necessary). If the 
19 size of the radioactive contamination on the individual's body is small and localized, it will be 
20 decontaminated using the same method as for the face, but after the individual has been 
21 transferred to an area appropriate for conducting decontamination. 

22 If the individual is transferred to the staging area prior to decontamination, he/she will be 
23 decontaminated at the staging area using site procedures for personnel decontamination and 
24 using decontamination supplies and equipment as appropriate for the extent and magnitude of 
25 the contamination. 

26 D-4d(6) Control of Spills or Leaking or Punctured Containers of CHand RH TRU Mixed Waste 

27 In the event of spills or leaking or punctured containers of CH and RH TRU mixed waste, the 
2s WIPP responds to three distinct phases: 1) the event, 2) the re-entry, and 3) the recovery. 

29 During the event, the following immediate actions are completed: 1) stop work, 2) warn others 
30 (notify CMR), 3) isolate the area, 4) minimize exposure, and 5) close off unfiltered ventilation. 
31 These actions can take place simultaneously, as long as they are completed before proceeding 
32 to the re-entry phase. 

33 CH TRU Mixed Waste 

34 Prior to the re-entry following an event involving containers that are managed as CH TRU mixed 
35 waste, a Radiological Work Permit (RWP) is written for personnel to enter with protective 
36 clothing to assess the conditions, take surveys and samples, and mitigate problems that could 
37 compound the hazards in the area (cover up spilled material with plastic material sheeting and 
38 or any approved fixatives such as paint, place equipment in a safe configuration, etc.). During 
39 the re-entry phase, smears and air sample filters are taken and counted. This information is 
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1 used by cognizant managers, RC personnel, and As Low As Reasonably Achievable (ALARA) 
2 Committee representatives to determine an appropriate course of action to recover the area. A 
3 plan to decontaminate and recover affected areas and equipment will be approved with a 
4 separate RWP written to establish the radiological controls required for the recovery. 

5 During the recovery phase, the plan will be executed to utilize the necessary resources to 
6 conduct decontamination and/or overpacking operations as needed. The completion of this 
7 phase will occur prior to returning the affected area and/or equipment to normal activities. The 
8 recovery phase will include activities to minimize the spread of contamination to other areas. 
9 These activities will involve placing the waste material in another container; vacuuming the 

10 waste material; overpacking or plugging/patching the spilled, leaking, or punctured waste 
11 container; and/or decontaminating the affected area(s). If an affected surface cannot be 
12 decontaminated to releasable levels, it may be covered with a fixative coating and established 
13 as a Fixed Contamination Area to prevent spread of contamination, or it may be removed using 
14 heavy machinery and tools, packaged in approved waste containers, and emplaced in the 
15 underground. Every reasonable effort to minimize the amount of derived waste, while providing 
16 for the health and safety of personnel, will be made. 

17 Should a breach of a CH TRU mixed waste container occur at the WIPP that results in 
18 removable contamination exceeding the small area "spot" decontamination levels, the affected 
19 container(s) (e.g., breached and contaminated) will be placed into an available overpack 
20 container (e.g., 85-gal drum, SWB, TDOP), except that TOOPs and SLB2s will be 
21 decontaminated, repaired/patched in accordance with 49 CFR §173 and §178 (e.g., 49 CFR 
22 §173.28), or returned to the generator. The decontamination of equipment and the overpacking 
23 of contaminated/damaged waste containers will be performed in the vicinity of the incident. For 
24 example, under normal operations CH TRU mixed waste will be handled only in the areas of the 
25 WHB Unit. Therefore, it is within these same areas that decontamination and/or overpacking 
26 operations would occur. By eliminating the transport of contaminated equipment to other areas 
27 for decontamination or overpacking, the risk of spreading contamination is reduced. 

28 Equipment used during a spill cleanup or CH TRU mixed waste overpacking operation could 
29 include: cloths, brushes, scoops, absorbents, squeegees, tape, bags, pails, slings, hand tools, 
30 and others as needed for a given incident 

31 At the underground emplacement room, salt contaminated by a spill of CH TRU mixed waste 
32 would be either covered or cleaned up, depending on location, extent, and spilled material, due 
33 to potential radioactive contamination spread via the salt dust. The contaminated salt would be 
34 covered to isolate it from the workers, and the stacking of waste containers would resume or 
35 would be removed and packaged as site-derived waste using applicable site procedures for 
36 decontaminating surfaces. 

37 The decontamination methods will initially involve wiping down structures, equipment, and other 
38 containers in the area with absorbent cloths moistened with tepid water. Surveys of these 
39 structures will take place and the need to continue decontamination activities will be 
40 established. If further decontamination is required, nonhazardous decontaminating agents, such 
41 as Liquinox©, Simple Green©, Windex©, citric acid, Bartlett Strip Coat©, and high pressure C02 
42 will be used to prevent generating CH TRU mixed waste. 

43 RWPs and other administrative controls provide protective measures to help ensure that new 
44 hazardous constituents will not be added during decontamination activities. 

PERMIT ATTACHMENT D 
Page D-26 of 95 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 

December21, 2012 

1 Certain structures and/or equipment may be disassembled to facilitate decontamination or may 
2 be placed directly into a derived waste container. Items used in the spill cleanup and 
3 decontamination operations (e.g., swipes, tools, PPE, etc.) may also be placed into a derived 
4 waste container. 

5 When decontamination is deemed by the recovery team to be complete, RC personnel will 
6 conduct one final, intensive radcon survey of the area and components in the area to release it 
7 for uncontrolled use. The free release criteria for items, equipment, and areas is < 20 dpm/1 00 
8 cm2 for alpha radioactivity and< 200 dpm/100 cm2 for beta-gamma radioactivity. Personnel will 
e then perform hazardous material sampling after decontamination efforts are complete to verify 

10 the removal of hazardous waste substances. After cleanup is complete, facility personnel will 
11 complete an inspection and include the details of the spill and cleanup in the log. 

12 RH TRU Mixed Waste 

13 For RH TRU mixed waste, the detection of contamination on or damage to a RH TRU mixed 
14 waste canister or a facility canister may occur outside the Hot Cell during cask to cask transfer 
15 of the canister or during loading of the Shielded Insert in the Transfer Cell. When such 
16 contamination or damage is found, the Permittees have the option to decontaminate or return 
17 the canister to the generator/storage site or another site for remediation. In the case of a 
18 damaged facility canister, the Shielded Insert may be used as an overpack to facilitate further 
19 management. Contamination may also be detected within the Hot Cell during the unloading of 
20 the CNS 1 0-160B shipping cask. In this case, the Permittees may decontaminate the 55-gallon 
21 drums or return them to the generator/storage site or another site for remediation. Spills or 
22 releases that occur within the RH Complex or the underground as the result of RH TRU mixed 
23 waste handling will be mitigated by using the following measures, as appropriate: 

24 During the re-entry phase, an evaluation of the incident, including the nature of the release, 
25 amount, location, and other appropriate factors, will be performed. A RWP will be written and 
26 approved prior to personnel entering the Hot Cell with the appropriate PPE to further assess the 
27 situation, perform surveys and take samples, and, if possible, mitigate problems that could 
28 compound the hazards in the area. Based on the results of the evaluation, a determination will 
29 be made by the RCRA Emergency Coordinator, with input from the cognizant managers, 
30 radiological control personnel, and ALARA Committee representatives whether to implement the 
31 Contingency Plan and to determine the appropriate course of action to recover from the event. 
32 An action response plan to decontaminate and recover affected areas and equipment, together 
33 with an RWP establishing the radiological controls required for the recovery will be developed 
34 and approved. 

35 Should a breach of a RH TRU mixed waste container occur in the Hot Cell that results in 
36 removable contamination exceeding the small area "spot" decontamination levels, the affected 
37 container(s) (e.g., breached and contaminated) will be placed into a canister and processed for 
38 disposal. The decontamination of equipment, cleanup of spilled material and the overpacking of 
39 contaminated/damaged waste containers will be performed in the vicinity of the incident. For 
40 example, under normal operations RH TRU mixed waste in 55-gallon drums will be handled 
41 only in the Hot Cell. Therefore, it is within this area that decontamination and/or overpacking 
42 operations would occur. By eliminating the transport of contaminated equipment to other areas 
43 for decontamination or overpacking, the risk of spreading contamination is reduced. 
44 Contaminated materials for the cleanup and overpacking of a breached RH TRU mixed waste 
45 container may be managed as CH TRU mixed waste, depending on the surface dose rate. 
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Equipment used during a spill cleanup or RH TRU mixed waste overpacking operation could 
2 include: cloths, brushes, scoops, absorbents, squeegees, tape, bags, pails, slings, hand tools, 
3 and other equipment as needed for a given incident. 

4 The decontamination methods may initially involve wiping down structures, equipment, and 
5 other containers in the area with absorbent cloths moistened with tepid water. Surveys of these 
6 structures will take place and the need to continue decontamination activities will be 
7 established. If further decontamination is required, nonhazardous decontaminating agents, such 
8 as Liquinox©, Simple Green©, Windex©, citric acid, Bartlett Strip Coat©, and high pressure C02 

9 will be used to prevent generating CH TRU mixed waste. 

10 RWPs and other administrative controls provide protective measures to help ensure that new 
11 hazardous constituents will not be added during decontamination activities. 

12 Certain structures and/or equipment within the Hot Cell may be disassembled to facilitate 
13 decontamination or may be placed directly into a derived waste container. Items used in the spill 
14 cleanup and decontamination operations (e.g., swipes, tools, PPE, etc.) may also be placed into 
15 a derived waste container. 

16 When decontamination of the Hot Cell is deemed by the recovery team to be complete, RC 
17 personnel will conduct one final, intensive radcon survey of the area and components in the 
18 area to release it for continued use. The free release criteria for items and equipment that will be 
19 released for uncontrolled use are < 20 dpm/1 00 cm2 for alpha radioactivity and < 200 dpm/1 00 
20 cm2 for beta-gamma radioactivity. Personnel will then perform hazardous material sampling 
21 after decontamination efforts are complete to confirm the removal of hazardous waste 
22 substances. After cleanup is complete, facility personnel will complete an inspection and include 
23 the details of the spill and cleanup in the log. The recovery phase must be completed before the 
24 affected area and/or equipment are returned to service. 

25 D-4d(7) Natural Emergencies 

26 After a natural emergency (earthquake, flood, lightning strike, etc.) that involves hazardous 
21 waste or hazardous materials, the FSM will ensure the following actions are taken: 

2s 1. Inspect containers which have not been disposed and containment for signs of 
29 leakage or damage. Inspect areas where containers are stored looking for leaking 
30 containers and for deterioration of containers and the containment system. 

31 2. Inspect affected equipment or areas associated with hazardous waste management 
32 activities for proper operating mode in accordance with site procedures and manually 
33 check to ensure automatic and alarmed features on the units are working. 

34 3. Inspect affected equipment or areas within the HWMUs in accordance with site 
35 procedures for damage. 

36 4. Inspect electrical boards and overhead electrical lines for damage. 

37 5. Check container areas for signs of leakage or damage to drums and containers. 
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6. Check affected buildings and fencing directly related to hazardous waste management 
2 activities for damage. 

3 7. Conduct a general survey of the site looking for signs of land movement, etc. 

4 8. Take any necessary corrective measures, however temporary, to rectify potential or 
5 real problems. 

6 9. Record inspection results. 

7 D-4d(8) Roof Fall 

8 Roof fall is not expected to affect RH TRU mixed waste because it is emplaced in the rib of the 
9 disposal room and not subject to impact from a roof fall. The following incident description and 

10 mitigation apply to CH TRU mixed waste. 

11 The WIPP underground is routinely evaluated for stability and safety of the underground 
12 openings. These evaluations can be as simple as the MSHA required visual checks by 
13 personnel working in the area or as extensive as the expert review of the roof support system 
14 for Room 1 Panel 1 conducted in 1991. An in-depth evaluation of all of the accessible 
15 underground is performed on an annual basis as part of the formal ground control operating 
16 plans. Weekly visual and sounding inspections are performed by the Permittees. More frequent 
17 inspections and evaluations are performed in areas where roof or ribs are in need of 
18 evaluations, based on visual observations, analysis of rock deformation data, excavation effects 
19 program data acquired from observation holes, and support system performance. 

20 This process applies not only to the waste disposal rooms but to the entire WIPP underground. 
21 Prior to waste emplacement, stability of each room will be evaluated. This evaluation will 
22 concentrate on the age and current performance of the installed support systems (if any) and 
23 the rate of roof beam expansion based on data from installed instrumentation. The roof support 
24 system's performance and surety, to provide the support necessary for the required time will be 
25 addressed. Criteria used will include design parameters such as the amount of load, the 
26 deformation of the installed system, and the number and type of component failures observed, if 
27 any. Geotechnical criteria will include parameters such as the type and quantity of fracturing, 
28 roof beam expansion rates, and future ground performance based on a predictive model. 

29 Should the evaluation results indicate that remedial actions are necessary prior to placement of 
30 waste, experiences at the WIPP indicate that rebolting or installing supplemental support can 
31 extend the safe life of a room for several years. 

32 After waste emplacement commences, geomechanical monitoring will continue with monitors 
33 that are tied into a computer network program. The readings obtained will provide information 
34 needed for the roof beam stability assessment. Visual observations of the ground and the 
35 support systems will also continue in all accessible areas. Based on the experiences from the 
36 Site and Preliminary Design Validation test rooms, it has been proven that any developing 
37 instability will be detected through monitoring. Multiple measures to deal with the observed 
38 conditions can be implemented months before an event to mitigate any risk associated with a 
39 roof fall in the storage room or any affected area within the mine. At a minimum, the affected 
4o area will be isolated and withdrawn from ventilation flow. Isolation operations will utilize current 
41 available methods, materials, and equipment. 
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1 Ground control conditions which could result in a fall can be divided into two scenarios: The first 
2 consists of spalling (falling) of individual small and localized rock falling on waste containers. 

3 By definition, they can be considered insignificant as no damage to the drums can occur. The 
4 second consists of an entire section of roof falling on multiple stacks of waste containers. Each 
5 of these scenarios is discussed below. 

6 Spalling-of-Ground Scenario 

7 The maximum distance between the room roof and a container of waste is 1 0 ft. Waste 
8 containers are designed to withstand impact loads of at least 1,000 pounds (lbs) dropped 
9 from a height of 6 ft. flat or 450 lbs dropped on a circumferential edge from a height of 4 ft. 

10 Both of which correspond to an allowable impact stress of 25,450 pounds per square inch 
11 (psi). Rocks from spalling are small and would not be of sufficient weight when striking a 
12 drum from a 10ft vertical height to cause an impact stress of more than 25,450 psi. Taking 
13 into account the falling distance, average weight, and the typical shape of the salt rock, the 
14 conclusion is that puncturing a drum by spalling is non-credible. 

15 Fall-of-Ground Scenario 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 
38 

39 

40 

Fall-of-ground occurs when a large section of roof beam falls onto the waste containers. 
As previously discussed, the possibility of this occurring in an active room is remote, due 
to continuous monitoring and engineered roof support systems. 

The following actions have been developed and will be taken by the RCRA Emergency 
Coordinator should a rock fall occur in an active waste emplacement area of the repository: 

Spalling-of-Ground Actions 

1. Determine whether the roof conditions allow for safe entry and if the waste container or 
containers in question are accessible. 

The process used to determine if a roof condition of a room will allow for safe entry is 
the same as the ground control inspection process used for inspection of the ground 
conditions and roof bolt integrity. The inspection will begin at a safe and sound roof 
starting point and consist of visual inspections of roof bolts, roof, and rib areas for 
missing or damaged bolts; deformed roof bolt plates; or roof and rib cracks, fractures, 
or separations. If during the visual inspection suspicious roof bolts, roof, or ribs are 
found, then operators will proceed with sounding the area in question with a scaling 
bar for loose roof bolts, bad roof, or ribs (loose roof bolts wi!! not ring when sounded). 
Bad roof or ribs will have a drummy, hollow, or un-so!id sound when struck with the 
scaling bar. When this operation is performed, a safe avenue for retreat is always 
maintained. Also maintained is a position such that an unexpected event will not place 
personnel in a position where the scaling bar or material being scaled could fall on 
personnel. If the inspection reveals ground that cannot be safely scaled manually or 
with the available mining equipment, the affected area, up to and including the entire 
room, will be barricaded and removed from ventilation flow. 

The criteria used to determine whether a waste container is accessible is based on the 
location of the container, the amount of waste in the room, and the expense of 
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1 reaching the waste container safely versus the expense of abandonment of the room. 
2 For example, if the room is 95% filled and spalling-of-ground punctured a waste 
3 container at or near the exit of the room, the decision to isolate the room and move 
4 waste emplacement activities to the next room would be prudent. 

5 2. Restrict access in ventilation flow path downstream of the incident. 

6 3. Restrict ventilation to the affected room to ensure that there is no spread of 
7 contamination that may have been released. Survey for contamination and establish 
8 the boundaries. 

g 4. Inspect accessible and affected containers and containment for signs of leakage or 
10 damage. 

11 5. Cover the spill area with material such as plastic or fabric sheets or paint, in a way that 
12 would safely isolate the area. 

13 6. Determine if the covered spill area safely allows for continued waste disposal 
14 operations or whether further cleanup is required. If further cleanup is required, provide 
15 with cleanup methods described below. Note: Cleaning may not be required since this 
16 is the permitted disposal area. 

17 7. Inspect any affected equipment (vehicles, handling equipment, and communication 
18 and alarm equipment) for proper function. 

19 8. Repackage spilled waste and repackage, plug, or patch breached waste containers 
20 into 55 or 85-gallon drums, SWBs, or TOOPs, depending on volume. Temporarily 
21 locate overpack waste containers in an adjacent room. Remove only those intact 
22 waste containers necessary to clear the area for decontamination. 

23 9. At the underground emplacement room, salt contaminated by a spill of TRU mixed 
24 waste will be covered with materials such as salt, plastic or fabric sheets or PVA to 
25 isolate it from the workers or removed and packaged as site derived waste in 
26 accordance with site procedures for decontaminating surfaces. 

27 1 0. Manage the radioactive debris as derived waste. 

2a 11. Characterize containers of waste based on the waste containers that were damaged. 

29 12. Replace the removed and derived waste containers into the waste stack as 
30 appropriate and update the WWIS. 

31 13. Document activities and record results. 

32 Fall-of-Ground Actions 

33 1. Restrict access in ventilation flow path downstream of the incident. 

34 2. Restrict the room from ventilation flow by closing bulkhead regulators. 
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1 3. Survey for radiological contamination and establish the boundary for a Radiological 
2 Buffer Area. 

3 4. Install barricade devices to remove access. 

4 5. At the underground emplacement room, salt contaminated by a spill of TRU mixed 
5 waste will be covered with materials such as salt, plastic or fabric sheets, or PVA to 
6 isolate it from the worker or removed and packaged as site derived waste using damp 
7 rags, hand tools, and HEPA filtered vacuums. 

8 The criteria used to determine whether to close the entire panel or just the affected 
9 room of waste containers would include the location of the roof fall and the stability of 

10 the unaffected roof area in the panel. Techniques to determine the stability would be 
11 the same as previously described in this section. 

12 D-4d(9) Structural Integrity Emergencies 

13 In the event of a WIPP facility emergency involving underground structural integrity, the situation 
14 will be handled as a natural emergency. Monitoring and inspection procedures ensure the safety 
15 and integrity of the WIPP facility underground. 

16 D-4d( 1 0) Emergency Termination Procedures 

17 For the transition from emergency phase to cleanup phase, the following items will be complete: 

18 • Emergency scene will be stable 

19 • Release of hazardous substance will be stopped 

20 • Reaction of hazardous substance will be controlled 

21 • The released hazardous substance will be contained within a localized and 
22 manageable area 

23 • The area of contamination will be adequately secure from unauthorized entry 

24 At every incident involving hazardous materials, there is a possibility that response personnel 
25 and their equipment wiU become contaminated. Emergency response personnel have 
26 procedures to minimize contamination or contact, and to properly dispose of contaminated 
27 materials. 

28 For nonemergencies and Incident Level l emergencies, the following methods of 
29 decontamination are available for personnel, environment, and/or equipment according to 
30 emergency response procedures: 

31 • Absorption 
32 • Adsorption 
33 • Chemical degradation 
34 • Dilution 
35 • Disposal 
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4 Any nf?cessary verification of air, soil, or water samples will be directed by the RCRA 
5 Emergency Coordinator. Immediately after an emergency, the RCRA Emergency Coordinator 
6 will provide for treating, storing, or disposing of recovered waste, contaminated soil or surface 
7 water, or any other material that results from a release, fire, or explosion at the facility in 
8 accordance with standard operating procedures. 

9 For Level II and Ill incidents after the emergency itself is controlled and contained, the RCRA 
10 Emergency Coordinator will be responsible for the development and implementation of an 
11 incident-specific decontamination plan. 

12 PPE will be decontaminated or disposed according to procedure before it is returned to its 
13 storage location. 

14 As part of the facility's defense-in-depth approach, equipment will be assumed to be 
15 contaminated after each hazardous material response and a thorough check for radioactive 
16 contamination will be conducted. If contamination is found, a technically sound decontamination 
17 process will be followed. Many types of equipment are difficult to decontaminate and may have 
18 to be discarded as hazardous or derived waste. Whenever possible, pieces of equipment will be 
19 disposable or made of nonporous material. 

20 If radioactive contamination is detected on equipment or on structures, it will be assumed that 
21 hazardous constituents may also be present. Radiological surveys to determine whether a 
22 potential release of hazardous constituents has occurred (Permit Attachment 13) will be used 
23 along with other techniques as a detection method to determine when decontamination is 
24 required. Radiological cleanup standards will be used to determine the effectiveness of 
25 decontamination efforts. To provide verification of the effectiveness of the removal of hazardous 
26 waste constituents, once a contaminated surface is demonstrated to be radiologically clean, the 
27 "swipe" can be sent for analysis for hazardous constituents. The use of these confirmation 
28 analyses is as follows: 

29 For waste containers, the analyses become documentation of the condition of the 
30 container at the time of emplacement. These containers will be placed in the underground 
31 without further action, once the radiological contamination is removed, unless there is 
32 visible evidence of hazardous waste spills or hazardous waste on the container and this 
33 contamination is considered likely to be released prior to emplacement in the 
34 underground. ln no case shaH these containers contain a total liquid content equal to, or 
35 which exceeds, one volume percent of the container. 

36 For area contamination, once the area is cleaned up and is shown to be radiologically 
37 clean, it will be sampled for the presence of hazardous waste residues. If the area is large, 
38 a sampling plan will be developed. The sampling plan will be approved by the NMED 
39 before it is implemented. If the area is small, swipes will be used. If the results of the 
40 analysis show that residual contamination remains, a decision will be made whether 
41 further cleaning will be beneficial or whether final clean up will be deferred until closure. 
42 Appropriate notations will be entered into the operating record to assure proper 
43 consideration of formerly contaminated areas at the time of closure. Furthermore, 
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measures such as covering, barricading, and/or placarding will be used as needed to mark 
2 areas that remain contaminated. 

3 For all Contingency Plan emergency responses, the RCRA Emergency Coordinator will ensure, 
4 in keeping with standard operating procedures, that, in the affected area(s) of the facility: 

5 • No waste that may be incompatible with the released material is treated, stored, or 
6 disposed of until cleanup procedures are completed 

7 • All emergency equipment listed in the Contingency Plan is cleaned and fit for its 
8 intended use, or replaced before operations are resumed 

9 D-4e Prevention of Recurrence or Spread of Fires, Explosions, or Releases 

10 During an emergency, the RCRA Emergency Coordinator will ensure that reasonable measures 
11 are taken so that fires, explosions, and releases do not occur, recur, or spread to TRU mixed 
12 waste or other hazardous materials at the facility, as required under 20.4.1.500 NMAC 
13 (incorporating 40 CFR §§264.56(e) and (f)). These measures include: 

14 • Stopping processes and operations. 

15 • Collecting and containing released wastes and materials. 

16 • Removing or isolating containers of waste or hazardous substances posing a threat. 

17 • Ensuring that wastes managed during an emergency are handled, stored, or treated 
18 with due consideration for compatibility with other wastes and materials on site and 
19 with containers utilized (Section D-4h). 

20 • Restricting personnel not needed for response activities from the scene of the incident. 

21 • Evacuating the area. 

22 • Curtailing nonessential activities in the area. 

23 • Conducting preliminary inspections of adjacent facilities and equipment to assess 
24 damage. 

25 • Overpacking and/or removing dam~ed containers/drums from affected areas. 
26 Damaged equipment and facilities wm be repaired as appropriate. 

27 • Constructing, monitoring, and reinforcing temporary dikes as needed. 

28 • Maintaining fire equipment on standby at the incident site in cases where ignitable 
29 liquids have been or may be released and ensuring that all ignition sources are kept 
30 out of the area. Ignitable liquids will be segregated, contained, confined, diluted, or 
31 otherwise controlled to preclude inadvertent explosion or detonation. 
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No operation that has been shut down in response to the incident will be restarted until 
2 authorized by the RCRA Emergency Coordinator. Sections D-4g, Incompatible Waste, and D-
3 4h, Post-Emergency Facility and Equipment Maintenance and Reporting, address specific 
4 issues related to decreasing the possibility of a recurrence or spread of a release, a fire, or an 
5 explosion. 

6 After resolution of the incident, a Root Cause Analysis will be conducted to review all Level II 
7 and Level Ill incidents for determination of cause, and the corrective action plan to prevent 
8 recurrence. 

9 D-4f Management and Containment of Released Material and Waste 

10 Once initial release or spill containment has been completed, the RCRA Emergency 
11 Coordinator will ensure that recovered hazardous materials and waste are properly stored 
12 and/or disposed, as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.56(g)). For spills 
13 of liquid, the perimeter of the spill will be diked with an absorbent material that is compatible with 
14 the material(s) released. Free-standing liquid will be transferred to a marked compatible 
15 container. The remaining liquid will be absorbed with an absorbent material and swept or 
16 scooped into a marked compatible container. Spill residue will be removed. Spills of dry material 
17 will be swept or shoveled into a labeled compatible recovery container. Material recovered from 
18 the spill will be transferred to clean containers or tanks or to containers or tanks that have held a 
19 compatible material. All containers will meet DOT specifications for shipping the wastes, and 
20 materials will be recovered. 

21 Nonradioactive hazardous waste resulting from the cleanup of a fire, an explosion, or a release 
22 involving a nonradioactive hazardous waste or hazardous substance at the WIPP facility will be 
23 contained and managed as a hazardous waste until such time as the waste is disposed of, or 
24 determined to be nonhazardous, as defined in 20.4.1.200 NMAC (incorporating 40 CFR §261) 
25 Subparts C and D. In most cases, hazardous materials inventories for the various buildings and 
26 areas at the facility will allow a determination of the hazardous materials present in any cleanup 
27 of a release or of the residues from an emergency condition {The quantities of such spills are so 
28 small, it is not likely to trigger an Incident Levell! or Ill). When necessary samples of the waste 
29 will be collected and analyzed to determine the presence of any hazardous characteristics 
30 and/or hazardous waste constituents; this information is needed to evaluate disposal options. 
31 EPA-approved sampling and analytical methods will be utilized. Hazardous wastes will be 
32 transferred to the Hazardous Waste Staging Area. The staging area is used to store hazardous 
33 waste awaiting transfer to an off-site treatment or disposal facility in accordance with applicable 
34 regulations (e.g., 20.4.1 NMAC and DOT regulations). The Hazardous Waste Staging Area for 
35 nonradioactive hazardous waste is Buildings 4 7 4A and 4 7 48, as shown in Figure D-1. 
36 Nonradioactive hazardous wastes wiU be shipped off-site for disposal at a RCRA permitted 
37 disposal facility. 

38 Under normal operations, administrative controls will be implemented to ensure that hazardous 
39 materials and incompatible materials will not be introduced to the radioactive materials area 
40 during TRU mixed waste handling operations. Examples of administrative controls include 
41 restricting the waste received in the TRU mixed waste management area(s) to TRU mixed 
42 waste properly manifested from the generator sites and ensuring that materials used in these 
43 area(s) are restricted to only those that have previously been determined to be compatible with 
44 the TRU mixed waste. The RCRA Emergency Coordinator will have access to building design 
45 information and information on specific equipment used within an area upon which to base a 
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1 determination of the compatibility of materials with the area. If necessary, the RCRA Emergency 
2 Coordinator will use EPA-600/2-80-076, "A Method for Determining the Compatibility of 
3 Hazardous Waste," (EPA, 1980) for making compatibility determinations. Waste resulting from 
4 the cleanup of a fire, explosion, or release in the miscellaneous unit, the CH TRU mixed waste 
5 handling areas, or the RH Complex will be considered derived from the received TRU mixed 
s waste and may be treated and managed as CH TRU mixed waste depending on the surface 
7 dose rate. 

8 In the event of a prolonged cessation of TRU mixed waste handling operations, TRU mixed 
9 waste can be placed in areas of the WHB Unit that are available for such contingencies. These 

10 areas and the TRU mixed waste containers in them would be located so that adequate aisle 
11 space would be maintained for unobstructed movem_ent of personnel and equipment in an 
12 emergency. Permit Attachments A 1 and A2 describe the HWMUs in detail, including the facility 
13 description, support structures and equipment, security, waste handling areas, ventilation, and 
14 fire protection. 

15 The contaminated area will be decontaminated. If a release is to a permeable surface, such as 
16 soil, asphalt, concrete, or other surface, the surface material will be removed and placed in 
17 containers meeting applicable DOT requirements. Contaminated soil, asphalt, concrete, or other 
18 surface material, as well as materials used in the cleanup (e.g., rags and absorbent material) 
19 will be contained and disposed of in t.he same manner as dictated for the contaminant. Clean 
20 soil, new asphalt, or new concrete will be emplaced at the spill location. 

21 If a spill occurs on an impermeable surface, the surface will be decontaminated with water 
22 and/or a detergent. In the event that the spilled material is water reactive, a compatible 
23 nonhazardous cleaning solution will be used. Contaminated wash water or cleaning solution will 
24 be transferred to an appropriate container, marked, and managed as described above for 
25 nonradioactive or radioactive liquid wastes. 

26 In the event of a hazardous material or hazardous waste release, the RCRA Emergency 
27 Coordinator will ensure that no wastes will be received or disposed of in the affected areas until 
28 cleanup operations have been completed. This is to ensure that incompatible waste will not be 
29 present in the vicinity of the release. 

30 Because of the restrictions which the WIPP facility places on generators, and because of control 
31 of WIPP operations, TRU mixed wastes and derived wastes will not contain any incompatible 
3:2 wastes. However, the areas established for the temporary holding of nonradioactive waste 
33 routinely generated at the WIPP facility is divided into bays to accommodate the management of 
34 wastes that may be incompatible.lf waste is generated as the result of a spill or release of 
35 hazardous materials or nonradioactive hazardous waste, the waste generated as a result of 
36 abatement and cleanup will be evaluated to determine its compatibility with other wastes being 
37 managed in the temporary holding areas. The evaluation will be by identifying the material or 
38 waste that was spilled or released and determining its characteristics (e.g., ignitable, reactive, 
39 corrosive, or toxic). The waste generated by the abatement and cleanup activities will be stored 
40 in that part of the temporary holding area that has been established to manage wastes with 
41 which it is compatible. 

42 For small nonemergency liquid spills (e.g., a detergent solution leaking out of the pump handle 
43 during decontamination, a spill of hydraulic fluid while servicing a vehicle), spill control 
44 prbcedures will be used to contain and absorb free-standing liquid. The contaminated absorbent 
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1 will be swept or shoveled into a compatible container and managed as described above. No 
2 notifications will be required, but site procedures require documentation of the incident. 

3 D-4g Incompatible Waste 

4 Implementation of the TSDF-WAC for the WIPP ensures that incompatible TRU mixed waste 
5 will not be shipped to the WIPP facility. Nonradioactive waste at the WIPP facility will be 
6 carefully segregated during handling and holding and will be transported within and off the 
7 facility. The RCRA Emergency Coordinator will not allow hazardous or TRU mixed waste 
8 operations to resume in a building or area in which incompatible materials have been released 
9 prior to completion of necessary post-emergency cleanup operations to remove potentially 

10 incompatible materials. In making the determination of compatibility, the RCRA Emergency 
11 Coordinator will have available the resources and information described in Section D-4b, 
12 Identification of Hazardous Materials. In addition, ES&H department personnel will be available 
13 for consultation. Finally, the RCRA Emergency Coordinator may use EPA-600/2-80-076, (EPA, 
14 1980). 

15 D-4h Post-Emergency Facility and Equipment Maintenance and Reporting 

16 The RCRA Emergency Coordinator will ensure that emergency equipment that is located or 
17 used in the affected area(s) of the facility and listed in the Contingency Plan is cleaned and 
18 ready for its intended use before operations are resumed, as specified in 20.4.1.500 NMAC 
19 (incorporating 40 CFR §264.56(h)(2)). Any equipment that cannot be decontaminated will be 
20 discarded as waste (e.g., hazardous, mixed, solid), as appropriate. The WIPP facility is 
21 committed to replacing any needed equipment or supplies that cannot be reused following an 
22 emergency. After the equipment has been cleaned, repaired, or replaced, a post-emergency 
23 facility and equipment inspection will be performed, and the results will be documented. 

24 Cleaning and decontaminating equipment will be accomplished by physically removing gross or 
25 solid residue; rinsing with water or another suitable liquid, if required; and/or washing with 
26 detergent and water. Decontamination and cleaning will be conducted in a confined area, such 
27 as a wash pad or building equipped with a floor drain and sump isolated from the environment. 
28 Care will be taken to prevent wind dispersion of particles and spray. Liquid or particulate 
29 resulting from cleaning and decontamination of equipment will be placed in clean, compatible 
3o containers. Waste produced in an emergency cleanup in the TRU mixed waste handling areas 
31 is derived \Naste and will be emplaced in the underground derived waste emplacement area. 
32 Waste resulting from decontamination operations elsewhere in the W!PP facility will be analyzed 
33 for hazardous waste constituents and/or hazardous waste characteristics to ensure proper 
34 management. 

35 When the WIPP facility has completed post-emergency cleanup of waste and hazardous 
36 residues from areas where waste management operations are ready to resume and the RCRA 
37 Emergency Coordinator has ensured that emergency equipment used in managing the 
38 emergency has been cleaned or replaced and is fit for service, the notifications will be made by 
39 the Permittees to the following: the EPA Region VI Administrator; the Secretary of the NMED; 
40 and any relevant local authorities. This post-emergency notification complies with 20.4.1.500 
41 NMAC (incorporating 40 CFR §264.56(i)), and is the responsibility of the RCRA Emergency 
42 Coordinator. 
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D-4i Container Spills and Leakage 

2 The waste received at the WIPP facility will meet stringent TSDF-WAC (e.g., no more than one 
3 percent liquid), which will minimize the possibility of waste container degradation and liquid 
4 spills. Should a spill or release occur from a container, following an initial assessment of the 
5 event, the WIPP facility will immediately take the following actions, in compliance with 
6 20.4.1.500 NMAC (incorporating 40 CFR §264.52(a) and §264.171 ): 

7 • Assemble the required response equipment, such as protective clothing and gear, 
8 heavy equipment, empty drums, overpack drums, and hand tools 

9 • Transfer the released material to a container that is in good condition or overpack the 
10 leaking container into another container that is in good condition 

11 • Once the release has been contained, determine the areal extent of mig ration of the 
12 release and proceed with appropriate cleanup action, such as chemical neutralization, 
13 vacuuming, or excavation 

14 D-4j Tank Spills and Leakage 

15 The TRU mixed waste handling areas at the WIPP facility do not include tank storage or 
16 treatment of hazardous waste, as defined in 20.4.1.1 01 NMAC (incorporating 40 CFR §260.1 0), 
17 and as regulated under 20.4.1.500 NMAC (incorporating 40 CFR §264) Subpart J. At the WIPP 
18 facility, tanks are used to store water and petroleum fuels only. The petroleum tanks store diesel 
19 and unleaded gasoline. 

20 D-4k Surface Impoundment Spills and Leakage 

21 The WIPP facility does not manage hazardous or TRU mixed waste using a surface 
22 impoundment, as defined in 20.4.1.1 01 NMAC (incorporating 40 CFR §260.1 0), and as 
23 regulated under 20.4.1.500 NMAC (incorporating 40 CFR, §264) Subpart K. Surface 
24 impoundment regulations are not applicable to the WIPP facility. 

25 D-5 Emergency Equipment 

2s A variety of equipment is available at the facility for emergency response, containment, and 
27 cleanup operations in both the HWMUs and the facility in general. This includes equipment for 
2s spill control, fire control, personnel protection, monitoring, first aid and medical attention, 
29 communications, and alarms. This equipment is immediately available to emergency response 
30 personnel. A listing of major emergency equipment available at the W!PP facility, as required by 
31 20.4.1.500 NMAC (incorporating 40 CFR §264.52(e)), is shown in Table D-6. Table D-7 
32 identifies the locations where fire suppression systems are provided. Locations of the 
33 underground emergency equipment are shown in Figure D-5. The firewater-distribution system 
34 map is shown in Figure D-6. The underground fuel area fire-protection system is shown in 
35 Figure D-7. 

36 D-6 Coordination Agreements 

37 The Permittees have established MOUs with off-site emergency response agencies for 
38 firefighting, medical assistance, hazardous materials response, and law enforcement. In the 
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event that on-site response resources are unable to provide all the needed response actions 
2 during either a medical, fire, hazardous materials, or security emergency, the RCRA Emergency 
3 Coordinator will notify appropriate off-site response agencies and request assistance. Once on 
4 site, off-site emergency response agency personnel will be under the direction of the RCRA 
5 Emergency Coordinator. 

6 The MOUs with off-site cooperating agencies are available from the Permittees. A listing and 
7 description of the MOUs with state and local agencies and mining operations in the vicinity of 
8 the WIPP facility, as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.37 and 
9 §264.52(c)), are: 

10 • An agreement among the Permittees, Intrepid Potash NM LLC, and Mosaic Potash 
11 Carlsbad Inc., provides for the mutual aid and assistance, in the form of MRTs, in the 
12 event of a mine disaster or other circumstance at either of the two facilities. This 
13 provision ensures that the WIPP MOC will have two MRTs available at all times when 
14 miners are underground. 

15 • A memorandum of agreement between the City of Carlsbad, New Mexico, and the 
16 WIPP MOC for ambulance service assistance provides that, upon notification by the 
17 WIPP MOC, the Carlsbad Fire Department/Ambulance Service will be dispatched from 
18 Carlsbad toward the WIPP site by a designated route and will accept the transfer of 
19 patient(s) being transported by the WIPP facility ambulance at the point both 
20 ambulances meet. If the patient(s) is not transferrable, the Carlsbad Fire 
21 Department/Ambulance Service will provide equipment and personnel to the WIPP 
22 facility ambulance, as necessary. 

23 • A MOU between the DOE and the Carlsbad Medical Center provides for the treatment 
24 of radiologically contaminated personnel who have incurred injuries beyond the 
25 treatment capabilities at the WIPP facility. The DOE will provide transport of the 
2s patient(s) to the Carlsbad Medical Center for decontamination and medical treatment. 

27 • A MOU between the DOE and the Lea Regional Medical Center provides for the 
28 treatment of radiologically contaminated personnel who have incurred injuries beyond 
2s the treatment capabilities at the WIPP facility. The DOE will provide transport of the 
30 patient(s) to the Lea Regional Medical Center for decontamination and medical 
31 treatment. 

32 • A MOU between the DOE and the U.S. Department of Interior (DOl), represented by 
33 the Bureau of Land Management (BLM), Roswell District, provides for a fire-
34 management program that will ensure a timely, well-coordinated, and cost-effective 
35 response to suppress wild fire within the withdrawal area using the VVIPP incident 
36 commander for fire-management activities. The DOl will provide firefighting support if 
37 requested. In addition, the MOU provides for responsibilities concerning cultural 
38 resources, grazing, wildlife, mining, gas and oil production, realty/lands/rights-of-way, 
39 and reclamation. 

40 • A mutual-aid firefighting agreement between the Eddy County Commission and the 
41 DOE provides for the assistance of the Otis and Joel Fire Departments (a volunteer 
42 fire district created under the Eddy County Commission and the New Mexico State Fire 
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Marshall's Office), including equipment and personnel, at any location within the WIPP 
Fire Protection Area upon request by an authorized representative of the WIPP 
Project. These responsibilities are reciprocal. 

4 • A mutual-aid agreement between the City of Hobbs and the DOE provides for mutual 
5 ambulance, medical, fire, rescue, and hazardous material response services; provides 
s for joint annual exercises; provides for use of WIPP facility radio frequencies by the 
7 City of Hobbs during emergencies; and provides for mutual security and law 
8 enforcement services, within the appropriate jurisdiction limits of each party. 

9 • A mutual-aid agreement between the City of Carlsbad and the DOE provides for 
10 mutual ambulance, medical, fire, rescue, and hazardous material response services; 
11 provides for joint annual exercises; provides for use of WIPP facility radio frequencies 
12 by the City of Carlsbad during emergencies; and provides for mutual security and law 
13 enforcement services, within the appropriate jurisdiction limits of each party. 

14 • A MOU between the DOE and the New Mexico Department of Public Safety (DPS) 
15 concerning Mutual Assistance and Emergency Management applies to any actual or 
16 potential emergency or incident that: 1) involves a significant threat to employees of 
17 the Permittees or general public; 2) involves property under the control or jurisdiction 
18 of either the DOE or the State; 3) involves a threat to the environment which is 
19 reportable to an off-site agency; 4) requires the combined resources of the DOE and 
20 the state; 5) requires a resource that the DOE has which the State does not have, or a 
21 resource the State has which DOE does not have; or 6) involves any other incident for 
22 which a joint determination has been made by the DOE and the State that the 
23 provisions of this MOU will apply. The MOU provides that the DPS shall permit 
24 qualified and security cleared DOE Emergency Management members into the State 
25 EOC for the purpose of: a) coordinating communications functions; b) evaluating and 
26 maintaining communications capabilities; c) participating in exercises; d) link the 
27 State's High Frequency radio communications network with the DOE; and e) assisting 
28 the State during radioactive materials accidents that require joint operations or the use 
29 of the DOE Radiological Assistance Program team. The DOE shall permit qualified 
30 and security cleared members the State Emergency Management community into the 
31 DOE's EOCs for the purposes of coordinating communications and activities. 
32 Additional duties for each participant are specified for assistance in incidents or 
33 emergencies. 

34 D-7 Evacuation Plan 

35 If it becomes necessary to evacuate the W!PP facility, the assigned on-site and off-site staging 
36 areas have been established. The off-site staging areas are outside the security fence. The 
37 WIPP facility has implementation procedures for both surface and underground evacuations. 
38 Drills are performed on these procedures at the WIPP facility at least once annually. The 
39 following sections describe the evacuation plan for the WIPP facility, as required under 
40 20.4.1.500 NMAC (incorporating 40 CFR §264.52(f)). 

41 D-7a Surface Evacuation On-site and Off-site Staging Areas 

42 Figure 0-8 shows the surface staging areas. Personnel report to their Office Wardens at 
43 designated staging areas where accountability is conducted. If site evacuation is necessary, the 
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1 RCRA Emergency Coordinator will decide which staging areas are to be used and will advise 
2 Office Wardens of the selections. The RCRA Emergency Coordinator will communicate the 
3 locations to Office Wardens via office warden pager, radio, plectron, WIPP Security, or 
4 telephone, as appropriate. Office Wardens will direct personnel to the selected staging area 
5 outside the security fence. Personnel who are working in a contaminated area when site 
6 evacuation is announced, will assemble at specific staging areas to minimize contact with other 
7 personnel during the evacuation (Figure D-8). 

8 Office Wardens conduct accountability of personnel assigned to their specific areas. For 
9 complete surface accountability, the Office Wardens report to their ACOW, who reports to the 

10 COW. When the COW has reports from all ACOWs, surface accountability is reported to the 
11 CMRO, who then notifies the RCRA Emergency Coordinator of the accountability. 

12 The COW and all ACOWs communicate between themselves and the CMRO using devices 
13 (e.g., telephones, radios, pagers, the public address system, email, Internet). The Office 
14 Wardens, Assistant Office Wardens, ACOWs, and COW are notified by a public address 
15 announcement (or other devices) in accordance with emergency response procedures for 
16 evacuation or sheltering in place. At the staging areas Office Wardens report directly to their 
17 ACOW. 

18 There are three off-site staging areas identified on Figure D-8. The RCRA Emergency 
19 Coordinator determines which staging area will be used. Security officers remain at the primary 
20 staging area gate 24 hours a day, and the vehicle trap is opened for personnel during 
21 emergency evacuations. The north gate has a single person gate and large gate which can be 
22 opened, similar to the main gates for the primary staging area. The east gate is a turnstile gate. 
23 Upon notification by the RCRA Emergency Coordinator, Security will respond, open gates, and 
24 facilitate egress for evacuation. 

25 The on-site staging areas are identified in Figure D-8. These are used for building or area 
26 evacuations as determined by the RCRA Emergency Coordinator. 

27 D-7b Underground Assembly Areas and Egress Hoist Stations 

28 In the event of an underground or surface event, the RCRA Emergency Coordinator can cal! for 
29 underground personnel to report to assembly areas (Figure D-9). Underground personnel are 
30 also trained to immediately report to assembly areas under specific circumstances (i.e. loss of 
31 underground power or ventilation). If accountability is required, the underground will be 
32 evacuated. The Underground Controller is responsible for underground accountability by 
33 comparing the brass numbers with the brass tags signed out in the lamproom. Each assembly 
34 area contains a Mine Page Phone, miner's aid station, and evacuation maps. 

35 In accordance with 30 CFR §57.11, the mine maintains two escapeways. These escapeways 
36 are designated as Egress Hoist Stations. When an underground evacuation is called for, all 
37 underground personnel report to the Egress Hoist Stations. 

38 Decontamination of underground personnel will be conducted the same way as described for 
39 surface decontamination. Contaminated personnel are trained to remain segregated from other 
40 personnel until RC personnel can respond to the incident at the underground location. 
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D-7c Plan for Surface Evacuation 

2 Surface evacuation notification is initiated by the RCRA Emergency Coordinator directing the 
3 CMRO to sound the surface evacuation alarm. The Office Wardens assist personnel in 
4 evacuation from their areas. Evacuation routes and instructions are posted throughout the site. 

5 If the FSM/CMRO notifies the ERT members by a communication device (e.g., pager) to 
6 respond to an identified area, these members will not depart the site during an evacuation, but 
7 will report to the FSM for instructions and accountability. The EST/FPT notifiE;!S the COW of 
8 response members present. These personnel will not evacuate until released by the RCRA 
9 Emergency Coordinator. 

10 D-7d Plan for Underground Evacuation 

11 Notification for underground evacuation will be made using the underground evacuation alarm 
12 and strobe light signals. 

13 Personnel will evacuate to the nearest egress hoist station. Primary underground evacuation 
14 routes (identified by green reflectors on the rib) will be used, if possible. Secondary underground 
15 evacuation routes (identified by red reflectors on the rib) will be used if necessary (Figure D-5). 
16 Brass tags will be collected from personnel at the hoist collar on the surface, and taken to the 
17 Underground Controller, who functions as an Office Warden. When all brass tags are accounted 
18 for, underground accountability is reported to the RCRA Emergency Coordinator. 

19 Upon reaching the surface, personnel will report to their on-site staging area to receive further 
zo instructions. 

21 Members of the FLIRT and the MRT who may be underground, will evacuate the underground 
22 when an underground evacuation is called for. A reentry by the MRT will be performed 
23 according to 30 CFR 49 and MSHA regulations for reentry into a mine. The two MRTs are 
24 trained in compliance with 30 CFR 49 in mine mapping, mine gases, ventilation, exploration, 
2s mine fires, rescue, and recovery. 

26 D-7e Further Site Evacuation 

21 In the event of an evacuation involving the need to transport employees, the following 
28 transportation will be available: 

29 • Buses/vans-WIPP facility buses/vans will be available for evacuation of personnel. 
30 The buses/vans are stationed in the employee parking lot. 

31 • Privately Owned Vehicles-Because many employees drive to work in their own 
32 vehicles, these vehicles may be utilized in an emergency. Personnel may be directed 
33 as to routes to be taken when leaving the facility. 

34 These vehicles may be used to transport personnel who have been released from the site by 
35 the RCRA Emergency Coordinator. 
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D-8 Required Reports 

2 The RCRA Emergency Coordinator, on behalf of the Permittees, will note in the operating 
3 record the time, date, and details of any incident that requires implementing this Contingency 
4 Plan. This notation will be in the facility log maintained by the CMRO. In compliance with 
5 20.4.1.500 NMAC (incorporating 40 CFR §264.560)), within 15 days after the incident, the 
6 Permittees will ensure that a written report on the incident will be submitted to the EPA Region 
7 VI Administrator and to the Secretary of the NMED. The report will include: 

8 • The name, address, and telephone number of the Owner/Operator 

9 • The name, address, and telephone number of the facility 

10 • The date, time, and type of incident (e.g., fire, explosion or release) 

11 • The name and quantity of material(s) involved 

12 • The extent of injuries, if any 

13 • An assessment of actual or potential hazards to human health or the environment, 
14 where this is applicable 

15 • The estimated quantity and disposition of recovered material that resulted from the 
16 incident 

17 In addition to the above report, the Permittees will ensure that the ES&H Manager, or designee, 
18 submits reports to the appropriate agencies as listed in Tables 0-8 and D-9. 

19 In accordance with 20.4.1.500 NMAC (incorporating 40 CFR §264.56(i)), the Permittees will 
20 notify the Secretary of the NMED and EPA Region VI Administrator that the WIPP facility is in 
21 compliance with requirements for the cleanup of areas affected by the emergency and that 
22 emergency equipment used in the emergency response has been cleaned, repaired, or 
23 replaced and is fit for its intended use prior to the resumption of waste management operations 
24 in affected areas. The means the WIPP facility will use to meet these requirements are 
25 described in Sections D-4e, D-4f, D-4g, and D-4h. 

26 The WIPP requires the EST/FPT to initiate the "WIPP Hazardous Materials Incident Report" if 
27 the Contingency Plan is implemented. A form is attached as Figure D-12. The form is initiated 
2s by the EST/FPT. The RCRA Emergency Coordinator, CMRO, and Environmental Compliance 
29 representatives complete their respective sections. 

30 0-9 Location of the Contingency Plan and Plan Revision 

31 The owner/operator of the WIPP facility will ensure that copies of this Contingency Plan are 
32 available to all emergency personnel and organizations described in Section D-2. When the 
33 Contingency Plan is revised, updated copies are manually distributed (electronically or via site 
34 mail) or hand delivered to applicable WIPP Facility emergency personnel and alternate 
35 Emergency Operations Center and Joint Information Center. In addition, the owner/operator will 
36 make copies available to the following outside agencies: 
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1 • Intrepid Potash NM LLC and Mosaic Potash Carlsbad Inc. 
2 • Carlsbad Fire Department, Carlsbad 
3 • Carlsbad Medical Center, Carlsbad 
4 • Lea Regional Medical Center, Hobbs 
5 • Otis Fire Department, Otis 
6 • Hobbs Fire Department, Hobbs 
7 • Joel Fire Department, Carlsbad 
8 • BLM, Carlsbad 
9 • New Mexico State Police 

10 The owner/operator of the WIPP facility will ensure that this plan is reviewed annually and 
11 amended whenever: 

12 • Applicable regulations are revised 

13 • The RCRA Part B permit for the WIPP facility is revised in any way that would affect 
14 the Contingency Plan 

15 • This plan fails in an emergency 

16 • The WIPP facility design, construction, operation, maintenance, or other 
17 circumstances change in a way that materially increases the potential for fires, 
18 explosions, or releases of hazardous waste or hazardous constituents or change the 
19 response necessary in an emergency 

20 • The list of RCRA Emergency Coordinators change 

21 • The list ofWIPP facility emergency equipment changes. 

22 
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Table D-1 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

December 21, 2012 

Hazardous Substances in Large Enough Quantities to Constitute a Level II Incident 

Chemical Description 

Ethylene Glycol Solution - 35% 

Gasoline, Unleaded 
GASC0001 

No. 1 Diesel Fuel Oil 
GASC0210 

Multiple containers of TRU Waste as 
described in Permit Section 3.3.1 

Hazardous materials in quantities that 
exceed 5 times the Reportable Quantity 
(Per DOE 0 151.1) values as defined in 
40 CFR 302 

Building Location 

Buildings 411; 412; 451; 452; 486; 
463; 474C; 

FAC 414 

FAC 480 

U/G Fuel Station; 

Oil Depot U/G; 

FACs 480, 255.1 & 255.2; 

Transport Tank; 

Building 456 

WHB 

Waste Shaft 

U/G 

It should be noted that WIPP is not 
expected to possess such quantities. 
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Immediate (acute) 

Delayed (chronic) 

Fire 

Immediate (acute) 

Delayed (chronic) 

Fire 

Immediate (acute) 

Delayed (chronic) 

Delayed (chronic) 

Fire 

Immediate (acute) 

Delayed (chronic) 
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Table D-2 
Resource Conservation and Recovery Act Emergency Coordinators 

Name Address* Office Phone 

R. C. (Russ) Stroble (primary) 1 234-8276 or 234-8554 

J. E. (Joseph) Bealler" 234-8276 or 234-8916 

M. G. (Mike) Proctor2 234-8276 or 234-8143 

G. L. (Gary) Kessler" 234-8326 

A. E. (Aivy) Williams 1 (primary) 234-8276 or 234-8216 

P. J. (Paul) Panera11 (primary) 234-8498 

J. R. (Joel) Howard2 234-8325 

M. L. (Mark) Long 1 (primary) 234-8170 

A. C (Andy) Cooper" 234-8197 

Personal Phone* 

NOTE: Personal information (home addresses and personal phone numbers) has been removed from 
informational copies of this Permit. 

The on-duty Facility Shift Manager is the primary RCRA Emergency Coordinator pursuant to 20.4.1.500 NMAC 
(incorporating 40 CFR §264.52), and is designated to serve as the RCRA Emergency Coordinator. 

The on-duty Facility Operations Engineer is the alternate RCRA Emergency Coordinator and is available as 
needed. 
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Table D-3 
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Planning Guide for Determining Incident Levels and Response 

--- -
Incident Level 

Incident Condition I II* 

Product identifications Placard not required, NFPA 0 or 1 all DOT placarded, NFPA 2 for any 
categories, all Other Regulated categories, PCBs without fire, EPA 
Materials A, B, C, and D. regulated waste. 

SITE SPECIFIC Table D-1 and TRU 
mixed waste 

AND 

Container size Container size does not impact this Involves multiple packages. 
incident level. 

Fire/explosion potential Under control. May spread/may be explosive. 

Leak severity No release or small release Release may not be controllable without 
contained or confined with readily special resources. 
available resources. 

Life safety No life-th1·eatening situation from Localized area, limited evacuation area. 
materials involved. 

Environmental impact None. Limited to incident boundaries 
(Potential) 

Container integrity Not damaged. Damaged but able to contain the contents 
to allow handling or transfer of product. 

L___.______ _____________ --·---- ~--······-·--·· 

*Contingency Plan is implemented 
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Ill* 

Poison A (gas), explosive AlB, organic 
peroxide, flammable, solid, materials 
dangerous when wet, chlorine, fluorine, 
anhydrous ammonia, radioactive materials, 

I 
NFPA 3 and 4 for any categories including 
special hazards, PCBs and fire including 
special hazards, PCBs and fire DOT 
inhalation hazard, EPA extremely hazardous , 
substances, and cryogenics. I 

Tank truck. 

May spread/may be explosive. 

Release may not be controllable even with 
special resources. 

Localized area, limited evacuation area. 

Contained within the Hazardous waste 
Management Units. 

Damaged to such an extent that catastrophic 
rupture is possible. 
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Method 

Absorption 

Covering 

Dikes, diversions 

Overpack 

Plug/patch 

Transfer 

Vapor suppression 

Table D-4 
Physical Methods of Mitigation 

Chemical 

Liquid Solid 

Yes No 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 
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Liquid Solid 

Yes No 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

No No 
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Table D-5 
Chemical Methods of Mitigation 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

December 21, 2012 

Method Chemical Radiological 

Liquid Solid Liquid 

Neutralization Yes Yes11 ) No 

Solidification Yes No Yes(2) 

(1) When solid neutralizing agents are used, they will be used simultaneously with water. 

(2) This method could be utilized for mitigation of firewater involving TRU-waste. 
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Table D-S 
Emergency Equipment Maintained at the Waste Isolation Pilot Plant 

Equipment 
· .. 

Building Fire Alarms 

Underground Fire 
Alarms 

Site-wide 
Evacuation Alarm 

Vehicle Siren 

Public Address 
System 

lntraplant Phones 

Description and Capabilities 

Communications · .... 
Manual pull stations and automatic devices (sprinkler 
system flow, and smoke and thermal detectors) trigger fire 
alarm; locally visible and audible; visual display and alarm 
_in Central Monitoring Room (CMR) 

Automatic/Manual; have priority over other paging channel 
signals but not override intercom channels; alarms sound in 
the general area of the control panel and are connected to 
the underground evacuation alarms; they also interface with 
the CMR. 

Transmitted over paging channel of the public address 
system, overriding its normal use; manually initiated 
according to procedures requiring evacuation; audible alarm 
produced by tone generator at 1 0 decibels above ambient 
noise level (or at least 75 decibels); flashing strobe lights; 
radios and/or pagers are used to notify facility personnel 
outside alarm range. Monthly test are performed on the PA, 
site notification alarms, and plectrons. 

Manual; oscillating; emergency services/surface response 
vehicles, is mechanical and electronic. 

Includes intercom phones; handset stations and 
loudspeaker assemblies, each with own amplifiers; 
multichannel, one for public address and pages, and others 
for independent party lines. 

Private automatic branch exchange; direct dial; provide 
communication link between surface and underground 
operations 
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Location 
· .. ·. 

Guard and Security Building, 
Pumphouse, 
Warehouse/Shops, Exhaust 
Filter Building, Support 
Building, CMR/ Computer 
Room, Waste Handling 
Building, TRUPACT 
Maintenance Facility, 
SH Hoisthouse, Maintenance 
Shops, Guard Shack*, 
Auxiliary Warehouse, Core 
Storage Building, 
Engineering Building, 
Training Facility, Safety 
Building, Maintenance Shop, 
Hazardous Waste Storage 
(non-TRU) Area (Facility 474) 

*local alarms; not connected 
to the CMR 

Fire detection and control 
panel locations: Waste Shaft 
Underground Station, SH 
Shaft Underground Station, 
Between E-140 and E-300 in 
S-2180 Drift, E-0/N-1200, 
Fuel Station 

Site-wide 

WIPP surface emergency 
vehicles 

Surface and underground 

Throughout surface and 
underground 



Equipment 

Mine Page Phones 

Emergency Pagers 

Plectrons 

Portable Radios 

Plant Base Radios 

Mobile Phones 

SPILL-X-S Guns 
and Recharge 
Powder 

Absorbent Sheets 

Absorbents 

Absorbent Material 

Description and Capabilities 

Battery-operated paging system 

Manual; , intermittent alarm signals 

Tone-alert radio receivers placed in areas not accessible by 
the public address system 

Two-way, portable; transmits and monitors information 
to/from other transmitters 

Two-way, stationary, VHF-FM; linked to Eddy County 
Sheriff Department NM State Police, and Otis Fire 
Department), and WIPP Channels 1-18 (Communication 
with the Lea County Sheriffs Department, the Hobbs Fire 
Department, Carlsbad Medical Center and Lea Regional 
Hospital is available via the Eddy County dispatcher) (Site 
Security, Site Operations and Site Emergency, 
maintenance, repeater to Carlsbad). Wireless 
communications such as cellular phones may be used to 
contact the Eddy County emergency responders. 

Provide communications link between WIPP Security and 
key personnel 

Spill Response 

Containment: 

(1 )SPILL-X model SC-30-C(Gun) 

(1)SP!LL-X model XC-30-S(Gun) 

(1 )SPILL-X model SC-30-A(Gun); 

(1) A-Acid, 5 gallon bucket (Recharge Powder) 

( 1 )S-Solvent, 5 gallon bucket (Recharge Powder) 

(1)C-Caustic, 5 gallon bucket (Recharge Powder) 

Containment or cleanup; 

(1) 3' x 100' Sheet 

Grab and Go container: spill control bucket: 

( 1) for solvents and neutralizing absorbents; 5 gallon bucket 

{ 1 ) for acids/caustics:. 5 ga!lon bucket 

Containment or cleanup; 

( 1) 100 ft. rolled or equivalent socks "Pig" for general liquid 

( 1) 100 ft. rolled or equivalent socks "Pig" for oil 
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Location 
CMR, Mine Rescue Room, 
EOC, lamproom, 
underground at S550/W30, 
S100/W30, S1950/E140, SH 
Shaft Collar and 
Underground Station, Waste 
Shaft Collar and 
Underground Station, FSM 
desk, EST Station 

Issued to appropriate 
emergency personnel 

Site-wide 

Issued to individuals 

Various site locations 

Issued to individuals plus 
emergency vehicles, 

HAZMAT trailer 

HAZMA T trailer 

HAZMA T trailer 

HAZMAT trailer 
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Equipment 

Air Bag System 

Air Chisel 

Drum Transfer 
Pumps and Drum 
Opener 

Floor Squeegee 

Foam Concentrate 

Gas Cylinder Leak 
Control Kit 

Portable Generator 

Description and Capabilities 

Extrication, Stabilization, Cribbing 

(1) bag system with tank kit and the following bag sizes: 

(1)12-ton, 

(1) 21.8-ton, 

(1 )17 -ton 

Extrication 

( 1) Capable of cutting 3/16" steel 

Containment or cleanup; 

(1) unit for chemical transfer 

(1) hand operated pump for petroleum transfer 

(1) drum opener 

Containment or cleanup; 

(1) straight rubber blade, nonwood handle 

AFFF 6% 

(4) 5-gallon pail 

(1)Series A Hazardous Material Response Kit; contains 
nonsparking equipment to control and plug leaks 

( 1 )Backup power; 5, 000 watt; 120 or 240 volt 
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Surface rescue truck 

Surface rescue truck 

HAZMA T trailer 

HAZMAT trailer 

Fire truck# 1 

HAZMA T trailer 

Surface rescue truck 

0361.1 



Equipment 

Hand Tools 

Come-a-longs 

Po1ia-power 

Jugs 

Pails 

Portable Lighting 

Patching Kit 

Scoops and 
Shovels 

Description and Capabilities 

Containment and cleanup; 

Underground rescue truck: 

(1)12# Sledge Hammer 

(1 )3/8" Drive Socket Set 

(1)11,'' Drive Socket Set 

( 1 )3/4" Drive Socket Set 

(1 )25' W' Chain 

(1 )6' Wrecking Bar 

(1 )Bottle Jack 

(1)4# Hammer 

(1 )18" Crescent Wrench 

(1 )5' Pry Bar 

(1 )2' Pry Bar 

(1 )1 00' Extension Cord 

(1 )4' Nylon Sling 

(1 )6' Nylon Sling 

(1)10' Nylon Sling 

These tools are located in the HAZMAT Trailer. They are 
non-sparking. 

( 1) 14 "L adjustable pipe wrench 

(1 )15" multi-opening bung wrench 

( 1 )hammer/crate opener 

(1)8" pipe pliers 

( 1 )8" blade Phillips 

(1)#2 screwdriver 

( 1 )6" blade standard screwdriver 

(1)Ciaw Hammer 

(1) 4-ton; cable-type Ratchet lever tool designed specifically 
for lifting, lowering and pulling applications including jobs 
requiring rigging, positioning, and stretching. Used in rescue 
for exttication. 

( 1) 1 0-ton hydraulic, hand-powered jaws used for extrication 
during rescues. 

Containment or cleanup; 

(4) 1-gal!on plastic 

Containment or cleanup; 

(3) s--gallon plastic with lid 

(1) Emergency lighting system; 120 volts; 500-watt bulbs, 
suitable for wet location 

Series A Hazardous Response Kit; Class A; contains 
nonsparking equipment to control and plug leaks. 

Cleanup; plastic; various sizes; nonsparking; nonwood 
handles 

(1) Scoop 

(3) Shovels 
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Location 

Underground rescue truck, 
HAZMA T trailer 

Surface rescue truck and 
underground rescue truck 

SUiiace rescue truck 

HAZMAT trailer 

HAZMA T trailer 

Underground rescue truck 

HAZMAT trailer 

HAZMAT trailer 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
December21, 2012 

Equipment 
,, 

Ambulance #1 

Ambulance #2 

Rescue Truck 

Building Smoke, 
Thermal Detectors, 
or Manual Pull 
Stations 

Fire Truck# 1 

.Rescue Truck# 2 
(U/G) 

Extinguishers 

Automatic Dry 
Chemical 
Extinguishing 
Systems 

Sprinkler Systems 

Description and Capabilities 
,"'''.:<,' ,, ,·, ;>·,· '·:. ,i• ,•.: ·', •'• ,, ', ',' ,,, 

,•, 
Meqicai.Resourees ·· 

Equipped as per Federal Specifications KKK-A-1822 and 
New Mexico Emergency Medical Services Act General 
Order 35; equipped with a radio to Carlsbad Medical 
Center, VHF radio, UHF medical frequency, cellular phone 

Diesel and/or electric ambulance equipped with fwst aid kit. 
2 stretchers, and other associated medical supplies 

Special purpose vehicle; light and heavy duty rescue 
equipment; transports 1 litter patient, medical oxygen and 
supplies for mass casualties, fire suppression support 
equipment (rescue tool, air bag, K-12 Rescue Saw, 5,000-
watt generator, self-contained breathing apparatus (SCBA), 
and much more equipment 

Fire Detection arid Fire Suppression Equipment 

Ionization and photoelectric or fixed temperature/rate of rise 
detectors; visual display and alarm in CMR; manual pull 
stations. The underground has manual fire alarm pull 
stations located where personnel have access when 
evacuating. These are connected to the U/G evacuation 
alarm. 

Equipped per Class "A" fire truck per NFPA; capacity 750 
gallons, with pump capacity of 1200 gallons per minute 

(1) 125-pound dry chemical extinguisher 

( 1) 150-pound foam extinguisher 

Individual fire extinguisher stations; various types located 
throughout the facility, conforming to NFPA-10. 

Automatic: 1 ,000-pound system (Dry Chemical); actuated 
by thermal detectors or by manual pull stations 

Fire alarms activated by water flow 
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Location 
,,, ··:· :··,"' 

Surface (Safety and 
Emergency Services Facility) 

Underground 

Surface (Safety and 
Emergency Services Facility) 

' 

Guard and Security Building, 
Warehouse/Shops, Support 
Building, CMR/Computer 
Room, Waste Handling 
Building, TRUPACT 
Maintenance Facility, Waste 
Shaft Collar, Underground 
Fuel Station, SH Hoisthouse, 
Engineering Building, 
Industrial Safety Building, 
Training Facility 

Surface (Safety and 
Emergency Services Facility) 

Underground 

Buildings, underground, and 
underground vehicles 

Underground fuel station 

Pumphouse, Guard and 
Security Building, Support 
Building, Waste Handling 
Building (contact- transuranic 
waste area only), 
Warehouse/Shops Building, 
Auxiliary Warehouse 
Building, TRUPACT 
Maintenance Facility, 
Training Facility, SH Shaft 
Hoisthouse, Exhaust Filter 
Building, Engineering 
Building, and Safety Building 



Equipment 

Water Tanks, 
Hydrants 

Fire Water Pumps 

Head lamps 

Underground Self-
Rescuer Units 

Self-Contained Self-
Rescuer 

Self-Contained 
Breathing 
Apparatus (SCBA) 

Chemical and 
Chemical-
Supported Gloves 

Suit, Acid 

Suit, Fully 
Encapsulated 

Antishock Trousers 

Heart Monitor and 
Defibrillator 

Q}..)'gen 

Description and Capabilities 

Fire suppression water supply; one 180,000-gallon capacity 
tank, plus a second tank with 100,000 gallon reserve 

Fire suppression water supply; pumps are rated at 125 
pounds per square inch, 1,500 gallons per minute 
centrifugal pump, one with electric motor drive, the other 
with diesel engine; pressure maintenance pump 

Personal Protection Equipment 

Mounted on hard hat; battery operated 

Short-term rebreathers; approximately 300 

At least 60 minutes of oxygen available. Approximately 400 
units cached throughout the underground 

Oxygen supply; 4-hour units; approximately 14 Mine 
Rescue Team Draeger units 

Body protection; 

(12 pair) inner-cloth, 

( 12 pair) outer-pvc, 

(5 pair) outer-viton 

Body protection; 

(4) acid 

Body protection; used with SCBAs; full outerboot; 

(4) Level A; 

(4) Level 8 

Emergency Medical. Equipment 

Shock treatment; 

(2) inflatable, one on each ambulance 

Heart Monitor/defibrillator 

Patient care; 

SizeD: 

(2) Ambulance #1 

{ 1) Underground Ambulance 

( 1) Health Services 

Size E: 

(1) Rescue Truck 

(2) Underground Ambulance 

SizeM: 

(1) Ambulance #1 
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Location 

Tanks are at southwestern 
edge of WIPP facility; 
pipelines and hydrants are 
throughout the surface 

Pumphouse 

' 

Each person underground 

Each person underground 

Cached throughout the 
underground 

Mine Rescue Training Room 

HAZMA T trailer 

HAZMAT trailer 

HAZMA T trailer 

Ambulance# 1 and# 2 

Ambulance # 1 and # 2 

Ambulance # 1 and # 2, 
surface rescue truck 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
December 21, 2012 

Equipment 

Resuscitators (Bag) 

Splints 

Stretchers 

Suctions 

Trauma Kits 

Description and Capabilities 

Disposable bag resuscitation 

Ambulance #1: 

(2) adult size 

(1) child size 

Underground Ambulance: 

(2) adult size 

Immobilize limbs; 

(1) Adult traction splint, lower extremity, with limb-
supporting slings, padded ankle hitch and traction device 
per ambulance. 

(2) Rigid splinting devices or equivalents, suitable for 
immobilization of upper extremities per ambulance. 

(2) Rigid splinting devices or equivalents, suitable for the 
immobilization of lower extremities. 

(1) Set of Airsplints: 

6 assorted splints; hand/wrist, half arm, full arm, fooUankle, 
half leg, and full leg per miner's aid stations. 

Patient transport; 

(2) Spine Boards, one short and one long, with nylon straps 
per ambulance. (also used to perform cardiopulmonary 
resuscitation) 

(2) Emergency Stretchers or scoops, or combination per 
ambulance 

(1) All-purpose multi-level ambulance stretch (gurney), with 
3 safety straps and locking mechanism per ambulance. 

(1) Stretcher in each miner's aid station. 

For medical emergencies: 

Portable 

(1) Suction unit, capable of delivering at least 300 mm. HG 
on each ambulance. 

(1) adult blood pressure cuff and stethoscope 

(4) soft-roller bandages 

(3) triangular bandages 

( 1) pkg. band-aids 

{2) trauma dressings 

(25) 4X4 sponges 

( 1) roll adhesive tape 

( 1) bite stick 

( 1) penlight 

(1) sterile burn sheet 

(1) oropharyngeal airway 

(1) glucose substance 

(2) sterile gauze dressings 
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Location 

Ambulance# 1, 

Ambulance # 2 

Ambulance# 1 and# 2, 

Miner's Aid Stations 

Various combinations in 
Ambulance # 1 and # 2, 
Miner's Aid Station 

Ambulances #1 and #2 

(1) kit in each: 

Ambulances #1 and #2, 
surface rescue truck 

03S1b 



Equipment 

Miner's Aid Station 

First Aid Supplies 

First Aid Supplies 

Description and Capabilities 

For First Aid Stations in the Underground 

( 1) Stretcher--as referenced above per station 

( 1 ) Set of airsplints--as referenced above per station 

( 1) Blanket per station 

(1) Box of latex gloves (50) per station 

(5) Pathogen Wipes per station 

(1) First Aid Kit (24) per station; includes, 

(3) Band-Aid Combo Paks 

(2) Swabs, PVP 

( 1) Antibiotic Ointment 

(1) Sting-Kill Swab 

(2) Dressing, compresses 

(2) Roller Bandages 

(2) Tape 

(2) Triangle Bandage 

(1) Eyedressing Pak 

(1) Burn Dressing 

(1) Ammonia Inhalants 

( 1) User Log Sheet 

According to General Order #35 

(12) bandages, soft roller, self-adhering type--4" or 6" x 5 
yards. 

(6) triangular bandages, 40" 

(1) box band-aids 

(1) 1 pair bandage shears 

(6) Trauma dressings, 30" x 1 0" 

(6) Trauma dressings, 5" x 7" 

(50) 4" x 4" sponges, individually wrapped and sterile 

(2) rolls adhesive tape 

(1) penlight 

(2) sterile burn sheets 

- (2) oropharyngeal airways -- adult 

(2) oropharyngeal airways -- child (Ambulance #1 only) 

(2) orophatyngeal airways-- infant (Ambulance #1 only) 

( 1) Glucose substance 

(3) Occlusive dressings 

( 1) Roll aluminum foil 

(6) Rigid cervical collars--2 each small, medium and large 
sizes 

( 4) Cold packs 

(4) Heat packs 

(2) Bite sticks 

(2) Transfer sheets 

(2) Blankets 
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Location 

Miner's Aid Stations - Various 
Underground Locations 

Ambulance #1 

Ambulances #1 and #2 
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Equipment 

First Aid Supplies 

Emergency Lighting 

Backup Power 
Sources 

Hoists 

Radiation 
Monitoring 
Equipment 

Emergency Shower 

Eye Wash 
Fountains 

Decon Shower 
Equipment 

Overpack 
containers 

HEPA Vacuums 

Aquaset or Cement 

Paint or Fixative 

TDOP Upender 

Non hazardous 
Decontaminating 
Agents 

Description and Capabilities 

(2) #16g angiosets 

(2) #18g angiosets 

(2) #20g angiosets 

(1) 1000cc LR IV fluid 

(1) 500cc NS IV fluid 
' . ' ' General Plant Emergency Equipment 

For employee rescue and evacuation. and fire/spill 
containment; linked to main power supply, and selectively 
linked to back up diesel power supply and/or battery-backed 
power supply 

Two diesel generators, and battery-powered uninterruptible 
power supply (UPS); use limited to essential loads; manual 
or remote starting 1 , 1 DO-kilowatt diesel generators with on-
site fuel for 62% load for 3 days for selected loads; 30-
minute battery capacity for essential loads 

Hoists in Waste Shaft, Air Intake Shaft, and SH Shaft 

(5) Portable alpha and beta survey meters, portable air 
samplers, and portable continuous air monitors 

For emergency flushing of chemical contact or injury 

For emergency flushing of affected eyes 

Self-contained decon shower trailer, portable decon shower 
unit 

14-85 Gallon drums 

4-SWBs 

1-TDOP 

2 HEPA Vacuums to be utilized for removal of 
contamination. 

iOO lbs. of aquaset or cement material for solidification of 
liquid waste generated as a result of fire fighting water or 
decontamination solutions. 

1 - 5 gallon bucket of approved fixative to be used during 
recovery. 

Upender facilitates overpacking standard waste boxes 

4-1 Gallon bottles for decontamination of surfaces, 
equipment, and personnel 
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Location 

Ambulances #1 and #2, 
surface rescue truck 

' ' •·. 

Surface and underground 

Generators are east of Safety 
and Emergency Services 
Building; UPS is located at 
the essential loads 

Waste Shaft, Air Intake Shaft, 
SH Shaft 

Building 412 

Surface 

Various locations on surface 
and in the underground 

Surface 

Building 481 

Building 481 

Building 481 

Building 481 

Building 481 

Building 481 

Building 481 

Building 481 
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Table D-7 
Types of Fire Suppression Systems by Location 

Location AS AD 
Waste Handling Building * 

Support Building * 

Exhaust Filter Building * 

Water Pumphouse * 

Underground Support Areas * 
(also has rescue truck) 
(as illustrated in Figure D-5) 

Station A Effluent Monitoring Shed 

Station B Effluent Monitoring Shed 

( 1) Symbols for WIPP fire-protection systems: 

AS Automatic Wet Pipe Sprinkler System 
AD = Automatic Dry Chemical Extinguishing System 
MPS = Manual Pull Stations 
PFE Portable Fire Extinguishers 

(2) The Waste Handling Building and the Support Building contain the following: 

Automatic wet pipe sprinklers 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

December21, 2012 

MPS PFE 
* * 

* * 

* * 

* * 

* * 

. * 

* * 

Fire detection in the heating, ventilation, and air conditioning instrumentation (Support Building, only) 
Manual pull stations 
Portable fire extinguishers 
Automatic detectors 

The Safety and Emergency Services Building contains the following: 

Automatic wet pipe sprinklers 
Manual pull stations 
Portable fire extinguishers 
Automatic detectors 

The Core Storage Building contains the following: 

Automatic wet pipe sprinklers 
Portable fi1·e extinguishers 

(3) The Exhaust Filter Building, Underground Facilities, Warehouse/Shops Building, Water Pumphouse, and Salt 
Handling Hoist house also have portable fire extinguishers, manual pull stations, and automatic detectors. 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
December 21, 2012 

Chemical Releases 
Statute Covered 

Comprehensive "Reportable quantities" of 
Environmental Response, CERCLAISARA 
Compensation and "hazardous substances." 
Liability Act 
(CERCI.A)/Superfund 
Amendments and 
Reauthorization Act 
(SARA) (40 CFR 
Part 302) 

Emergency Planning and SARA Title Ill "extremely 
Community Right-to-Know hazardous substances." 
Act (SARA Title Ill) 

(40 CFR Parts 302 and 
355) 

Resource Conservation Any imminent or actual 
and Recovery Act emergency situation. 
(RCRA), 40 CFR 
§§264.56(a) and 
265.56(a) 

./ 

Table D-8 
Hazardous Release Reporting, Federal 

What Will Be Reported 

To Whom Report Will Be Made Immediately (Oral) 

National Response Center: (800) 1) Chemical identification; 2) what 
424-8802, State Emergency hazardous substance; 3) quantity 
Response Commission: (505) released; 4) time, location and 
476-9681 (New Mexico State duration of release; 5) media of 
Police, Hazardous Materials release; 6) health risks and 
Emergency Response), and Local medical advice; 7) proper 
Emergency Planning Committee: precautions (e.g., evacuation); 
(575) 885-3581 and 8) name and phone number 

of reporter and facility. 

National Response Center: (800) 1) Chemical identification; 2) what 
424-8802, State Emergency extremely hazardous substance; 
Response Commission: (505) 3) quantity released; 4) time, 
476-9681 (New Mexico State location and duration of release; 
Police, Hazardous Materials 5) media of release; 6) health risks 
Emergency Response), and Local and medical advice; 7) proper 
Emergency Planning Committee: precautions (e.g. evacuation); and 
(575) 885-3581. 8) name and phone number of 

reporter and facility. 

State or local agencies with What assistance is required. 
designated response roles, if their 
help is needed: Carlsbad Police 
Department 885-2111; Carlsbad 
Fire Department 885-2111, Eddy 
County Sheriff: 887-7551. 
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Subsequently (Written) 

As soon as practicable, update of oral 
notice and response action taken. 
Send report to: New Mexico State 
Emergency Response Commission, 
Department of Public Safety, Title Ill 
Bureau, P.O. Box 1628, Santa Fe, 
New Mexico, 87504-1628, and Local 
Emergency Planning Committee, 324 
S. Canyon Street, Suite B, Carlsbad, 
New Mexico 88220. National 
Response Center will contact the U.S. 
Environmental Protection Agency 
(EPA). EPA may request a written 
report. 

As soon as practicable, update of oral 
notice and response action taken. 
Send report to: New Mexico State 
Emergency Response Commission, 
Department of Public Safety, Title Ill 
Bureau, P.O. Box 1628, Santa Fe, 
New Mexico, 87504-1628, and Local 
Emergency Planning Committee, 324 
S. Canyon Street, Suite B, Carlsbad, 
New Mexico 88220. National 
Response Center will contact the U.S. 
Environmental Protection Agency 
(EPA) for an address if a written report 
is requested by EPA. 

Not Applicable (NA) 

1 

. 
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Statute 

RCRA, 40 CFR 
§§264.56(d), 264.56(i), 
265.56(d), and 265 56(i) 

RCRA. 40 CFR 
§§264.56(i), 264.560), 
265.56(i), and 265.560) 

Chemical Releases 
Covered 

RCRA "hazardous waste" 
release, fire, or explosion, 
which could threaten 
human health or 
environment outside the 
facility. 

Any incident which triggers 
implementation of 
Contingency Plan. 

......... 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

December 21, 2012 

What Will Be Reported 

To Whom Report Will Be Made Immediately (Oral) 

National Response Center: (800) (1) Name and telephone number 
424-8802 and State Emergency of reporter; (2) name and 
Response Commission: (505) telephone number of facility; (3) 
476-9681 (New Mexico State time and type of incident; (4) 
Police, Hazardous Materials name and quantity of materials 
Emergency Response). involved; (5) extent of injuries, if 

any; and (6) possible health or 
environmental hazards outside the 
facility. 

New Mexico Environment NA 
Department, Emergency 
Response Office, 24-hour 
telephone: (505) 827-9329 
(emergencies); for non-
emergencies contact (866) 428-
6535 (24 hour voice mail) or 
Monday to Friday, 8 am to 5 pm: 
(505) 476-6000. 

L. .. 
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Subsequently (Written) 

Prior to resumption of operations, 
notify that: (1) no waste that may be 
incompatible with released material is 
treated, stored, or disposed of until 
cleanup is complete, and (2) all 
emergency equipment listed in the 
Contingency Plan is cleaned and fit for 
its intended use. Send to Secretary, 
New Mexico Environment Department, 
P.O. Box 26110, Santa Fe, New 
Mexico, 87502. 

Within 15 days: 1) name, address and 
telephone number of owner/operator; 
2) name, address and telephone 
number of facility; 3) date, time and 
type of incident (e.g. fire, explosion); 4) 
name and quantity of materials 
involved; 5) extent of injuries, if any; 6) ' 
possible hazards to human health or 
the environment; 7) estimated quantity 
of material that resulted from the 
incident. Prior to resumption of 
operations, notify that: 1) no waste that 
may be i11compatible with released 
material is treated, stored, or disposed 
of until cleanup is complete, and 2) all 
emergency equipment listed in the 
Contingency Plan is cleaned and fit for 
its intended use. Send to Secretary, 
New Mexico Environment Department, 
P 0. Box 26110, Santa Fe, New 
Mexico, 87502 . 

--------
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
December21, 2012 

Chemical Releases 
Regulations Covered 

20.4. 1.500 and RCRA "hazardous waste" 
600 NMAC releases, fire, or 

explosion, which could 
threaten human health or 
environment outside tile 
facility. 

20.4.1.500 and Any incident which 
.600 NMAC triggers implementation of 

Contingency Plan. 

----

Table D-9 
Hazardous Release Reporting, State of New Mexico 

What Will Be Reported 

To Whom Report Will Be Made Immediately (Oral) 

NationaH~esponse Center: (800) 1) Name and telephone number of 
424-8802; State Emergency reporter; 2) name and telephone number 
Response Commission and (505) of facility; 3) time and type of incident; 4) 
476-9620 (New Mexico State Police, name and quantity of material involved; 5) 
Hazardous Materials Emergency extent of injuries, if any; and 6) possible 
Response) health or environmental hazards outside 

the facility. 

New Mexico Environment 1) Name and telephone number of 
Department, Emergency Response reporter; 2) name and address of facility; 
Office, 24-hour telephone (505) 827- 3) name and quantity of materials 
9329 (emergencies); for non- involved, to extent known; 4) extent of 
emergencies contact (866) 428-6535 injuries, if any; and 5) possible hazards to 
(24 hour voice mail) or Monday to human health or the environment, outside 
Friday, 8 am to 5 pm (505) 476-6000. the facility. 
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Subsequently (Written) 

Prior to resumption of operations, notify 
that 1) no waste that may be 
incompatible with released material is 
treated, stored, or disposed of until 
cleanup is complete, and 2) all 
emergency equipment listed in the 
Contingency Plan is cleaned and fit for 
its intended use. Send to Secretary, 
New Mexico Environment Department, 
P.O. Box 26110, Santa Fe, New 
Mexico, 87502. 

Within 15 days: 1) name, address and 
telephone number of owner/operator; 2) 
name, address and telephone number 
of facility; 3) date, time and type of 
incident (e.g., fire, explosion); 4) name 
and quantity of materials involved; 5) 
extent of injuries, if any; 6) possible 
hazards to human health or the 
environment; and 7) estimated quantity 
of material that resulted from the 
incident. Prior to resumption of 
operations, notify that: 1) no waste that 
may be incompatible with released 
material is treated, stored or disposed 
of until cleanup is complete, and 2) all 
emergency equipment listed in the 
Contingency Plan is cleaned and fit for 
its intended use. Send to Secretary, 
New Mexico Environment Department, 
P.O. Box 26110, Santa Fe, New 
Mexico, 87502. 
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Regulations 

New Mexico 
Emergency 
Management Act, 

Section 7 4-4B-5 

New Mexico Water 
Quality Control 
Commission, 
Part 1, 
Section 203 

Chemical Releases 
Covered 

Any accident (spill) 
involving hazardous 
materials (including 
hazardous substances, 
radioactive substances, or 
a combination thereof) 
which may endanger 
human health or the 
environment. 

Any discharge from any 
facility of oil or any other 
water contaminant in such 
quantities as may, with 
reasonable probal)ility, 
injure or be detrimental to 
human health, animal or 
plant life, or property. 

I 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

December 21, 2012 

What Will Be Reported 

To Whom Report Will Be Made Immediately (Oral) 

New Mexico Environment 1) Name, address and telephone number 
Department (505) 827-9329, State of owner or operator; 2) name, address 
Emergency Response Commission: and telephone number of facility; 3) date, 
(505) 476-9681 (New Mexico State time and type of incident; 4) name and 
Police, Hazardous Materials quantity of material(s) involved; 5) extent 
Emergency Response), and Local of any injuries; 6) assessment of actual or 
Emergency Planning Committee: potential threat to environment or human 
(575) 885-3581 health; and 7) estimated quantity and 

disposition of recovered material. 

Chief, Ground Water Quality Bureau, Within 24 hours: 1) the name, address, 
New Mexico Environment and telephone number of the person or 
Department, or his counterpart in any persons in charge of the facility; 2) the 
constituent agency delegated name, address, and telephone number of 
responsibility for enforcement of the the owner/operator of the facility; 3) the 
rules as to any facility subject to such date, time, location, and duration of the 
delegation (505) 827-2918. discharge; 4) the source and cause of the 

discharge; 5) a description of the 
discharge, including its chemical 
composition; and 6) the estimated volume 
of discharge, and immediate damage from 
the discharge. 
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Subsequently (Written) 

Written submission within one week of 
time permittees become aware of 
discharge. Same as oral and 
description of noncompliance and its 
cause, the period of noncompliance 
including exact dates and times, and if 
the noncompliance has not been 
corrected, the anticipated time it is 
expected to continue; and steps taken 
or planned to reduce, eliminate, and 
prevent reoccurrence. Send reports to 
New Mexico Environment Department, 
Chief, Ground Water Quality Bureau, 
P.O. Box 26110, Santa Fe, New 
Mexico, 87502, New Mexico State 
Emergency Response Commission 
Department of Public Safety, Title Ill 
Bureau, P.O. Box 1628 Santa Fe, New 
Mexico, 87504-1628, and Local 
Emergency Planning Committee, 324 
S. Canyon Street, Suite B, Carlsbad, 
New Mexico 88220. 

Submit within seven days: verification of 
the prior oral notification, also provide 
any appropriate additions or corrections 
to the information contained in the prior 
oral notification. Within 15 days: submit 
a written report describing any 
corrective actions taken and/or to be 
taken relative to the discharge. Send 
reports to Chief, Ground Water Quality 
Bureau, New Mexico Environment 
Department, P.O. Box 26110, Santa Fe, 
New Mexico, 87502. 
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Waste Isolation Pilot Plant 
Hazardous Waste Permit 
December 21, 2012 

Chemical Releases 
Regulations Covered 

New Mexico Any known or suspected 
Underground release from an 
Storage Tank Underground Storage 
Regulations-2 Tank (UST) system, any 

spill or any other 
emergency situation. 

... 

What Will Be Reported 

To Whom Report Will Be Made Immediately (Oral) 

New Mexico Environment Department Within 24 hours: 1) the name, address, 
Petroleum Storage Tank Bureau and telephone number of the agent in 
(505) 984-1741. charge of the site at which the UST 

system is located, as well as the 
owner/operator of the system; 2) the name 
and address of the site and the location of 
the UST system on that site; 3) the date, 
time, location, and duration of the spill, 
release, or suspected release; 4) the 
source and cause of the spill, release, or 
suspected release; 5) a description of the 
spill, release, or suspected release, 
including its chemical composition; 6) the 
estimated volume of the spill, release, or 
suspected release; and 7) action taken to 
mitigate immediate damage from the spill, 
release, or suspected release . 

.. ~- -------- -· 
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Subsequently (Written) 

Mail or deliver within seven days of the 
incident, a written notice describing the 
spill, release, or suspected release and 
any investigation or follow-up action 
taken or to be taken. Send reports to 
Petroleum Storage Tank Bureau, New 
Mexico Environment Department, 2044 
Galisteo Street, Santa Fe, New Mexico, 
87504. 

··----------- ----
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Figure D-1 

South Access Road 

WIPP Surface Structures 
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BLDG./ 
FAC.I:! DESCRIPTION 

#241 EQUIPM.EJH SHED 

12-42 CUARDSiii\CI\ 
0243 SALT HAULING iRUCKS SHH Te:! 
1045 TRLJPA.CT iRAllFR !lHF.t. TF.R 

i!IJ246 MgO STORAGE SHELTER 

;9253 13.~ K\1 SW!TCHGE~ 25p-SV\I'G1511 

#254.1 AREA SUBSTATIOf\ NO. 125P·SW15.i 

#25<.2 AREA SUBSTATION N:o. 2 25P-SW15.2 

#250 AAEA SUilSTATlO~ 1~0 3 25P-SW15.3 

tl254.4 AREA SUBSTATiOr-1 NO. 1125P-SW15 .C 

#254.5 J>.REA SUBSTATION ffO 5 25fCSW15.S 
11254.6 J>.REA SUBSTATION NO. S 25P.SW15.6 
#25U AREA SUBSTATION NO.7 25fl..SW15.7 

1254.8 A.RbO. SUBSTATION NO.8 2SP.SW15.a 
h~U 480V SWITCHGEA~ (2SP S'NG0419) 

#?551 BACK-UP OIESEt GENERA. TOR Ill 75-PE ~m 
a25.!l,Z 5ACK-UP OIESElGf;NE:RA10R#Z2!J..f'E :::-£.14 

~256.4 SWITCHBOARD #il (.2~.SBD04Joe~ 

.t311 WASTE SHAFT 

1:351 EXHAUST SH.L\FT 

11361 PJR U'ITAh'E SHAFT 

11362 AIR IHTAKE SHAFT/HOIST HO'JSE 

•363 P.IR INTAKE SHAFTNtftNCH 1-".0USE 
EFFLUEUT MONITORING JtlSTRUNENT .,.,. SHED A 
E:FFLUEtJT MON£TORIUG INSTRUMENT 

"""" SHEPS 
11306 AIR ~NTA.KE $-!AFT HEADF~I'\Mf 
#37i SALT HANOUNG SHAFT 

0372 SALT HANI1U,._'G SHAFT HEAOFRAN.E 

9U>G.I 
FACJ4 

#'304 

"""~"' 
#.!111 
#l17. 

#.(13 

II413A 

#4138 
#.414 

#•51 

:us2 
#~53 

11455 
#~56 

#457N 

~457S 

·~:SB 

114Sl> 

#46J. 

#<05 

#&6B 

#<73 

1'<74 

:l-'i4.~ 

:;l-<C74B 

"11474::: 
'fl!-.1.740 

#-<-74E 
#1.74f 

DESCRIPTION 

SAlT HAHOUNG SH.~FT HOISTHOUSE 

MlNUJG OPERATIONS 

WASTE HA.NDLING BUILDING 

TRUPACT LU.JtJTENAWCE BU:tDING 

EXHAUST SHAFT FILTER BUI1...0ING 

MONITORINGST ATI::>N A 

MONITORING STAT ION B 
WATER CHILLER FAClLI'N t. BLDG 
SUPPORT BUilDING 
SAFETY 8 EM:::RGENCY SERVICES 
FACIUTY 
WAREfiDUSEISflOPS BUILDI~G 

AUXJLII\RY WAREHOUSE BUILDING 

WATER PUMPHD\JSE 
WA.TERTPNK~[).001B 

WA.Tf:R TANK 2>D-001A 
GUARDANDSF.CURITY SUI!. DING 

CORE SJOR,c.G'E: BUILDING 

CO!R"<::SSOR 6UILO:l>IG 

A.UXlUARY AJR INTAKE 

TElEPHOf\E. HUT 

AA1..10RY BUilDING 

HAZARDOUS "NASfE STORAGE F.t>.ClUTY 

HAZARDOUS WASTE STORAGE BUILDI~JG 

HAZARDOUS WASTE STORAGE BUILDING 

01.-ls. GREASE STORAGE !WtLDiNG 

G.I..SSOTTt£ SrOAAGE" SLJR.O:ttG 

1-f:Al.~O ~AATEP.IA.L STORAGE: BLnLOING 

W»STE 011. RETAI»FR 

Figure D·1a 
Legend to Figure D-1 
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FAC.# DESCRIPTION 

#475 GATEHOUSE 

-.1&1 VEHI-=.LE fUEl STATtoN 

-.1!1 W~R:>lOUSI; ANN9: 

lf4f!.? F.:XHA.USi SHAFT HOIST F.OUIP WAREHOUSE 

0465 SULlAIR COMPRESSOR BUILDING 

••ee ENGINEERI~G BUILOII<IG 

•• 69 TRAINING BUILDING 
JH.16 SANDIA TEST WELL 

0917 AIS MONITORING 

1#918 VOCTRAJLER 

fi918A VOCAIR MDNITOillfiGSTATION 

11$186 VOC LAB TRAILER 
f/j)5() WORK CONTROL TRAILER 
1951 PROCUREMENT/PURCHASNG 

~2 TRAILER 
6'953 t.tO:l'.JLAR OF~tCF. COMPt EX 

""71 HUM.I\H RES:>UR:.:ES "fR~LE.R 

~~~ PUBLICATIO~S oS PROCEOUilES TRI\llER 
S"NRNO. 
~ S\~TCHRACK NO.6 
SWRflO. 

' 7A, 78 swrTCH!VlCK NO.7 71-.. 78 
SWil t<O_ 
7C SWliCHRACK NO. 7C 
S\!\IRNO 
lQ m'V!TCHRACK NO. 10 
SM<IIO. 
11 S'NIICHRACKNO. f1 
S.NR NO 
12 S'IIIITCHRACK NO. 1'2 
SWRNO. 
15 S\\'I1CHRACK NO. 15 
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WASTE SHAFT CONVEYANCE 

SURFACE FACILITIES 

FRAME OF THE WASTE HANDLING 
BUILDING 

UNDERGROUND FACIUTlES 

Figure D-2 
Spatial View of the WIPP Facility 
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Figure D-3 
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WIPP Underground Facilities 
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FACILITY SHIFT MANAGER (FSM) .. 

I I I EMERGENCY SERVICES TECHNICIAN I MINE RESCUE TEAM 

1 (EST) (MRT) 

I 
1 I 

EMERGENCY FIRST LINE INITIAL 
RESPONSE TEAM RESPONSE TtAM 

(ERT) (FURT) 

• =THE FSM IS THE RECRA EMERGENCY COORDINATOR 

Figure 0·4 
Direction and Control Under Emergency Conditions in Which the Plan Has Been Implemented 
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DEPT. OF ENERGY 

! ONe Y AT THE REQUEST OF THE 
R;1;R.>, EMERGE !>ICY COORDINATOR 

.? !='OK EMtRGENCfES THAT COULD· 
THRE>.TEN HUMAN HE>.LTH OR THE 
ENVIRONMENT INSIDE OR OIJTS!L>E 
THE FACILIT AFTER CONSULTATION 
'l.'rfH THE OE~T OF ENERG~· 

INCIDENT OCCURS 

.1. 

CMR OPERATOR 

I 
RCRA 

EMERGENCY COORDINATOR 

J 
.L 

CMR OPERATOR 

: 

~~4! OFFICE WARDENS j I 

EOC STAFF 

1 1-------, 
.-------.:.~--'""11 

OFF-DUTY 
EMERGENCY 
RESPONSE 

PERSONNEL 

f 
I L __ 

EMERGENCY 
RESPONSE 

PERSONNEL 
{ERT, EST, FLIRT, MRT) 

1 
FACILITY 

PERSONNEL 
{WASTE 

OPERATIONS, 
EC&S AND IS) 

Figure D-4a 
WIPP Facility Emergency Notifications 
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LOCAL AUTHORITIES 

' N.M. ENV. DEPT. 
• N.M. STATE POLJCE 

~ NAT.RESP.CENTER 

2 
DEPARTMENT OF 
PUBLIC SAFETY 
WIPP COORDINATOR 

PUBLIC 
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Figure D-S 
Fire-Water Distribution System 
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Underground Diesel Fuel-Station Area Fire-Protection System 
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Figure 0-8 
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WIPP On-Site Assembly Areas and WIPP Staging Areas 
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F_igure D-8a 
RH Bay Evacuation Routes 
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Figure D-8b 
RH Bay Hot Cell Evacuation Route 
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Figure D-8c 
Evacuation Routes in the Waste Handling Building 
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Figure D-9 
Designated Underground Assembly Areas 
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1. 
2. 
3. 
4-. 
5. 
7. 
9. 

10. 

--m 

~ 
L 11\A..._ 

FP 
SD 

-: 
an 

Pre- Fire Su rv 
Bldg. Name: WASTE HANDLING BUILDIN,._"'----
,A,ddress; 411 SITE ·-----
Occ. Type: MAINTENANCE A@. OPERATIONS PERSONNEL 
Mop #: 4.!...11,_-_,1 __ _ 
Roof Const.: ..!"Jl~----- 6. Floor Const.: 
Date; 07/2Il~.2..____ 8. Revision Date: 
Surrounding Bldgs.: 412. 451, 452, 4·63 
Fire Hydrants: FH#~. N. FH-#11 E. PH-#12 S. FH-#13 S. F~3 

El.ICTI!K:Ol P.US.. [ill] F\..WN.o\I!Lr ~1'1£7 
Tl£.'!N.~L 0EJEI:TI);I 

M(IN-SP~I~~l.Eiift) 1\!l&. WI!.STE Ht>.NDUNG BUILDING 
L.*Cl:JER WlrH 01<9lHE4J) 1ST FLOOR 
IIOU(WIIt 

Flllf: cowmet. Pl\'iEL 

~ SUIIKE OETEClOR 

SPRINKLEii RISER 'MlH 
N 

f ..!l. COHIEC110>1 \ COWP.Il«S C'>L 
---FEN!:£ 

11. Comments: WATER SHUT-OFF ATPlV#B PfV'#1L_PPJ#19. PIV#3Q 

Figure D-10 
Waste Handling Building Pre-Fire Survey (First Floor) 
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PIV-#B 

@FH-f'J 

14631 

412 

lh\P f: 411-1 f>Af,E 2 

Pre-Are Survey Cont 

451 

@FH-Htl >3 
465_/ 

@ FH-# 

~ ?fli-t 

REVISION DATE: 1/02/2007 

Figure D-10a 

452 

FIRE H'f!lAANT 

PasT INDICATOR W,L\'E 

411-1-PFS 

Waste Handling Building Pre-Fire Survey 
(First Floor- Fire Hydrant/Post Indicator Location) 
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Pre-Fire Survey 
Bldg. N arne: ___wt>._SIE ..... H~_IIDUNG.....Bl.!l LM:ffi 
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Address:, __ ±.lJ ...... .SJIL ________________ _ 
Occ. Type: _ _MAINTENAl:jCE ANO_QE_ERATIONS PERSQNN!;L ___ _ 
Map #: _±U--2 _________________ _ 
Roof ConsL: METl1L 6. Floor Const.: _,i;ONCRETJ: 
Date: __ Q1L.fii.95 ===- 8. Revision Date: _QU.lWl....... 
Surrounding Bldgs.: +12, +51~±~..±fi.L ________ _ 
Fire Hydra nts:........£!::!:#8 N. F~1..1.~ FH-#12 s. FH_1!13 s. FH±~-------

- El.EClRICAL PANEL 

- FLMIM>\BLE C>\BINET 
1D THE~Mt.L DETECTOR 

<$> NONSPRINKLEREO ARE.~ 

L'vWV\ LADDER & WA~WAY 

DSD INDUCT StlDKE DETECTOR 

RODF 

lRUPt-.CT 
M:.Jt-.TENANCE 

SEE 1ST 
FLO:JR 

DRAWING 

FlLTER 
SlDRo!<GE 

AREA'S 
/. 

RDOF 

Figure D-11 

RH O.SK RECEMNG I>.:~EA 

Waste Handling Building Pre-Fire Survey (Second Floor) 
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~~ 

Pre-Fire Survey Cont. 

PtV-/8 -------------------. 
0 

451 

412 

MAP #: 411-2 PAGE 2 

@FH-#8 >J 
465_/ 

@ FH-# 

~ PlY-# 

REVrSIDN DATE: 8/30/2005 

Figure D·11a 

452 

RRE: HYDAANT 

POST INDICATOR VALV£ 

4-11-2-PFS 

Waste Handling Building Pre-Fire Survey 
(Second Floor· Fire Hydrant/Post Indicator Location) 
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WIPP HAZARDOUS MATERIAL INCIDENT REPORT 

Date: Location: 

I INITIAL INFORMATION DATE: TIME: 
EST: REPORTED LOCATION: 
REPORTED BY: DEPT.: 
I NIT I ALLY REPORTED TO: DEPT.: 
RESPONSIBLE MANAGER: DEPT.: 

II. WEATHER CONDITIONS WIND DIRECTION WIND SPEED: mph TEMP.: ___ F 
CONDITIONS (i.e .. , icy, snowing, raining, cloudy, sunny) 

IlL TYPE OF INCIDENT (SPILL, LEAK, ETC.) Fire involved: [ ]YES [ ]NO 
(If fire is involved attach a copy of the f1re report) 

MATERIALS INVOLVED UN/NA NO. QUANTITY HAZARD CLASS NFPA CLASS 

IV. PERSONNEL INVOLVED IN CLEAN-UP ACTIVITIES 

PERSONNEUDEPT DECON METHOD/MEDICAL TREATMENT 

V. PERSONNEL CONTAMINATED NOT INVOLVED !N THE CLEANUP ACTIVITIES 

PERSONN ELf DEPT. MATERIAL CONTACTED DECON/MEDICAL TREATMENT 

Figure D-12 
WIPP Hazardous Materials Incident Report, Page 1 of 3 
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WIPP HAZARDOUS MATERIAL INCIDENT REPORT 

Date: Location: 

VI. EQUIPMENT USED FOR CLEAN-UP AND CONTROL MEASURES 

EQUIPMENT/MATERIAUPPE QUANTITY DISEOSITION (decon or re121acement) 

VII. DESCRIPTION OF INCIDENT AND RESPONSE (including containment and controQ 

VIIL ENVIRONMENTAL COMPLIANCE 
Date: 
Waste Category 

Disposition 

ORGANI7ATION 

EC Representative: 

Time: of evaluation. 

DATE 

Print name Signature Date 

Figure D-12 (Continued) 
WIPP Hazardous Materials Incident Report, Page 2 of 3 
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WIPP HAZARDOUS MATERIAL INCIDENT REPORT 

Date: Location: 

IX. INITIAL NOTIFICATION BY CMRO 

DEPARTMENT PERSON CONTACTED TIME 

Facilit~ Oes (FSM) 
Emerg. Mgmt (EST) 
EC 
Industrial Safet~ 
Facili£L Oes. (FM/FMD) 

CMRO: 
Print name Signature Date 

FSM: 
Print name Signature Date 

X CONTINGENCY PLAN IMPLEMENTATION 

Contingency Plan implemented [ ]YES [ ]NO 

FSM: 
Print name Signature Date 

XI. REVIEWS 

Report submitted by: 
Print name Signature Date 

Emergency Management Manger: 
Print name Signature Date 

EC Manager: 
Print name Signature Date 

COMMENTS: 

Figure D-12 {Continued) 
WIPP Hazardous Materials Incident Report, Page 3 of 3 
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2 INSPECTION SCHEDULE, PROCESS AND FORMS 

3 Introduction 

4 This Permit Attachment describes the facility inspections (including container inspections) that 
5 are conducted to detect malfunctions, deterioration, operator errors, and discharges that may 
6 cause or lead to releases of hazardous waste or hazardous waste constituents to the 
7 environment or that could be a threat to human health. 

8 E-1 Inspection Schedule 

9 Equipment instrumental in preventing, detecting, or responding to environmental or human 
10 health hazards, such as monitoring equipment, safety and emergency equipment, security 
11 devices, and operating or structural equipment are inspected. The equipment will be inspected 
12 for malfunctions, deterioration, potential for operator errors, and discharges which could lead to 
13 a release of hazardous waste constituents to the environment or pose a threat to human health. 

14 The WIPP facility has developed and will maintain a series of written procedures that include all 
15 the detailed inspection procedures and forms necessary to comply with 20.4.1.500 NMAC 
16 (incorporating 40 CFR §264.15(b)), during the Disposal Phase. Tables E-1 and E-1a list each 
17 item or system requiring inspection under these regulations, the inspection frequency, the 
18 organization responsible for the inspection, the applicable inspection procedure, and what to 
19 look for during the inspection. 20.4.1.500 NMAC (incorporating 40 CFR §§264.15(b), 264.174, 
20 and 264.602) list requirements that are applicable to the WIPP facility. 

21 Operational procedures detailing the inspections required under 20.4.1.500 NMAC 
22 (incorporating 40 CFR §§264.15(a) and_(b)), are maintained in electronic format on the WIPP 
23 computer network, in the Operating Record and, as appropriate, in controlled document 
24 locations at the WIPP facility. Frequency of inspections is discussed in detail in Section E-1 a(2). 
25 Inspections are conducted often enough to identify problems in time to correct them before they 
26 pose a threat to human health or the environment and are based on regulatory requirements. 
27 The operational procedures assign responsibility for conducting the inspection, the frequency of 
28 each inspection, the types of probf~s to be watched for, what to do if items fail inspection, 
29 directions on record keeping, and inspector signature, date, and time. The operational 
30 procedures are maintained at the WIPP facility. Tables E-1 and E-1a summarize inspections, 
31 frequencies, responsible organizations, personnel making the inspection (by job title), and the 
32 types of anticipated problems as well as the references for the operational procedures. 
33 Inspection records are maintained at the WIPP site for three years. Beginning with the effective 
34 date of this Permit, records that are over the three year retention period are either maintained at 
35 the WIPP site or transferred to the WIPP Records Archive located in Carlsbad, NM until closure. 
36 The records maintained at the WIPP Records Archive are stored in facilities that are 
37 temperature and humidity controlled especially for the long term storage of records and readily 
38 retrievable and available for inspection. 

39 Waste handling equipment and area inspections are typically controlled through established 
l'" 40 procedures and the results are recorded in logbooks or on data sheets. Operators are trained to 

41 consult the logbook to identify the status of any piece of waste handling equipment prior to its 
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use. Once a piece of equipment is identified to be operable, a preoperational inspection is 
2 initiated in accordance with the appropriate inspection procedure in Tables E-1, E-1 a, or in 
3 operational procedures. Inspection results ,as described below are entered in the applicable 
4 logbook. 

5 Inspections include identifying malfunctions or deteriorating equipment and structures. 
6 Inspection results and data, including deficiencies, discrepancies, or needed repairs are 
7 recorded. A negative inspection result does not necessarily lead to a repair. A deficiency, such 
8 as low fluid level, may be corrected by the inspector immediately. A discrepancy, such as an 
9 increasing trend of a data point, may necessitate additional inspe~tion prior to the next 

10 scheduled frequency. The actions taken (corrected, additional inspection, or Action Request 
11 (AR) for repair submitted) are recorded on the inspection form, the WIPP automated 
12 Maintenance Management tracking program (CHAMPS) work order sheet, or the equipment 
13 logbook, whichever is applicable. 

14 Items that are operational with restrictions are tagged with those restrictions. Items that are not 
15 operational are tagged and locked to prevent their use. Tagged and locked items are listed on 
16 the Tagout/Lockout Index. Once a scheduled repair or replacement is accomplished in 
17 accordance with the work authorization procedures, the tag or lock is removed from the item in 
18 accordance with the equipment tagoutllockout procedures. Normally, the individual inspecting 
19 the equipment/system is not qualified to make repairs and consequently, prepares an AR if 
20 repairs are needed. The AR is tracked by the CHAMPS system through the work control 
21 process. When parts are received and work instructions are completed, the work order can be 
22 scheduled on the Plan of the Day (POD). The POD is held daily to ensure facility configuration 
23 can support scheduled work items and to allocate and coordinate the resources necessary to 
24 complete the items. 

25 Work orders are released for work by the responsible organization. When repairs are complete 
26 the responsible organization tests the equipment to ensure the repairs corrected the problem, 
27 then closes out the work order, to return the equipment to an operational status for normal 
28 operations to resume. Implementation of these procedures constitutes compliance with 
29 20.4.1.500 NMAC (incorporating 40 CFR §264.15(c)). 

30 Requirements of 20.4.1.500 NMAC (incorporating 40 CFR §264.15( d)), are met by the 
31 inspections for each item or system included in Tables E-1 and E-1 a. Beginning with the 
32 effective date of this Permit, the results of the inspections are maintained in the operating record 
33 for three years and are then transferred to the WIPP Records Archive where they are 
34 maintained until closure. The inspection logs or summary records include the date and time of 
35 inspection, the name of the inspector, a notation of the observations made, and the date and 
36 nature of any repairs or other remedial actions. Major pieces of waste handling equipment are 
37 inspected using proceduralized inspections. Current copies of inspection forms are maintained 
38 in the Operating_ Record. Non-administrative changes (i.e., changes that affect the frequency or 
39- content-of inspections) to inspection forms must be submitted to the NMED in accordance with 
40 the appropriate portions of 20 NMAC 4.1.900 (incorporating 40 CFR §270.42). The status of 
41 these pieces of equipment is maintained in an equipment logbook that is separate from the 
42 checklist. The logbook contains information regarding the condition of the equipment. 
43 Equipment operators are required, by the inspection checklist, to consult the logbook as the first 
44 activity in the inspection procedt:tre. This logbook is maintained in the operating record. CH 
45 transuranic (TRU) mixed waste equipment that is controlled by a logbook includes the waste 
46 · handling forklifts, all waste handling cranes, the adjustable center of gravity lift fixture, the CH 
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TRU underground transporter, the facility transfer vehicle, the trailer jockey, and the push-pull 
2 attachment. RH TRU mixed waste equipment that is controlled by a logbook includes the 
3 140/25-ton RH Bay overhead bridge crane, cask transfer cars, 25-ton cask unloading room 
4 crane, transfer cell shuttle car, RH Bay cask lifting yoke, facility grapple, 6.2- ton overhead hoist, 
5 facility cask rotating device, hot cell overhead powered manipulator, 15-ton hot cell crane, 
6 facility cask transfer car, 41-ton forkflft, facility cask, and emplacement equipment. Inspections 
7 of the Cask Unloading Room, Hot Cell, Transfer Cell, Facility Cask Loading Room, RH Bay and 
8 radiation monitoring equipment will be recorded on data sheets. In addition to the inspections 
9 listed in Tables E-1 and E-1 a, many pieces of equipment are subject to regular preventive 

10 maintenance: This includes more in-depth inspections of mechanical systems, load testing of 
11 lifting systems, calibration of measurement equipment and other actions as recommended by 
12 the equipment manufacturer or as required by DOE Orders. These preventive maintenance 
13 activities along with the inspections in Tables E-1 and E-1 a make mechanical failure of waste 
14 handling equipment unlikely. The WIPP Safety Analysis Report (DOE, 1999) and the WIPP 
15 Remote-Handled Waste Preliminary Safety Analysis Report (RH PSAR) (DOE, 2000) contain 
16 the results of a systematic analysis of waste handling equipment and the hazards associated 
17 with potential mechanical failures. Equipment subject to failures that cannot practically be 
18 mitigated is retained for analysis and is the basis for contingency planning. The inspection 
19 procedures maintained in the Operating Record for operational and preventive maintenance are 
20 implemented to assure the equipment is maintained. An example equipment inspection 
21 checklist and a typical logbook form are shown as Figures E-1 and E-2. Actual checklists or 
22 forms are maintained within the Operating Record. 

23 E-1 a General Inspection Requirements 

24 Tables E-1, E-1 a, and E-2 of this Permit Attachment list the major categories of monitoring 
25 equipment, safety and emergency systems, security devices, and operating and structural 
26 equipment that are important to the prevention or detection of, or the response to, 
27 environmental or human health hazards caused by hazardous waste. These systems may 
28 include numerous subsystems. These systems are inspected according to the frequency listed 
29 in Tables E-1 and E-1 a, a copy of which is maintained at the WIPP facility. The frequency of 
30 inspections is based on the nature of the equipment or the hazard and regulatory requirements. 
31 When in use, daily inspections are made of areas subject to spills, such as TRU mixed waste 
32 loading and unload-ing areas in the WHB Unit, looking for deterioration in structures, mechanical 
33 items, floor coatings, equipment, malfunctions, etc., in accordance with 20.4.1.500 NMAC 
34 (incorporating 40 CFR §264.15(b)(4)). 

35 As required in 20.4.1.500 NMAC (incorporating 40 CFR §264.33), the WIPP facility inspection 
36 procedures for communication and alarm systems, fire-protection equipment, and spill control 
37 and decontamination equipment include provisions for testing and maintenance to ensure that 
38 the equipment will be operable in an emergency. 

39 E-1a(1) Types of Problems 

40 The inspections for the systems, equipment, structures, etc., listed in Tables E-1 and E-1 a, 
41 include the types of problems (e.g., malfunctions, visible cracks in coatings or welds, and 
42 deterioration) to be looked for during the inspection of each item or system, if applicable, and 
43 are in compliance with 20.4.1.500 NMAC (incorporating 40 CFR §264.15(b)(3)). 
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E-1 a(2) Frequency of Inspections 

2 Tables E-1, E-1 a, and E-2 of this Permit Attachment list the inspection frequencies and 
3 monitoring schedule for equipment and systems subject to the 20.4.1 NMAC hazardous waste 
4 management requirements. The frequency is based on the rate of possible deterioration of the 
5 equipment and the probability of an environmental or human health incident if the deterioration 
6 or malfunction, or any operator error, goes undetected between inspections. Areas subject to 
7 spills, such as loading and unloading areas, are inspected daily when in use, consistent with the 
8 requirements of 20.4.1.500 NMAC (incorporating 40 CFR §264.15(b)(4)). 

9 When RH TRU mixed waste is present in the RH Complex, inspections are conducted visually 
10 and/or using closed-circuit video cameras in order to manage worker dose and to minimize 
11 occupational radiation exposures to as low as reasonably achievable (ALARA). More extensive 
12 inspections of these areas are performed at least annually during routine maintenance periods 
13 and when RH TRU mixed waste is not present. 

14 E-1 a(3) Monitoring Systems 

15 There are two monitoring systems used at the WIPP to provide assurance that facility systems 
16 are operating correctly, that areas can be used safely, and that there have been no releases of 
17 hazardous waste constituents. These systems are shown in Table E-2 and include the 
18 geomechanical monitoring system and the central monitoring system (CMS). The 
19 geomechanical monitoring system is used to assess the condition of mined excavations to 
20 assure no unsafe conditions are allowed to develop. The CMS continuously assesses the status 
21 of the fixed radiation monitoring equipment, electrical power, fire alarm systems, ventilation 
22 system, and other facility systems including water tank levels. In addition, the CMS collects data 
23 from the meteorological monitoring system. 

24 .:::E:....-~1 b~_---::S~p::.::e::.::c:!!if.!.::ic~P~ro::.::c~e:.:::s~s...:;ln~s~p::.::e::.::c~ti:.:::o~n....!.R...!:e:::..:q:1:u::.:i:...:re:::.!.m.!.!e~n!...!;t~s 

25 20.4.1.500 NMAC (incorporating 40 CFR §264.15(b)(4)), requires inspections of specific 
26 portions of a facility, rather than the general facility. These include container storage areas and 
27 miscellaneous units. Both are addressed below. 

28 E-1 b(1) Container Inspection 

29 Containers are used to manage TRU mixed waste at the WIPP facility. These containers are 
30 described in Permit Part 3. Off-site waste that will be managed and stored as CH TRU mixed 
31 waste will arrive in 55-gallon drums arranged as seven (7)-packs, in Ten Drum Overpacks 
32 (TDOP), in 85-gallon drums arranged as four (4) packs, in 100-gallon drums arranged as three 
33 (3) packs, in standard waste boxes (SWB), in standard large box 2s.~LB2s) or shielded 
34 containers as (3)-packs. The waste containers will be visually inspected to ensure that the 
35 waste containers are in good condition and that there are no signs that a release has occurred. 
36 This visual inspection shall not include the center drums of 7 -packs and waste containers 
37 positioned such that visual observation is precluded due to the arrangement otwaste 
38 assemblies on the facility pallets. If CH TRU mixed waste handling operations should stop for 
39 any reason with containers located on the TRUPACT-11 Unloading Dock (TRUDOCK storage 
40 area offhe WHB Unit) or in room 108 while still in the Contact-Handled Packages, primary 
41 waste container inspections could not be accomplished until the containers of waste are 
42 removed from the shipping containers. 
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As described in Permit Attachment A 1, Section A 1-1 d(3), off-site waste that will be managed 
2 and stored as RH TRU mixed waste will arrive in containers inside Nuclear Regulatory 
3 Commission (NRC)-certified casks designed to provide shielding and facilitate safe handling. 
4 Canisters, will be loaded singly into ari RH-TRU 72-B cask. Drums will be loaded into a CNS 10-
5 1608 cask. The cask will be visually inspected upon arrival. Because RH TRU mixed waste is 
6 stored in the Parking Area Unit in sealed casks, there are no additional requirements for 
7 engineered secondary containment systems. Following removal of the canisters and drums, the 
8 interior of the cask will be inspected and surveyed for evidence of contamination that may have 
9 occurred during transport. 

10 Off-site waste that will be managed and stored as RH TRU mixed waste is managed and stored 
11 in the RH Complex of the WHB. The RH Complex includes the following: RH Bay, the Cask 
12 Unloading Room, the Hot Cell, the Transfer Cell, and the Facility Cask Loading Room. As RH 
13 TRU mixed waste is held in canisters within a canister rack the physical inspection of the drum 
14 or canister is not possible. Inspections of RH TRU mixed waste in these areas occurs remotely 
15 via closed-circuit cameras a minimum of once weekly when stored waste is present. Because 
16 RH TRU mixed waste is in sealed casks, there are no additional requirements for engineered 
17 secondary containment systems. However, the floors in the RH Complex (including the RH Bay, 
18 Facility Cask Loading Room and Cask Unloading Room) are coated concrete and during normal 
19 operations (i.e., when waste is present), the floor of the RH Complex is inspected visually or by 
20 using close-circuit cameras on a weekly basis to verify that it is in good condition and free of· 
21 visible cracks and gaps. 

22 Inspections of RH TRU mixed waste containers stored in the Hot Cell· and Transfer Cell are 
23 conducted using remotely operated cameras. RH TRU mixed waste in the Hot Cell is stored in 
24 either drums or canisters. The containers in the Hot Cell are inspected to ensure that they are in 
25 acceptable condition. RH TRU mixed waste in the Transfer Cell is stored in the RH-TRU 72-B 
26 cask or shielded insert; therefore, inspections in this area focus on the integrity of the cask or 
27 shielded insert. RH TRU mixed waste in the Facility Cask Loading Room is stored in the facility 
28 cask; therefore, inspections in this area focus on the integrity of the facility cask. 

29 Inspections will be conducted in the Parking Area Unit at a frequency not less than once weekly 
30 when waste is present. These inspections are applicable to loaded Contact- Handled and 
31 Remote-Handled Packages. The perimeter fence located at the lateral limit of the Parking Area 
32 Unit, coupled with personnel access restrictions into the WHB Unit, will provide the needed 
33 security. The perimeter fence and the southern border of the WHB shall mark the lateral limit of 
34 the Parking Area Unit. Radiologically controlled areas can be established temporarily with 
35 barricades. More permanent structures can be installed. The western boundary can be 
36 established with temporary barricades since this area is within the perimeter fence. Access to 
37 radiologically controlled areas will only be permitted to personnel who have completed General 
38 Employee Radiological Training (GERT), a program defined by the Permittees, or escorted by 
39 personnel who have completed GERT. This program ensures that personnel have adequate 
40 knowledge to understand radiological posting they may encounter at the WIPP site. The fence 
41 of the Radiologically Controlled Area, south from the WHB airlocks, was moved to provide more 
42 maneuvering space for the trucks denvering waste. Since TRU mixed waste to be stored in the 
43 Parking Area Unit wm be in sealed Contact-Handled or Remote-Handled Packages, there will be 
44 no additional requirements for engineered secondary containment systems. Inspections of the 
45 Contact-Handled and Remote-Handled Packages stored in the Parking Area Unit shall be 
46 conducted at a frequency no less than once weekly and will focus on the inventory and integrity 
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1 of the shipping containers and the spacing between trailers carrying the Contact-Handled or 
2 Remote-Handled Packages. This spacing will be maintained at a minimum of four feet. 

3 Container inspections will be included as part of the surface TRU mixed waste handling areas 
4 (i.e. Parking Area Unit and WHB Unit) inspections described in Tables E-1 and E-1 a. These 
5 inspections will also include the Derived Waste Storage Areas of the WHB Unit. The Derived 
6 Waste Storage Areas will consist of containers of 55 or 85-gallon drums or SWBs for CH TRU 
7 mixed waste and 55-gallon drums for RH TRU mixed waste. A Satellite accumulation area 
s (SAA) may be required in an area adjacent to the TRUDOCKs for CH TRU mixed waste. A SAA 
9 may also be required in the RH Bay and Hot Cell for RH TRU mixed waste. These SAAs will be 

1 o set up on an as needed basis at or near the point of generation and the derived waste will be 
11 discarded into the active derived waste container. All SAAs will be inspected in accordance with 
12 20.4.1.300 NMAC (incorporating 40 CFR §262.34). 

13 E-1b(2) Miscellaneous Unit Inspection 

14 20.4.1.500 NMAC (incorporating 40 CFR §264.602), requires that inspections required in 
15 20.4.1.500 NMAC (incorporating 40 CFR §264.15 and §264.33), as well as any additional 
16 requirements needed to protect human health and the environment, be met. The requirements 
17 of 20.4.1.500 NMAC (incorporating 40 CFR §264.15 and §264.33) are discussed in Section E-1 
18 of this Permit Attachment, along with how the WIPP facility complies with those requirements for 
19 standard types of inspections. Inspection frequencies for geomechanical monitoring equipment 
20 are provided in Table E-1. The monitoring schedule for geomechanical instrumentation 'is given 
21 in Table E-2. 

22 References 

23 DOE, 1999. "WIPP Safety Analysis Report," DOE/WIPP-95-2065. Rev. 4, U.S. Department of 
24 Energy. Washington, D.C. 

25 DOE, 2000. "WIPP Remote-Handled Waste Preliminary Safety Analysis" (RH PSAR), U.S. 
26 Department of Energy. Washington, D.C. 
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WEEKLY CHECK LIST 
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[ 1 Yes [ 1 No AR# 
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__Q__ Repairs Required 

(check or complete appropriate Information) 

ITEM INSPECTED Condition Comments/Corrective Action 

Mechanical Checks: (examples) 

Oil level 

Radiator fluid level 

Automatic transmission fluid level 

Operate all valves/check gauges 

Emerqencv brake 

Fuel level (>"!.full) 

Oil pressure (at warm idl.e) 

Tire Pressure 

Sirens horn & back-up alarm 

Deterioration Checks: (examples) 

Fan belts 

Battery (terminals cables) 

Run qenerator 5 min. 

Hose nozzles & valves 

Leaks/Spills Checks: (examples) 

Leaks around pump 

Foam tank level 

Required Equipment: (examples) 

Inspect SCBAs (> 4050 psi) 

Hand tools & equipment 

Trauma Kit 

Inspected by~ 

Print Name Signature Time/Date 
Inspected by: 

Print Name Signature Time/Date 
Reviewed by: 

Print Name Signature Time/Date 
Comments: 

NOTE: All items that are mandatory for every inspection form are shown in bold. 

Figure E-1 
Typical Inspection Checklist 
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HOUR METER READING 

DEFICIENCIES NOTED: 

PRE OPS COMPLETED PER 

EQUIPMENT NO 

{Procedure Number} SAT --
CORRECTIVE.ACTIONS TAKEN: 

OPERATOR DATE TIME 
SIGNATURE 

PROBLEMS NOTED --

SUPERVISOR 
SIGNATURE/DATE 

NOTE: All items that are mandatory for every inspection form are shown in bold. 

Figure E-2 
Typical Logbook Entry 
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1 

2 

System/Equipment Name 

Air Intake Shaft Hoist 

Ambulances (Surface and 
Underground) and related 
emergency supplies and 
equipment 

Adjustable Center of Gravity 
Lift Fixture 

Backup Power Supply Diesel 
Generators 

Facility Inspections (Water 
Diversion Berms) 

Central Monitoring Systems 
(CMS) 

Contact-Handled (CH) TRU 
Underground Transporter 

Conveyance Loading Car 

Facility Transfer Vehicle 

Table E-1 
Inspection Schedule/Procedures 

Inspection a 
Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Underground Preoperational c See 
Operations Lists 1 b and c 

Emergency Weekly 
Services See List 11 

Waste Handling Preoperational 

See List 8 

Facility Monthly 
Operations See List 3 

Facility Annually 
Engineering See List 4 

Facility. Continuous 
Operations See List 3 

Waste Handling Preoperational 

See List 8 

Waste Handling Preoperational 

See List 8 

Waste Handling Preoperational 

See List 8 
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Procedure Number and 
Inspection Criteria 

WP 04-H01 004 

Inspecting for Deteriorationb, 
Safety Equipment, Communication 
Systems, and Mechanical 
Operabilitym in accordance with 
Mine Safety and Health 
Administration (MSHA) 
requirements 

12-FP0030 

Inspecting for Mechanical 
Operabilitym, Deteriorationb, and 
Required Equipmentn 

WP 05-WH1410 

Inspecting for Mechanical 
Operabilitym and Deteriorationb 

WP 04-ED1301 

Inspecting for Mechanical 
Operabilitym and Leaks/Spills by 
starting and operating both 
generators. Results of this 
inspection are logged in 
accordance with WP 04-AD3008. 

WP 1 O-WC3008 

Inspecting for Damage, 
Impediments to water flow, and 
Deteriorationb 

Automatic Self-Checking 

WP 05-WH1p03 

Inspecting for Mechanical 
Operabilitym, Deteriorationb, and 
area around transporter clear of 
obstacles 

WP 05-WH1406 

Inspecting for Mechanical 
Operabilitym, Deteriorationb, path 
clear of obstacles, and guards in 
the proper place 

WP 05-WH1204 

Inspecting for Mechanical 
Operabilitym, Deteriorationb, path 
clear of obstacles, and guards in 
the proper place 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
December 21, 2012 

System/Equipment Name 

Exhaust Shaft 

Eye Wash and Shower 
Equipment 

Fire Detection and Alarm 
System 

Fire Extinguishersi 

Fire Hoses 

Fire Hydrants 

Fire Pumps 

Fire Sprinkler Systems 

Fire and Emergency 
Response Trucks (Seagrave 
Fire Apparatus, Emergency 
One Apparatus, and 
Underground Rescue Truck) 

Forklifts Used for Waste 
Handling (Electric and Diesel 
forklifts, Push-Pull 
Attachment) 

Inspection a 
Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Underground Quarterly 
Operations See List 1a 

Equipment Weekly 
Custodian See List 5 

Semi-annually 

See List 2a 

Emergency Semiannually 
Services See List 11 

Emergency Monthly 
Services See List 11 

Emergency Annually (minimum) 
Services See List 11 

Emergency Semi-annual/ annually 
Services See List 11 

Emergency Weekly/annually 
Services See List 11 

Emergency Monthly/ quarterly 
Services See List 11 

Emergency Weekly 
Services See List 11 

Waste Handling Preoperational 

See List 8 
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Procedure Number-and 
Inspection Criteria 

PM041099 

Inspecting for Deteriorationb and 
Leaks/Spills 

WP 12-IS1832 

Inspecting for Deteriorationb 

WP 12-IS1832 

Inspecting for Deteriorationb and 
Fluid Levels-Replace as Required 

12-FP0027 

Inspecting for Deteriorationb, 
Operability of indicator lights and, 
underground fuel station dry 
chemical suppression system. 
Inspection is per NFPA 17 

12-FP0036 

Inspecting for Deteriorationb, 
Leaks/Spills, Expiration, seals, 
fullness; and pressure 

12-FP00311nspecting for 
Deteriorationb and Leaks/Spills 

12-FP0034 

Inspecting for Deteriorationb and 
Leaks/Spills 

WP 12-FP0026 

Inspecting for Deteriorationb, 
Leaks/Spills, valves, and panel 
lights 

WP 12-FP0025 

Inspecting for Deteriorationb, 
Leaks/Spills, static pressures, and 
removable strainers 

12-FP0033 

Inspecting for Mechanical 
Operabilitym, Deteriorationb, 
Leaks/Spills, and Required 
Equipment" 

WP 05-WH1201, WP 05-WH1207, 
WP 05-WH1401, WP 05-WH1402, 
WP 05-WH1403, and WP 05-
WH1412 

Inspecting for Mechanical 
Operabilitym, Deteriorationb, and 
On board fire suppression system 



System/Equipment Name 

Hazardous Material 
Response Equipment 

Miners First Aid Station 

Mine Pager Phones 
(between surface and 
underground! 

MSHA Air Quality Monitor 

Perimeter Fence, Gates, 
Signs 

Personal Protective 
Equipment (not otherwise 
contained in emergency 
vehicles or issued to 
individuals): 
-Self-Contained Breathing 
Apparatus 

Public Address (and 
Intercom System) 

Radio Equipment 

Rescue Truck (Surface and 
Underground) 

Salt Handling Shaft Hoist 

Inspection a 
Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Emergency Weekly 
Services See List 11 

Emergency Quarterly 
Services See List 11 

Facility Monthly 
Operations See List 3 

Maintenance/ Daily1 

Underground See Lists 1 and 10 
Operations 

Security Daily 

See List 6 

Emergency Weekly 
Services See List 11 

Facility Monthly 
Operations See List 3 

Facility Daily; 
Operations See List 3 

Emergency Weekly 
Services See List 11 

Underground Preoperational 
Operations See List 1 b and c 
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Procedure Number and 
Inspection Criteria 

12-FP00331nspecting for 
Mechanical Operabilitym, 
Deteriorationb, and Required 
Equipmentn 

12-FP00351nspecting for Required 
Equipmentn 

WP 04-PC3017 

Testing of PA and Underground 
Alarms and Mine Page Phones at 
essentiai locations 

WP 12-IH1828 

Inspecting for Air Quality 
Monitoring Equipment Functional 
Check 

PF0-010 

Inspecting for Deteriorationb and 
Posted Warnings 

12-FP00291nspecting for 
Deteriorationb and Pressure 

WP 04-PC3017 

Testing of PA and Underground 
Alarms and Mine Page Phones at 
essential locations Systems 
operated in test mode 

Radios are operated daily and are 
repaired upon failure 

12-FP0030 and 12-FP0033 

Inspecting for Mechanical 
Operabilitym, Deteriorationb, 
Leaks/Spills, and Required 
Equipmentn 

WP 04-H01 002 

Inspecting for Deteriorationb, 
Safety Equipment, Communication 
Systems, and Mechanical 
Operabilitym in accordance with 
MSHA requirements 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
December 21, 2012 

System/Equipment Name 

Self-Rescuers 

Surface TRU Mixed Waste 
Handling Area k 

' TRU Mixed Waste 
Decontamination Equipment 

Underground Openings-
Roof Bolts and Travelways 

Underground-

Geomechanical 
lnstrume(ltation System 
(GIS) 

Underground TRU Mixed 
Waste Disposal Area 

Uninterruptible Power 
Supply (Central UPS) 

TDOP Upender 

Vehicle Siren 

Ventilation Exhaust 

Inspection a 
Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Underground Quarterly 
Operations See List 1c 

Waste Handling Preoperational or 
Weekly• 

See List 8 
~. 

Waste Handling Annually 

See List 8 

Underground Weekly 
Operations See List 1a 

Geotechnical Monthly 
Engineering See List 9 

Waste Handling Preoperational 

See List 8 

Facility Daily 
Operations See List 3 

Waste Handling Preoperational 

See List 8 

Emergency Weekly· 
Services See List 11 

Maintenance Quarterly 
Operations See List 10 
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1 

Procedure Number and 
Inspection Criteria 

WP 04-AU1026 

Inspecting for Deteriorationb and 
Functionality in accordance with 
MSHA requirements 

WP 05-WH1101 

Inspecting for Deteriorationb, 
Leaks/Spills, Required Aisle 
Space, Posted Warnings, 
Communication Systems, 
Container Condition, and Floor 
coating integrity 

WP 05-WH11 01 

Inspecting for Required 
Equipment" 

WP 04-AU1007 

Inspecting for Deteriorationb 

WP 07-EU1301 

Inspecting for Deteriorationb 

WP 05-WH1810 

Inspecting for Deteriorationb, 
Leaks/Spills, mine pager phones, 
equipment, unobstructed access, 
signs, debris, and ventilation 

WP 04-ED1542 

Inspecting for Mechanical 
Operability~ and Deteriorationb 
with no malfunction alarms, 
Results of this inspection are 
logged in accordance with WP 04-
AD3008. 

WP 05-Wij1010 

Inspecting for Mechanical 
Operabilitym and Deteriorationb 

Functional Test included with 
inspection of the Ambulances, Fire 
Trucks, and Rescue Trucks 

IC041098 

Check for Deteriorationb and 
Calibration of Mine Ventilation 
Rate Monitoring Equipment 



System/Equipment Name 

Waste Handling Cranes 

Waste Hoist 

Water Tank Level 

Push-Pull Attachment 

Trailer Jockey 

Explosion-Isolation Walls 

Bulkhead in Filled Panels 

Bolting Robot 

Yard Transfer Vehicle 

Payload Transfer Station 

Monorail Hoist 

Inspection a 
Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Waste Handling Preoperational 

See List 8 

Underground Preoperational 
Operations See List 1 b and c 

Facility Daily 
Operations See List 3 

Waste Handling Preoperational 

See List 8 

Waste Handling Preoperational 

See List 8 

Underground Quarterly 
Operations See List 1 

Underground Monthly 
Operations See List 1 

Waste Handling Preoperational 

See List 8 

Waste Handling Preoperational 

See List 8 

Waste Handling Preoperational 

See List 8 

Waste Handling Preoperational 

See List 8 
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Procedure Number and 
Inspection Criteria 

WP 05-WH1407 

Inspecting for Mechanical 
Operabilitym, Deteriorationb, and 
Leaks/Spills 

WP 04-H01003 

Inspecting for Deteriorationb, 
Safety Equipment, Communication 
Systems, and Mechanical 
Operabilitym, Leaks/Spills, in 
accordance with MSHA 
requirements 

SDD-WDOO 

Inspecting for Deteriorationb, and 
water levels. Results of this 
inspection are logged in 
accordance with WP 04-AD3008. 

WP 05-WH1401 

Inspecting for Damage and 
Deteriorationb 

WP 05-WH1405 

Inspecting for Mechanical 
Operabilitym and Deteriorationb 

Integrity and Deteriorationb of 
Accessible Areas 

Integrity and Deteriorationb of 
Accessible Areas 

WP 05-WH1203 

Mechanical Operabilitym 

WP 05-WH1205 

Mechanical Operabilitym, 
Deterioration b. Path clear of 
obstacles and Guards in proper 
place 

WP 05-WH1208 

Mechanical Operabilitym, 
Deteriorationb, and Guards in 
proper place 

WP 05-WH 1202 

Mechanical Operabilitym, 
Deteriorationb, and leaks/spills 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
December 21, 2012 

System/Equipment Name 

Bolting Station 

Inspection a 
Frequency and Job 
Title of Personnel 

Responsible Normally Making 
Organization Inspection 

Waste Handling Preoperational 

See List 8 
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Procedure Number and 
Inspection Criteria 

WP 05-WH1203 

Mechanical Operabilitym, 
Deteriorationb, and Guards in 
proper place 
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Table E-1 (Continued) 
Inspection Schedule/Procedures Lists 

List 1: Underground Operations 

a. Mining Technician • 

Senior Mining Technician • 

Continuous Mining Specialist • 

Senior Mining Specialist • 

Mine OPS Supervisor • 

b. Waste Hoist Operator 

Waste Hoist Shaft Tender 

List 5: General 

Equipment Custodian* 

List 6: Security 

Security Protective • 

Security Protective Supervisor • 

List 8: Waste Handling· 

Manager, Waste Operations 

TRU-Waste Handler 
c. U/G Facility Operations* - Self Rescuers 

Shaft Technician • 
List 9: Geotechnical Engineering 

d. Operations Engineer 

Supervisor U/G Services* 

Senior Operations Engineer* 

List 2: Industrial Safety 

a. Safety Technician * 

Senior Safety Technician* 

Safety Specialist • 

Safety Engineer • 

Industrial Hygienist • 

b. Fire Protection Engineering • 

List 3: Facility Operations 

Facilities Technician • 

Senior Facilities Technician * 

Facility Operations Specialist* 

Central Monitoring Room Operator * 

Central Monitoring Room Specialist* 

Operations Engineer 

Senior Operations Engineer * 

Facility Shift Manager 

Operations Technical Coordinator"" 

List 4: Facility Engineering 

Senior Engineer* 

Engineer Technician * 

Associate Engineer * 

Engineer* 

Senior Engineer* 

Principal Engineer* 

List 1 0: Maintenance Operations 

Maintenance Technician* 

Maintenance Specialist * 

Senior Maintenance Specialist • 

Contractor * 

List 11: Emergency Services 

Qualified Emergency Services Personnel 

Fire Protection Technician 
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m 

Table E-1 (Continued) 
Inspection Schedule/Procedures Notes 

Inspection may be accomplished as part of or in addition to regularly scheduled preventive maintenance 
inspections for each item or system. Certain structural systems of the WHB, Waste Hoist and Station A are also 
subject to inspection following severe natural events including earthquakes, tornados, and severe storms. 
Structural systems include columns, beams, girders, anchor bolts and concrete walls. 

Deterioration includes: obvious visible cracks, erosion, salt build-up, damage, corrosion, loose or missing parts, 
malfunctions, and structural deterioration. 

"Preoperational" signifies that inspections are required prior to the first use during a calendar day. For caler\dar 
days in which the equipment is not in use, no inspections are required. For an area this includes: area is clean 
and free of obstructions (for emergency equipment); adequate aisle space; emergency and communications 
equipment is readily available, properly located and sign-posted, visible, and operational. For equipment, this 
includes: checking fluid levels, pressures, valve and switch positions, battery charge levels, pressures, general 
cleanliness, and that all functional components and emergency equipment is present and operational. 

These weekly inspections apply to container storage areas when containers of waste are present for a week or 
more. 

In addition, the water tank levels are maintained by the CMR and level readouts are available at any time. 

This organization is responsible for obtaining licenses for radios and frequency assignments. They do periodic 
checks of frequencies and handle repairs which are performed by a vendor. 

Radios are not routinely "inspected." They are operated daily and many are used in day-to-day operations. They 
are used until they fail, at which time they are replaced and repaired. Radios are used routinely by Emergency 
Services, Security, Environmental Monitoring, and Facility Operations. 

Fire extinguisher inspection is paperless. Information is recorded into a database using barcodes. The database 
is then printed out. 

Surface CH TRU mixed waste handling areas include the Parking Area Unit, the WHB unit, and unloading areas. 

No log forms are used for daily readings. However, readings that are out of tolerance are reported to the CMR 
and logged by CMR operator. Inspection includes daily functional checks of portable equipment. 

Mechanical Operability means that the equipment has been checked and is operating in accordance with site 
safety requirements (e.g. proper fluid levels and tire pressure; functioning lights, alarms, sirens, and 
power/battery units; and belts, cables, nuts/bolts, and gears in good condition), as appropriate. 

Required Equipment means that the equipment identified in Table D-6 is available and usable (i.e. not 
expired/depleted and works as designed). 

Positions are not considered RCRA positions (i.e., personnel do not manage TRU mixed waste). 
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1 

2 

System/ 
Equipment 

Name 

Cask 
Transfer 
Car(s) 

RH Bay 
Overhead 
Bridge Crane 

Facility Cask 

RH Bay Cask 

Lifting Yoke 

Facility Cask 
Transfer Car 

Facility Cask 
Rotating 
Device 

Facility 
Grapple 

6.25-Ton 
Grapple Hoist 

Transfer Cell 
Shuttle Car 

Table E-1a 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

December 21, 2012 

RH TRU Mixed Waste Inspection Schedule/Procedures 

Responsible 
Organization J 

Waste 
Operations 

Waste 
Operations 

Waste 
Operations 

Waste 
Operations 

Waste 
Operations 

Waste 
Operations 

Waste 
Operations 

Waste 
Operations 

Waste 
Operations 

Inspection • 
Frequency and Job Procedure 
Title of Personnel Number 
Normally Making (Latest 

Inspection J ~evisiOn) Deteriorationb 

Pre-evolution c,o,e WP05-WH1701 Yes 

See List 1 PM041187 
(Semi-Annual) 

Preoperational c,o,e,; WP05-WH1741 Yes 

See List 1 PM041232 
(Quarterly) 

PM041117 
(Annual) 

Pre-evolution c,o,e,t WP05-WH1713 Yes 

See List 1 PM041201 
(Annual) 

PM041203 
(Annual) 

Preoperational c,o,e,l WP05-WH1741 Yes 

See List 1 PM041169 
(Annual) 

Pre-evolution c,o,e,t WP05-WH1704 Yes 

See List 1 PM041186 
(Quarterly) 

PM041195 
(Annual) 

Pre-evolution c,o.e,t WP05-WH1713 Yes 

See List 1 PM041175 
(Annual) 

PM041176 
(Annual) 

Pre-evolution c,o,e,t WP05-WH1721 Yes 

See List 1 PM041172 
(Quarterly) 

PM041177 
(Annual) 

Pre-evolution c.o.e,t WP05-WH1721 Yes 

See List 1 PM041173 
(Annual) 

Pre-evtllutiort c,o,e.t WP05-WH1705 Yes 

See List 1 PM041184 
(Semi-Annual) 

PM041222 
(Annual) 
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Inspection Criteria 

Leaks/ 
spills Other 

NA Pre-evolution Checks and 
Operating Instructions. 

Mechanical Inspection for 
Wear and Lubrication 

Yes Pre-operational Checks 
and Operating 
Instructions. 

Mechanical Inspection for 
Wear and Lubrication 

NA Pre-evolution Checks and 
Operating Instructions. 

Mechanical Inspection for 
Wear and Lubrication. 

Electrical PM. 

NA Pre-operational Checks 
and Operating 
Instructions. 

Mechanical Inspection for 
Wear and Lubrication 

Yes Pre-evolution Checks and 
Operating Instructions. 

Mechanical Inspection for 
Wear and Lubrication 

Electrical Inspection 

Yes 
c 

Pre-evolution Checks and 
Operating Instructions. 

Mechanical Inspection for 
Wear and Lubrication 

Electrical Inspection 

NA Pre-evolution Checks and 
Operating Instructions. 

Mechanical Inspection for 
Wear. Non-Destructive 
Examination 

Yes Pre-evolution Checks and 
Operating Instructions. 

Mechanical Inspection for 
Wear and Lubrication 

Yes Pre-evolution Pre-
operational Checks and 
Operating Instructions. 

Mechanical Inspection for 
Wear and Lubrication. 

Electrical Inspection. 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
December 21, 2012 

System/ 
Equipment Responsible 

Name Organization J 

Cask Waste 
Unloading Operations 
Room 

Hot Cell Waste 
Operations 

Hot Cell Waste 
Overhead Operations 
Powered 
Manipulator 

Hot Cell Waste 
Bridge Crane Operations 

Transfer Cell Waste 
Operations 

Facility Cask Waste 
Loading Operations 
Room 

Closed Waste 
Circuit Operations 
Television 
Camera 

Radiation Radiation 
Monitoring Control 
Equipment 

Cask Waste 
Unloading Operations 
Room Crane 

Inspection • 
Frequency and Job Procedure 
Title of Personnel Number 
Normally Making (Latest 

Inspection J Revision) Deteriorationb 

Preoperational '·"·'·1
·"·' WP05-WH1744 Yes 

See List 1 

Preoperational c,o,e.t,g,h,i WP05-WH1744 Yes 
See List 1 

Preoperational '·"·'·' WP05-WH1743 Yes 

See List 1 PM041215 
(Annual) 

PM041216 
(Annual) 

IC411037 
(Annual) 

Preoperational c,o,e,i WP05-WH1742 Yes 

See List 1 PM041217 
(Annual) 

PM041209 
(Annual) 

IC411038 
(Annual) 

Preoperational c,o.c,t.h,i WP05-WH1744 Yes 

See List 1 

Preoperational c,o,c.t.h,i WP05-WH1744 Yes 
See List 1 

~ 

Preoperational '·' WP05-WH1757 NA 

See List 1 

Preoperational '·"·' WP12-HP1245 Yes 

See List 2 IC240010 

WP12-HP1307 

IC240007 

WP12-HP1314 
(Annual) 

Preoperational c,d,C,I WP05-WH1719 Yes 

See List 1 PM041190 
(Quarterly) 

PM041191 
(Annual) 

PM041192 
(Annual) 

IC411 035 
(Annual) 
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Inspection Criteria 

Leaks/ 
spills Other 

NA Floor integrity 

NA Floor integrity 

Yes Pre-operational Checks 
and Operating 
Instructions. 

Mechanical Inspection for 
Wear and Lubrication. 

Electrical Inspection. 

Load Cell Calibration 

Yes Pre-operational Checks 
and Operating 
Instructions. 

Mechanical Inspection for 
Wear and Lubrication. 

Electrical Inspection. 

Load Cell Calibration. 

NA Floor integrity 

NA Floor integrity 

NA Operability 

NA Operability Checks, 
Functional Checks, 
Instrument calibrations, 
Flow Calibration, 
Efficiency Checks. 

Yes Pre-operational Checks 
and Opef'liting 
Instructions. 

Mechanical Inspection for 
Wear ancH .. ubrication. 

Electrical Inspection. 

Load Cell Calibration. 

0367b 



System/ 
Equipment Responsible 

Name Organization J 

Horizontal Waste 
Emplacement Operations 
and Retrieval 
Equipment or 
!functionally 
equivalent 
equipment 

41-Ton Waste 
Forklift Operations 

RH Bay Waste 
Operations 

Surface RH Waste 
TRU Mixed Operations 
Waste 
Handling 
Area 

Inspection • 
Frequency and Job Procedure 
Title of Personnel Number 
Normally Making (Latest 

Inspection J Revision) Deteriorationb 

Pre-evolution c,d,e,t WP05-WH1700 Yes 

See List 1 PM052010 
(Semi-Annual)k 

PM052011 
(Annual) 

PM052013 

PM052012 

PM052014 
(Annual) 

Preoperational c,d,e,i WP05-WH1602 Yes 

See List 1 PM074061 

PM052003 
(Hours of Use) 

PM074027 
(Quarterly) 

PM074029 & 
PM074051 
(Annual) 

Preoperational c,d,e,h,, WP05-WH1744 Yes 

See List 1 

Preoperational 1 WP- 05 Yes 

See List 1 WH1744 
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Inspection Criteria 

Leaks/ 
spills Other 

Yes Assembly and Operating 
Instructions. Electrical 
Inspection. Position 
Transducer Calibration. 
Tilt Sensor Calibration. 

Yes Pre-Operational Checks. 

PM performed every 100 
hours of operation, every 
500 hours of operation or 
every 5 Years. 

Quarterly Engine 
Emission Test 

Annual Electrical 
Inspection. 

Annual NDE. 

NA Floor integrity 

Yes Posted Warning, 
Communications 
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2 

3 
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Table E-1a (Continued) 
RH TRU Mixed Waste Inspection Schedule/Procedures Lists 

List 1: Waste Operations 

RH Waste Handling Engineer 

Qualified TRU-Waste Handler 

List 2: Radiological Control 

Radiological Control Technician 

PERMIT ATTACHMENT E 
Page E-24 of 26 



2 

3 

Waste Isolation Pilot Plant 
Hazardous Waste Pennit 

December 21, 2012 

Table E-1a (Continued) 
RH TRU Mixed Waste Inspection Schedule/Procedures Notes 

Inspection may be accomplished as part of or in addition to regularly scheduled preventive maintenance 
inspections for each item or system. Certain structural systems of the WHB are also subject to inspection 
following severe natural events including earthquakes, tornados, and severe stonns. Structural systems include 
columns, beams, girders, anchor bolts, and concrete walls. 

Deterioration includes: visible cracks, erosion, salt build-tip, damage, corrosion, loose or missing parts, 
malfunctions, and structural deterioration. 

"Pre-evolution" signifies that inspections are required prior to equipment use in the waste handling process. (An 
evolution is considered to be from the receipt of a cask into the RH Bay through canister emplacement in the 
underground.) For an area, preoperational inspection includes: area is clean and free of obstructions (for 
emergency equipment); adequate aisle space; emergency and communications equipment is readily available, 
properly located and sign-posted, visible, and operational. For equipment, this includes: checking fluid levels, 
pressures, valve and switch positions, battery charge levels, pressures, general cleanliness, and that functional 
components and emergency equipment are present and operational. When the equipment is not in use, no 
inspections are required. 

When equipment needs to be inspected while handling waste (i.e., during waste unloading or transfer 
operations), general cleanliness and functional components will be inspected to detect ·any problem that may 
harm human health or the environment. The inspection will verify that emergency equipment is present. 

Inspection of RH TRU mixed waste equipment and areas in the RH Complex applies only after RH TRU mixed 
waste receipt begins. 

The inspection/maintenance activities associated with these pieces of equipment are perfonned when the RH 
Complex is empty of RH TRU mixed waste. If contamination is present, a radiation work permit may be needed. 

For the Hot Cell and Transfer Cell, if RH TRU mixed waste is present, camera inspections will be performed in 
lieu of physical inspection. 

The integrity of the floor coating will be inspected weekly if RH TRU mixed waste is present. 

"Preoperational" signifies that inspections are required prior to the first use in a calendar day. 

Responsible organizations refers to the organization that owns the equipment. Preventive Maintenance (PM) 
procedures are conducted by either mine maintenance or surface operations maintenance personnel and 
Instrument Calibration (I C) procedures are conducted by instrument and calibration maintenance personnel. 

Inspection will be perfonned after 250 evolutions (actual and training emplacements), if such usage occurs prior 
to the semi-annual inspection. 
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System/Equipment Name 

Geomechanical b 

Central Monitoring System 

Table E-2 
Monitoring Schedule 

Responsible Monitoring 
Organization Frequency 

Geotechnical Monthly_ 
Engineering 

Facility Operations System 
Dependent 

Purpose 

To evaluate the geotechnical 
performance of the underground 
facility and to detect ground 
conditions that could affect 
operational safety 

Monitor and provide status for the 
following facility parameters: 

Electrical Power Status d 

Fire Alarm System e 

Ventilation System Status 1 

Meteorological Data System 9 

Facility Systems (compressors 9
, 

pumps h' water tank levels;, waste 
hoists!) 

Equipment is listed as Underground-Geomechanicallnstrumentation System (GIS) in Table E-1. 

Equipment listed as Backup Power Supply Diesel Generator in Table E-1. 

Equipment listed as Fire Detection and Alarm System in Table E-1. 

Equipment listed as Ventilation Exhaust in Table E-1. 

Not RCRA equipment 

Equipment listed as Fire Pumps in Table E-1. 

Equipment listed as Water Tank Level in Table E-1. 

Equipment listed as Waste Hoist in Table E-1. 
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ATTACHMENT F 

2 PERSONNEL TRAINING 

3 Introduction 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

December 21, 2012 

4 This attachment describes the personnel training program for the Waste Isolation Pilot Plant 
5 (WIPP) in accordance with the requirements of the Resource Conservation and Recovery Act 
6 (RCRA) and the New Mexico Hazardous Waste Act as described in 20.4.1.500 NMAC 
7 (incorporating 40 CFR §264.16), and 20.4.1.900 NMAC (incorporating 40 CFR §270.14). 

8 The primary objective of the WIPP facility training program is to prepare personnel to operate 
9 the WIPP facility in a safe and environmentally sound manner. To achieve this objective, the 

10 program provides employees with training relevant to their positions. Every WIPP facility 
11 employee, including those not directly involved in transuranic (TRU) mixed waste handling 
12 activities, receives an introduction to the RCRA and emergency preparedness within 30 days of 
13 employment. In this way everyone at the WIPP facility is given, at a minimum, a basic 
14 understanding of the regulatory requirements and emergency procedures. Employees in 
15 hazardous waste management positions receive additional classroom and on-the-job training 
16 designed specifically to teach them how to perform their duties safely and in conformance with 
17 regulatory requirements. Hazardous waste management personnel receive the required training 
18 before being allowed to work unsupervised, and emergency response personnel receive 
19 appropriate training before being called upon to respond to actual emergencies. 

20 The training requirements apply to all appropriate employees of the U.S. Department of Energy 
21 (DOE) and contractors who regularly work at the facility that may come in contact with and/or 
22 manage hazardous waste. The WIPP Project training program is comprehensive and applies to 
23 all areas of personnel performance and development. This attachment describes the 
24 introductory and continuing training provided to personnel at the WIPP facility, with emphasis on 
25 those facility personnel and their supervisors whose jobs are such that their actions or failure to 
26 act could result in a spill or release, or the immediate threat of a spill or release of hazardous 
27 waste. These personnel are directly involved with hazardous waste management at the WIPP 
28 facility. Their training allows them to operate the facility safely and in compliance with hazardous 
29 waste regulations. 

30 F-1 Outline of the Training Program 

31 Employee training for the purpose of hazardous waste management at the WIPP facility is the 
32 overall responsibility of the MOC General Manager, with responsibility for implementation 
33 delegated to the manager of the Human Resources Department. The Human Resources 
34 Department Manager has established a technical training group (referred to as Technical 
35 Training) within the department to implement the requirements for training. The Technical 
36 Training Group is managed by the Technical Training Manager who has the responsibility for 
37 directing the training program. Members of the training staff are assigned to Technical Training 
38 within the Human Resources Department. The organizational structure of the Humarr 
39 Resources Department and its relationship to the line organizations is shown in an abbreviated 
AO organizational chart in Figure F-1. This chart also shows departments with key responsibilities 
41 for waste management and emergency response. 
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The WIPP facility uses a modified version of the Systematic Approach to Training (SAT) to 
2 analyze, design, develop, implement, and-evaluate training. 

3 This approach employs five distinct phases to develop programs. These phases are: 

4 

5 

6 

7 

8 

• 
• 
• 
• 
• 

Analysis 
Design 
Development 
Implementation 
Evaluation 

9 In "analysis," technical training and line management identify job performance requirements. 
10 These requirements are derived by studying job duty areas, related tasks, and required skills 
11 and knowledge. These derived skills and knowledge, in turn, form the blueprint for the "design" 
12 phase. In "design" these requirements are translated into learning objectives, performance 
13 standards, and test items. In "development" the products of design are incorporated into new 
14 training programs or, if appropriate, incorporated into revisions of existing programs. Products of 
15 development are lesson plans, qualification cards, student materials, and examinations. 
16 Implementation of these programs then occurs. This may be through classroom instruction, on-
17 the-job-training, self-paced study, or any combination of the three. "Evaluation" is the final phase 
18 of the SAT process. Evaluation uses feedback derived from several sources to improve or 
19 enhance the training. The WIPP utilizes extensive guidance provided within the DOE Handbook, 
20 "Training Program Handbook: A Systematic Approach to Training (DOE-HDBK-1 078-94)," to 
21 direct all program analysis, design, development, implementation, or evaluation. Further details 
22 of these processes may be derived by reviewing this manual. 

23 The Human Resources Department ensures that required RCRA-related training is conducted 
24 by qualified instructors. On-the-job training is conducted by Level I instructors. Level I instructors 
25 are subject matter experts; members of line organizations who have qualified on the related 
26 equipment and have attended the on-the-job training course. Classroom instruction is provided 
27 by Levell I and Level Ill instructors. Level II instructors are members of Technical Training and 
28 line organizations who are qualified to conduct limited classroom training in their technical area 
29 of expertise. Level ill instructors are members of Technical Training who are qualified to 
30 conduct classroom training, skills evaluation, and needs assessment. Level II and Ill instructors 
31 are required to attend a train-the-trainer course and periodic refresher training. 

32 Cognizant line managers provide significant input on training requirements for the WIPP facility 
33 to qualified instructors who develop the following, as required: 

34 • Classroom Instruction 

35 

36 

37 

38 

Ob~tives 
Lesson Plans 
Student Materials 
Examinations 

39 • On .. the-Job Training 

40 Qualification Cards 
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1 Technical training materials are approved by the Technical Training Manager and the cognizant 
2 line manager. 

3 Following technical training, trainees must successfully complete written examinations or ora1 
4 examinations conducted by boards made up of cognizant personnel (referred to as "oral 
5 boards") to demonstrate competency. The records of oral examinations are called "oral board 
6 sheets". These examinations are based on objectives and/or competency statements. Oral 
7 boards are based on knowledge learned in the on-the-job training process. Trainees also 
8 provide feedback on the content and quality of instruction, at this time, in the form of course 
9 critiques and verbal input. 

10 Technical training documentation is maintained by the Technical Training Group located at the 
11 WIPP facility. These technical training records include: 

12 • Course Attendance 
13 • Completed Qualification Cards 
14 • Off-Site Training Documentation 
15 • Oral Board Sheets 

16 A database is maintained which records training qualifications, and course attendance. The 
17 database is used to identify course refresher and requalification dates. Training records on 
18 current personnel are kept in the Technical Training files. Technical training records on former 
19 employees are kept by the Technical Training Group for at least three years from the date of 
20 employment termination from the WIPP facility. Training documentation for emergency 
21 response training received by personnel called out in the WIPP Contingency Plan (Permit 
22 Attachment D) is maintained by the Technical Training Group. The documents which define the 
23 process by which these training activities are managed are maintained by the Technical 
24 Training Group and are part of the Operating Record. 

25 To ensure the safe and efficient operation of the WIPP facility, certain positions require formal 
26 qualification. Department managers identify these positions based upon safety, complexity, and 
27 involvement with hazardous waste handling operations. A document known as a "qualification 
28 card" is prepared to identify required training for each designated position. In the case of 
29 equipment and system/procedure qualification, a "qualification card" is prepared that specifies 
30 the required knowledge and practical skills needed in such areas as equipment maintenance 
31 and safety. Individual participation in the qualification card system is varied and is dependent on 
32 an incumbent'.s specific job duties. A complete listing of active qualifications, as they apply to 
33 any individual position, may be determined by review of the WIPP Training Database. The list of 
34 active WIPP o·ualification cards is maintained at the WIPP facility. 

35 When the qualification card is completed, that particular qualification is recorded. Successful 
36 completion of formal classroom training is documented on the individual's qualification card. 
37 When requirements are met, both for classroom instruction and on-the-job training, and oral 
38 board, if applicable, the qualification card is signed by the manager certifying that the employee 
39 is fully competent to perform all aspects of the associated qualification. Qualification cards are 
40 included in the training records maintained by the Technical Training Group. Qualification cards 
41 are living documents subject to change as the scope and content of training changes to meet 
42 new and revised regulatory requirements and modifications in job scope. 
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The hazardous waste management training program described in Section F-1 b consists of a 
2 series of courses designed to ensure that hazardous waste management employees at the 
3 WIPP facility receive initial and continuing training relevant to their positions. These courses 
4 include instruction on the RCRA and Occupational Safety and Health Administration regulations, 
s emergency procedures, and procedures for handling both site-generated hazardous waste and 
6 TRU mixed waste. Visitors, temporary personnel, and contractors are trained commensurate 
7 with the nature of their visit or duties. For visitors, this includes basic site safety and emergency 
8 notification procedures. Visitors who require unescorted access are also required to take an 
9 examination covering the material in the training they are given. Visitor records are maintained 

10 by security. Temporary or subcontract personnel, if hired to fill a hazardous waste management 
11 position, are required to complete the same training as permanent personnel. Record of this 
12 training is maintained by Technical Training. 

13 F-1a Job Title/Job Description 

14 Employees at the WIPP facility who are involved in hazardous waste management activities 
15 receive the same core training. A list of hazardous waste management job titles and position 
16 descriptions are provided in Permit Attachment F1. An up-to-date list of personnel assigned to 
17 these positions is maintained by the Permittees in accordance with 20.4.1.500 NMAC 
18 (incorporating 40 CFR §264.16). These core hazardous waste management training courses 
19 are described briefly in Section F-1(b)(1) and outlines of the core classes, as well as other job 
20 specific training classes, are included in Permit Attachment F2. Any changes to the training plan 
21 that decrease the type or amount of training that is given to employees will be handled as a 
22 Class 2 modification, as specified in 20.4.1.900 NMAC (incorporating 40 CFR §270.42). Other 
23 changes to the training plan will be handled as Class 1 modifications. In accordance with 
24 20.4.1.500 NMAC (incorporating 40 CFR §264.16(d)(2)), the job descriptions include hazardous 
25 and TRU mixed waste management job duties, required skills, qualifications, and experience, as 
26 well as educational requirements. These job descriptions are approved by the cognizant staff 
27 managers. Included in the appendices are management and supervisory positions that are 
28 considered to be critical from the standpoint of hazardous waste management or emergency 
29 response. These include the following positions: 

30 • Shift Manager, Facility Operations 
31 • Manager, Hoisting Operations 
32 • Manager, Radiation Control 
33 • Manager, Waste Handling 
34 • Team Leader, Inspection Services 
35 • Manager, Environmental Compliance 
36 • Manager, Technical Training 

37 F-1b Training Content, Frequency, and Techniques 

38 The WIPP training program includes a comprehensive combination of classroom training 
39 courses and on-the-lob training: Each training course is carefully developed and periodically 
40 reevaluated to ensure relevancy to the course objectives and to ensure its support of the goal of 
41 safe and environmentally so.und operations at the WIPP facility. On-the-job training is 
42 accomplished and documented through the use of qualification cards. Before an employee is 
43 considered qualified to operate certain equipment, the person must pass a prescribed set of 
44 performance standards. 
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WIPP facility employees who will be on site longer than 30 days, including personnel in 
management and supervisory positions and personnel not directly involved with hazardous 
waste management, receive facility-specific training in the following areas: 

• General Employee Training (GET) Overview (procedures and policies) 
• WIPP Facility Description 
• Radiation Safety 
• Emergency Preparedness (including RCRA Contingency Plan implementation) 
• Security 
• Fire Protection 
• Quality Assurance 
• Occurrence Reporting 
• Industrial Safety 
• RCRA 
• Hazard Communication 

This training is provided in GET-19X/GET-20X/GET-21X \conducted by the WIPP qualified 
instructors, and must be completed within 30 days of employment. · 

Annual refresher training on the topics taught in GET -19X/GET-20X/GET -21X is given in the 
General Employee Training Annual Refresher (GET-19XNGET-20XNGET-21XA). This self
paced module provides employees with a review and update of the topics covered in GET-
19X/GET-20X/GET-21X. 

WIPP employees involved in managing site-generated, nonradioactive waste, or TRU mixed 
waste will receive the Hazardous Waste Worker course (HWW-101). This comprehensive 
course will provide job specific training required to safely receive, transfer, or handle waste at 
the WIPP facility. Review and update of HWW-101 topics is provided annually in the Hazardous 
Waste Worker refresher course (HWW-102). 

Course outlines for GET-19X/GET-20X/GET-21X, GET-19XNGET-20XNGET-21XA, HWW-
101, and HWW-102 are provided in Permit Attachment F2. 

F-1 b(2) Training Frequency 

Hazardous waste management courses are offered at a frequency that ensures new hires or 
transfers can receive relevant training within six months of assuming their new position. 
Employees do not work unsupervised in hazardous waste management positions until they 
have completed the required initial training. The Human Resources Department notifies the 
cognizant manager and training staff when any employee is transferred into or out of a position 
associated with hazardous waste management. 

1 The ''X" in the course number is assigned the last number of the current year (e.g., GET-19§ is General Employee Training for 
1995, GET-20Q is for the year 2000). Course content is updated annually to provide the latest information available to students. 
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F-1 b(3) Training Techniques 

2 A variety of instructional techniques are used at the WIPP facility depending on the subject 
3 matter and the techniques that best suit the learning objectives. Many courses include a 
4 combination of lectures, demonstrations, visual aids (such as video tapes, slides, and 
5 viewgraphs), and exercises. Most equipment operation courses include hands-on practical 
6 instruction. 

7 Written examinations are used as a technique to test and document the knowledge level of 
8 individuals participating in classroom training courses. The length and content of each exam · 
9 varies according to its objective. Calculation, multiple-choice, and fill-in-the-blank, or other 

10 approved formats, maybe used. If individuals fail a written examination, they must be 
11 reexamined in identified areas of weakness. Personnel filling positions requiring qualification 
12 cards to perform job functions will be requalified at least biennially in those specific areas. 

13 On-the-job training at the WIPP facility follows a prescribed set of standards specific to the job 
14 to be performed. Typically, to become qualified to operate a piece of equipment or system, 
15 employees must be able to demonstrate the location and purpose of specified controls and 
16. gauges, describe proper startup and shutdown procedures, describe specific safety features 
17 and limitations of the equipment, and, in some cases, perform maintenance functions. They 
18 must also demonstrate the ability to operate the equipment or system. On-the-job training may 
19 also be function specific, such as performing a specific administrative function that is regulated. 

20 In addition to on-the-job training, some positions require the trainee to attend an oral board. The 
21 oral board is given upon completion of on-the-job training and prior to operating any equipment 
22 unsupervised. In the oral board, the trainee is quizzed on knowledge learned in on-the-job 
23 training. The purpose of the oral board is to determine if the trainee fully understands and can 
24 apply the knowledge learned in the training process. 

25 F-1 c Training Manager 

26 The Technical Training Manager directs the training program and is responsible for establishing 
27 technical training requirements in cooperation with the line managers. Specifically, this includes 
28 analysis, design, development, implementation, and evaluation of technical training. The 
29 Technical Training Manager is trained in hazardous waste management procedures and 
30 receives train-the-trainer and instructor training. The Technical Training Manager is also 
31 required to be knowledgeable of the' applicable regulations, orders, guidelines, and the specific 
32 training process employed at the WIPP facility. 

33 The name and qualifications of the current Technical Training Manager are documented at the 
34 WIPP facility. . 

35 F-1d Relevance of Training to Job Position 

36 The WIPP facility training program provides employees and their supervisors with training 
37 relevant to their positions. A functional chart showing positions that receive training related to 
38 hazardous waste management or emergency response is included as Figure F-1. This figure 
39 also shows the next level manager for these positions. The SAT process mentioned in Section 
40 F-1 is a systematic method for determining the proper training for each hazardous waste 
41 management position. It compels managers and training staff to look critically at each position 
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and determine the necessary training program for each employee to fully develop their 
necessary expertise. 

Several training courses are determined to be so basic to the WIPP Project mission that they 
are considered relevant for all WIPP facility employees. The basic philosophy at the WIPP 
facility is that, as a RCRA-regulated facility, employees must understand the basic regulatory 
requirements under which the WIPP facility must operate. Therefore, all WIPP facility 
employees receive an introduction to the RCRA during their introductory training. 

Beyond these core courses, training is designed and implemented relevant to the specific job 
functions being performed. For example, employees who operate key pieces of equipment 
necessary to manage contact-handled (CH) or remote-handled (RH) TRU mixed waste (such as 
forklifts, hoists, bridge cranes, cask transfer cars, etc.) must be trained to operate and inspect 
equipment and to recognize maintenance problems before a specific job function is performed. 
These employees must receive on-the-job training and demonstrate the ability to operate the 
equipment, as appropriate, before being qualified. This process is controlled and documented 
by the qualification process described in Section F-1. A complete listing of active qualification 
cards, along with descriptions of training courses, are on file at the WIPP facility. Summaries of 
qualification cards and other job specific training courses are included in Permit Attachment F2. 
Waste handling personnel performing CH or RH TRU mixed waste handling tasks will be 
qualified to the applicable specific equipment or system qualification card on file at the WIPP 
facility. · 

Managers who have direct responsibility for supervising hazardous waste management 
personnel receive hazardous waste management training relevant to their positions. This 
training will include GET-19X/GET-20X/GET-21X and its refresher-GET-19XA/GET-20XA/GET-
21XA, which is required for all employees, and the Hazardous Waste Worker Supervisor course 
HWS-101 and its refresher HWS-101A. In addition, a manager may also take HWW-101 and its 
refresher HWW-1 02 if these courses are determined to be useful for his/her position. These 
course descriptions are included in Permit Attachment F2. Managers who do not have direct 
hazardous waste management supervisory responsibilities receive training sufficient to ensure 
their awareness of hazardous waste management requirements and procedures; however, they 
do not perform hazardous waste management duties and their positions are not included in the 
appendices. As is the case with all WIPP facility employees, all managers receive RCRA 
overview training in GET-19X/GET-20X/GET-21X. 

Security personnel are an important element of the safe and secure operations at the WIPP 
facility; however, they do not perform hazardous waste management functions during normal 
operations at the WIPP facility. Security personnel who serve as members of a Fire Support 
Team (see Section F-1 e) receive emergency response training required of that team. 

F-1 e Training for Emergency Response 

The WIPP facility training program ensures that personnel are able to respond appropriately and 
effectively to emergency situations. WIPP facility employees receive GET-19X/GET-20X/GET-
21X, which includes instruction on hazard awareness, emergency preparedness, spill control, 
and the VVTPP RCRA Contingency Plan (Permit Attachment D). This training ensures that every 
employee understands how to recognize real or potential emergencies and how to report such 
incidents to the proper WIPP facility officials. It also ensures that employees will not endanger 
themselves or others by taking actions beyond their ability. Emergency response personnel 
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1 receive more extensive training in emergency response procedures as described in the next 
2 paragraph. 

3 The WIPP facility emergency response organization is capable of providing emergency 
4 response services both above ground and underground. The Emergency Response Team 
5 (ERT), under the supervision of the Emergency Services Technician, has primary responsibility 
6 for above ground emergency response activities, and the First Line Initial Response Team 
7 (FLIRT) and the Mine Rescue Team (MRT) are responsible for underground emergency 
s response activities. The responsibilities of these units are described in the WIPP RCRA 
9 Contingency Plan, Permit Attachment D. Members of these teams are volunteers from the 

10 WIPP organization. These teams receive thorough emergency response training before they are 
11 called upon to perform in real emergencies. This training includes firefighting elements, such as 
12 fire behavior, ladders, fire hose, fire streams, and ventilation. The FLIRT inCludes current 
13 qualification for unescorted underground access, National Fire Protection Association (NFPA) 
14 600 Industrial Fire Brigades requirements, and additional qualifications pertaining to the team. 
15 MRT training includes current qualification for unescorted underground access, at least one 
16 year of underground work, Mine Safety and Health Administration requirements for medical and 
17 mine rescue, and additional qualifications pertaining to the team. ERT training includes NFPA 
18 600 Industrial Fire Brigade requirements, and additional training pertaining to the team. In 
19 addition, all teams receive lifesaving elements, such as rescue, cardiopulmonary resuscitation 
20 and first aid, and other specific elements, such as self-contained breathing apparatus. A list of 
21 required training for these positions is included in each job position description in Permit 
22 Attachment F1. 

23 Because these response teams are used for unusual occurrences and not routine hazardous 
24 waste handling, a RCRA position title is not included. A duty des<?ription is included which 
25 summarizes basic anticipated duties of these positions. Training records for these individuals 
26 are maintained in each individual's training file in Technical Training located at the WIPP site. 
27 These training requirements must be met prior to an individual serving in an emergency 
28 response function 

29 Hazardous waste handling and emergency response personnel receive training that ensures 
30 their familiarity with emergency procedures, emergency equipment, and emergency systems 
31 including: 

32 • Procedures for using and inspecting facility emergency and monitoring equipment 
33 • Repairing and replacing facility emergency and monitoring equipment (RADCON only) 
34 • Communications and alarm systems 
35 • Response to fires or explosions 
36 • Shutdown of operations. 

37 Course outlines for emergency response training courses are provided in Permit Attachment F2. 

38 The RCRA Emergency Coordinator receives training relevant to the RCRA Contingency Plan 
39 and must be familiar with the contents of the RCRA Contingency Plan prior to serving as RCRA 
40 Emergency Coordinator. Documentation of this training is maintained in the RCRA Emergency 
41 Coordinator's training file. All individuals qualified to serve as RCRA Emergency Coordinators 
42 are required to complete Contingency Plan training (SAF-645). The RCRA Emergency 
43 Coordinator is provided with updated copies of the Contingency Plan in accordance with permit 
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1 Attachment 0, Section 0-9 whenever changes are made. Office wardens receive Office Warden 
2 Training (SAF-632) and are required to take an annual refresher. In addition, the training 
3 requirements of the Central Monitoring Room (CMR) operator are included in Permit Attachment 
4 F1. The CMR operator is listed in Permit Attachment 0 as an emergency response related 
5 position. 

6 As there are no automatic waste feed systems at the WIPP facility, training on parameters for 
7 waste feed cut-off systems is not required. Similarly, as there is no potential for groundwater 
8 contamination incidents at the WIPP facility, training for responding to such incidents is not 
9 required. 

10 F-2 Implementation of Training Program 

11 The WI PP facility training program has been implemented to ensure that hazardous waste 
12 management and emergency response personnel employed at the WIPP facility receive the 
13 training indicated within the respective authorization cards. These authorization cards record 
14 training that the individual team members have completed. Personnel are trained on the RCRA 
15 Contingency Plan through their basic training. Newly hired employees receive the indicated 
16 training within six months of their date of hire or their transfer to a new position. Personnel do 
17 not work in unsupervised positions until they successfully complete the indicated training 
18 requirements. Hazardous waste management personnel attend annual refresher courses that 
19 review the initial training received and document knowledge transfer. 

20 Records relating to the WIPP facility training program for hazardous waste management and 
21 emergency response personnel are maintained by the WIPP Technical Training Group located 
22 at the WIPP facility. These records include a roster of employees in hazardous waste 
23 management positions; a list of courses required for each position; course descriptions; 
24 documentation when each employee has received and completed appropriate training; and all 
25 of the backup information regarding qualification and examination. Training records of current 
26 personnel are kept by the Technical Training Group until closure of the WIPP facility. Records of 
27 former employees are kept by the Technical Training Group for at least three years from the 
28 date the employee last worked at the facility. 

29 

PERMIT ATTACHMENT F 
Page F-9 of 13 



2 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 
December 21, 2012 

(This page intentionally blank) 

PERMIT ATTACHMENT F 
Page F-1 0 of 13 



FIGURES 

PERMIT ATTACHMENT F 
Page F-11 of 13 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

December 21, 2012 

:0369b 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
December 21, 2012 

(This page intentionally blank) 

PERMIT ATTACHMENT F 
Page F-12 of 13 



~l 
~;j) 

!J~ 
~~~ r~~ 
~.tl' 

~~J 

-u 
ru 

<0 
CD 
11 

I _... 
w 
~ 

w 

-u 
m 
:;o 
:5:: 
=i 

~ 
0 
I 
:5:: 
m 
z __, 
11 

0 
ca 
Ill :s 
~-
...... 
cr 
:s 
e!. 
r-
0 
(") 

~ 
(5" 
:s 
9, 
-I 
iil 
:r 
:s 
cc 

~ 
!!l."'TI 
CD ce" 
:J:C 
Ill ... 
:S CD 
Q."'TI 

~~ 
!P 
Ill 
:s 
Q. 

m 
3 

·CD ..... cc 
CD :s 
~ 
;u 
CD 
In 

"C 
0 
:s 
In 
CD 
"'TI 
c 
:s 
~ 
"o· :s 
In 

# 

15-17. 

1 TRIJ WASJE. HANDLERS 
2 N(JN-ToiU wi.STE HANDLERS 
l WASTE OPERATIONS AOMINISTilATIYE" ASSISTANT 
~ I'(WIS OATA ADMINISTRATOR 
5 MMII\GER. WASTE: OPERATIONS" 
6 RAOIOLOG•CAL CONTROL T(CMNICIAN 
7 MANM£R. RAOIOLQGICI.t_ CONTROL" 
B lECHNICAL TRNNER 
~ MIINAGER. TECHNICAL TRAINING" 
10 EI.I(RGENCY SERVICES TECHNICIAN 

• SUPE:RIIISORT POSITION 
"REPORTS tp VARIOUS GROUPS 

# H 

6-7 

H 

QUALITY 
ASSURANCE/ 
INSPECTION 

SERVICES 
t\..:1 

ORGA.NttATIONS flEOlJIRING !iJGNIF'ICAt~T 
HAZARDOuS WAST E. HANDliNG TRAINING 

ORCA.WZAIIONS R~OUIRING SI(;HI!:'ICANl 
EMERGENCY RE:sroNSE. t~WNC 

LIST OF HAZARDOUS WASTE MANAGEMENT JOB TITLES 

II DUALITY ASSURANCE TECHNICIAN 
12 TEN~ WOE!<, OUAUIY ASSURANCE/INSPECTION SERVICES" 
ll SAMPUI<G lEAl.\ MtM~ER • 
14 MANAGER, ENYIROilMENTAL COMPLIANCE & SVPPORT 
15 OPERMIONS ENGINEER 
16 F-"!C!UlY SHirT I.,IANI\GER • 
17 CENffiAL MONITORING ROOM OP(RAIOR 
18 WASTE H01Sl OPERATOR 
19 WASTE tjOIST SHAFT TENP~R 
~0 WASTE HOISTING IMNAGER" 
21 Hf\Z .... IlOOUS WASTE WdfU<ER" 

~' 

I~ 
Dl Dl 

fll1% 
oa.iil 
CD 0 0 
0 c
men~ 
3 -· o-~g 
~*"'0 
NCit::=: 
~'"08. 
NCDJ;1 

~3~ 
N;:::t:~ 



ATTACHMENT F1 

RCRA HAZARDOUS WASTE MANAGEMENT JOB TITLES AND 
DESCRIPTIONS 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
November 30, 2010 

(This page intentionally blank) 

0~699 



ATTACHMENT F1 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 30, 2010 

RCRA HAZARDOUS WASTE MANAGEMENT JOB TITLES AND 
DESCRIPTIONS 

TABLE OF CONTENTS 

Job Titles ....................................................................................................................................... 1 

Job Descriptions ........................................................................................................................... 3 

TABLE OF CONTENTS ................................................................................................................. i 
Hazardous Waste Worker ................................................................................................. 3 
TRU Mixed Waste Handlers .............................................................................................. 4 
Underground Hazardous Waste Worker ........................................................................... 5 
Site-Generated Waste Handlers ....................................................................................... 6 
Transportation Engineer .................................................................................................... 7 
WWIS Data Administrator ................................................................................................. 8 
Manager, Waste Handling ................................................................................................. 9 
Manager, Transportation Operations .............................................................................. 10 
Radiological Control Technician ...................................................................................... 11 
Manager, Radiation Control ............................................................................................ 13 
Technical Trainer ............................................................................................................ 14 
Manager, Technical Training ........................................................................................... 15 
Emergency Services Technician ..................................................................................... 16 
Quality Assurance Technician ......................................................................................... 17 
Team Leader, Inspection Services .................................................................................. 18 
Facility Inspection, Repair, and Service Team (FIRST) Leader ...................................... 19 
Facility Inspection, Repair, and Service Team (FIRST) .................................................. 20 
Sampling Team Member ................................................................................................. 21 
Sampling Team Assistant ............................................................................................... 22 
Manager, Environmental Compliance ............................................................................. 23 
Facility Shift Engineer ..................................................................................................... 24 
Facility Shift Manager ...................................................................................................... 25 
Central Monitoring Room Operator ................................................................................. 26 
Waste Hoist Operator ...................................................................................................... 27 
Waste Hoist Shaft Tender ............................................................................................... 28 
Waste Hoisting Manager ................................................................................................. 29 
Chief Office Warden ........................................................................................................ 30 
Assistant Chief Office Warden ........................................................................................ 31 
Mine Rescue Team Member ............................................................. , ............................. 32 
First Line Initial Response Team member ...................................................................... 33 
Emergency Response Team ........................................................................................... 34 
Fire Brigade ..................................................................................................................... 35 
Fire Protection Technician .............................................................................................. 36 
Radiographer Level 1 (Radiography Independent Technical Reviewer) ......................... 37 
Radiographer Level 2 (Radiography Independent Technical Reviewer) ......................... 38 
Visual Examination Operator/Expert Level 1 (VE Independent Technical 
Reviewer) ........................................................................................................................ 39 

PERMIT ATTACHMENT F1 
Page F1-i 



t" 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 
November 30, 2010 

Visual Examination Operator/Expert Level 2 (VE Independent Technical 
Reviewer) ........................................................................................................................ 40 
DOE Management Representative ................................................................................. 41 

PERMIT ATTACHMENT F1 
Page F1-ii 

1fl)3 !!;"01 



2 

3 

ATTACHMENT F1 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 30, 2010 

RCRA HAZARDOUS WASTE MANAGEMENT JOB TITLES AND 
DESCRIPTIONS 

< ,,, ;: ,~t ;'.~·~;~.:;;:,~NRC~:Haz~r~§p~ Ma.~agement.lg'b•pfle~ , .. ' '•, :.~~1J:~f . ;,. ··· .. , f://'- ;>>><';·'''::: -~·- 0< ; !'!iT'> .•····~'" 

Hazardous Waste Worker 
TRU Mixed Waste Handlers 
Underground Hazardous Waste Worker 
Site-Generated Waste Handlers 
Transportation Engineer 
WWIS Data Administrator 
Manager, Waste Handling 
Manager, Shipping Coordination 

Radiological Control Technician 
Manager, Radiation Control 

Technical Trainer 
Manager, Technical Training 

Emergency Services Technician 

Quality Assurance Technician 
Team Leader, Inspection Services 
Facility Inspection, Repair, and Service Team (FIRST) Leader 
Facility Inspection, Repair, and Service Team (FIRST) 

Sampling Team Member 
Sampling Team Assistant 
Manager, Environmental Compliance f 

Facility Shift Engineer 
Facility Shift Manager 
Central Monitoring Room Operator 

Waste Hoist Operator 
Waste Hoist Shaft Tender 
Waste Hoisting Manager 

Chief Office Warden 
Assistant Chief Office Warden 

Mine Rescue Team Member 
First Line Initial Response Team member 
Emergency Response Team 
Fire Brigade 
Fire Protection Technician 

Radiographer (Radiography Independent Technical Reviewer) 
Visual Examination Operator/Expert (VE Independent Technical Reviewer) 
DOE Management Representative 
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RCRA HAZARDOUS WASTE MANAGEMENT JOB DESCRIPTIONS 

Position Title: Hazardous Waste Worker 

Duties: 

Performs hazardous waste operations in accordance with WIPP procedures 

Requisite Skills, Experience and Education: 

Academic or vocational high school diploma or equivalent. 

Training (Type/Amount): 

• General Employee Training (GET-19X/GET-20X/GET-21X) (Annual) 
• Hazardous Waste Worker (HWW-1 01/1 02) (Annual) 
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RCRA HAZARDOUS WASTE MANAGEMENT JOB DESCRIPTIONS 

Position Title: TRU Mixed Waste Handlers 

Duties: 

- Operates waste handling equipment and support systems to unload, handle and 
emplace TRU mixed waste and backfill into the repository 
Performs functional and operational checks of waste handling equipment and support 
systems as well as conduct waste container storage area inspections 
Performs spot decontamination of shipping casks, waste containers, and waste 
handling equipment. 

- Perform waste container overpacking operations 

Requisite Skills, Experience and Education: 

Academic or vocational high school graduate with courses in algebra and physics or 
chemistry, or equivalent, plus two years of college-level technical study with courses in 
nuclear waste management and health physics, or equivalent. 

Training (Type/Amount): 

NOTE: 

• General Employee Training (GET-19X/GET-20X/GET-21X) 
• General Employee Training Refresher (GET-19XA/GET-20XA/GET-21XA) 
• Waste Handling Operations Qualification Card Signature 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

CH TRU Mixed Waste Han91er- (WH-01A Backfill Technician, Floor, Yard, and 
Emplacement Technician, and WH-01 B Waste Handling Technician or WH-02 
Waste Handling Engineers) and Waste Handling Operations Guidebook (WH
GUIDE-1) 
RH TRU Mixed Waste Handler- (RH-01A, RH-01 B, RH-01 C) RH Waste Handling 
Technician Qualification Card or (RH-02) RH Waste Handling Engineer 
Qualification Card and Waste Handling Operations Guidebooks 

Radworker II (RAD-201) 
Hazardous Waste Worker (HWW-101/102) 
Respiratory Protection (SAF-630/631) 
Hazardous Waste Responder (HWR-101, 101A) 
Hazardous Waste Transportation (HMT -1 02) 
Forklift Safety (EQP 402) (Once) 
Conduct of Shift Operations (OPS 115} (Once) 
Technical Safety Requirements (OPS 122) (Once) 
Incident Rigger (OPS 402) (Biennial) 
40-Hour Inexperienced Miner (SAF 501/502) (Annual) 
Subject Matter Expert/On the Job Trainer (TRG 293/298) (Biennial) 
Waste Handling Systems (STC-003/STC-015) (Once) 

Waste Handling Technicians will not participate in TRU waste handling activities and 
integrated system functions unsupervised until full qualification is acquired. 
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RCRA HAZARDOUS WASTE MANAGEMENT JOB DESCRIPTIONS 

Position Title: Underground Hazardous Waste Worker 

Duties: 

- Move waste from generation point to waste shaft conveyance 
- Containerize waste generated at the wash bay and exhaust shaft catchment basin 

Requisite Skills, Experience and Education: 

High school diploma or equivalent. 

Training (Type/Amount): 

• General Employee Training (GET-19X/GET-20X/GET-21X) (Annual) 
• Hazardous Waste Worker (HWW-1 01/1 02) (Annual) 
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RCRA HAZARDOUS WASTE MANAGEMENT JOB DESCRIPTIONS 

Position Title: Site-Generated Waste Handlers 

Duties: 

Inspects and inventories site-generated hazardous waste staging areas 
- Assists the transfer of site-generated hazardous waste to on-site staging areas 
- Directs storage of site-generated hazardous waste in the hazardous waste staging 

areas 
- Conducts inspections of Satellite Accumulation Areas 

Requisite Skills, Experience and Education: 

High school diploma. 

Training (Type/Amount): 

• General Employee Training (GET-19X/GET-20X/GET-21X) 
• General Employee Training Refresher (GET-19XA/GET-20XA/GET-21X) 
• Hazardous Waste Worker (HWW-101/102) 
• Transportation of Hazardous Material (HMT -1 02) 
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RCRA HAZARDOUS WASTE MANAGEMENT JOB DESCRIPTIONS 

Position Title: Transportation Engineer 

Duties: 

- Supervise/oversee the preparation of hazardous waste shipments 
- Review hazardous waste manifests and accompanying land disposal r~striction 

notification forms for compliance 
- Resolve manifest discrepancies 
- Prepare hazardous waste manifests and supporting documentation for outgoing 

shipments of TRU mixed waste 
- Provide generator sites with a signed copy of the hazardous waste manifest 

Requisite Skills, Experience and Education: 

Bachelor's degree in engineering, or equivalent. 

Training (Type/Amount): 

• General Employee Training (GET-19X/GET-20X/GET-21X) 
• General Employee Training Refresher (GET-19XA/GET-20XA/GET-21XA) 
• Transportation of Hazardous Material (HMT-1 02) 
• Hazardous Waste Worker (HWW-1 01/1 02) 
• Radioactive Transportation Qualification Card (TE-01) 
• Federal Motor Carrier Safety Regulations Qualification Card (TE-02) 
• Hazardous Materials Qualification Card (TE-03) 
• Hazardous Waste Shipments by Public Highway Qualification Card (TE-05) 
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RCRA HAZARDOUS WASTE MANAGEMENT JOB DESCRIPTIONS, 

Position Title: VVWIS Data Administrator 

Duties: 

- Supervise the day to day operation of the VVWIS 
- Review and approve waste characterization, certification, and shipping data 

Manage the VVWIS, including data change control, archival of the database, and 
reporting functions 

- Review Waste Stream Profile Forms (WSPF) and compare with VVWIS data on 
specific containers. Make approval/rejection recommendations to the WSPF review 
team 

Requisite Skills, Experience and Education: 

Bachelor of Science degree with technical courses in nuclear waste management, 
chemistry and health physics, or equivalent. 

Training (Type/Amount): 

• General Employee Training (GET-19X/GET-20X/GET-21X) 
• Subject Matter Expert/On-The-Job Training (TRG-293/298) 
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RCRA HAZARDOUS WASTE MANAGEMENT JOB DESCRIPTIONS 

Position Title: Manager, Waste Handling 

Duties: 

- Oversee all TRU waste and non-TRU waste handling activities conducted by Waste 
Operations personnel 

Requisite Skills, Experience and Education: 

B.S. degree, or equivatent, in nuclear-related field. 

Training (Type/Amount): 

• General Employee Training (GET-19X/GET-20X/GET-21X) 
• General Employee Training Refresher (GET-19XNGET-20XA/GET-21XA) 
• Hazardous Waste Worker (HWW-101/102) 
• Hazardous Waste Worker Supervisor (HWS-1 01/1 01A) 
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RCRA HAZARDOUS WASTE MANAGEMENT JOB DESCRIPTIONS 

Position Title: Manager, Transportation Operations 

Duties: 

- Oversee all TRU waste and non-TRU handling activities conducted by 
Transportation Operations 

Requisite Skills, Experience and Education: 

B.S. degree, or equivalent, in nuclear-related field. 

Training {Type/Amount): 

• General Employee Training (GET-19X/GET-20X/GET-21X) 
• General Employee Training Refresher (GET-19XA/GET-20XA/GET-21XA) 
• Hazardous Waste Worker Supervisor (HWS-1 01/1 01 A) 
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RCRA HAZARDOUS WASTE MANAGEMENT JOB DESCRIPTIONS 

Position Title: Radiological Control Technician 

Duties: 

Conducts routine surveys of all incorl!ing shipping containers for radiation, 
contamination, and damage 
Conducts routine radiological surveys (monitoring for surface and airborne 
contamination and radiation exposure) of various areas at the WIPP site 
Serves as emergency response personnel for any event involving radiation and 
radioactive materials 
Oversees any radiological work at the facility. This duty involves writing radiological 
work permits (RWPs), issuing radiological protective clothing and supplemental 
dosimetry, conducting radiological monitoring of the job (including personnel, 
equipment, and areas involved), as well as providing any other radiological safety 
oversight function 
Monitors TRU waste handling and related operations, as well as any other 
radiological work, to determine compliance with radiological control documents and 
procedures 
Performs operational and functional checks of radiological detection and monitoring 
equipment 
In the unlikely event of personnel radiological contamination, the RadCon Tech is 
qualified to perform personnel decontamination and provide radiological oversight to 
medical personnel if an injury is contaminated 
Posts radiological areas with applicable signs and barriers 
Controls radioactive sources (including leak testing) used in the 
performance/functional checks and calibrations of radiological instrumentation 
Operates some non-radiological measurement equipment associated with 
radiological monitoring (gravimetric scale, chart recorders, data loggers, etc.) 

Requisite Skills, Experience and Education: 

Academic or vocational high school graduate, or equivalent, with courses in chemistry, 
physics, geometry, or trigonometry, or equivalent; associate degree in radiation safety or 
health physics preferred. 
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RCRA HAZARDOUS WASTE MANAGEMENT JOB DESCRIPTIONS 
(CONTINUED) 

Training (Type/Amount): 

• General Employee Training (GET-19X/GET-20X/GET-21X) 
• General Employee Training Refresher (GET-19XA/GET-20XA/GET-21XA) 
• Health Physics Technician Qualification (RCT-01/02) 
• Radiological Worker II (RAD-201) 
• Respiratory Protection (SAF-630/631) 
• Hazardous Waste Worker (HWW-101/102) 
• Hazardous Waste Responder (HWR-101/101A) 
• Conduct of Shift Operations (OPS-115) 
• First Aid/CPR (MED-101 or 101A) 
• Electrical Safety (ELC 1 03) (Annual) 
• Hazardous Material Transportation (HMT 102/1 03) (Biennial) 
• 40-Hour Inexperienced Miner (SAF 501/502) (Annual 
• compressed Gas Cylinder Safety (SAF 619) (Once) 
• Fundamental Academic Lessons 
• Site-Specific Academic Lessons 
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RCRA HAZARDOUS WASTE MANAGEMENT JOB DESCRIPTIONS 

Position Title: Manager, Radiation Control 

Duties: 

- Supervises/oversees hazardous waste management duties performed by personnel 
in the Radiation Control section 

Requisite Skills, Experience and Education: 

B.S. degree in engineering, or equivalent. 

Training (Type/Amount): 

• General Employee Training (GET-19X/GET-20X/GET-21X) 
• General Employee Training Refresher (GET-19XA/GET-20XA/GET-21XA) 
• Hazardous Waste Worker (HWN-1 01/1 02) 
• Hazardous Waste Worker Supervisor (HWS-101/101A) 
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RCRA HAZARDOUS WASTE MANAGEMENT JOB DESCRIPTIONS 

Position Title: Technical Trainer 

Duties: 

- Conduct Hazardous Waste Management training 

Requisite Skills, Experience and Education: 

High school graduate with knowledge in areas of skills taught. 

Training (Type/Amount): 

• General Employee Training (GET-19X/GET-20X/GET-21X) 
• General Employee Training Refresher (GET-19XA/GET-20XA/GET-21XA) 
• Hazardous Waste Worker (HWW-1 01/1 02) 
• Levell! Trainer (TRG-300) 
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RCRA HAZARDOUS WASTE MANAGEMENT JOB DESCRIPTIONS 

Position Title: Manager, Technical Training 

Duties: 

- Directs hazardous waste management training 

Requisite Skills, Experience and Education: 

B.S. degree and 5 years nuclear experience, or seven years nuclear training experience, 
or equivalent. 

Training (Type/Amount): 

• General Employee Training (GET-19X/GET-20X/GET-21X) 
• General Employee Training Refresher (GET-19XNGET-20XNGET-21XA) 
• Hazardous Waste Worker (HWW-1 01/1 02) 
• Levell I Trainer (TRG-300) 
• Subject Matter Expert/On-the-Job Traini11g (TRG-293/298) 
• Hazardous Waste Supervisor ((HWS-101) 
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RCRA HAZARDOUS WASTE MANAGEMENT JOB DESCRIPTIONS 

Position Title: Emergency Services Technician 

Duties: 

- Responds to hazardous waste spills in emergency situations 
- Provides emergency fire-response services 
- Conducts routine inspections and maintains all response equipment on site 
- Directs emergency teams to control hazardous situations 

Requisite Skills, Experience and Education: 

Vocational or commercial high school graduate, or equivalent, plus additional training in 
emergency fire and medical response, or equivalent. 

Training (Type/Amount): 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

NOTE: 

General Employee Training (GET-19X/GET-20X/GET-21X) 
General Employee Training Refresher (GET-19XA/GET-20XA/GET-21XA) 
EST Qualification Card (EST-01) 
Subject Matter Expert/On-The-Job Training (TRG-293/298) 
Hazardous Waste Worker (HVVW-1 01 /1 02) 
Respiratory Protection (SAF-630/ 631) 
Firefighter I (SAF-621) 

· Hazardous Waste Responder (HWR-1 01/1 01 A) 
Incident Command Structure (ERT 113) (Once) 
Radiological Worker II (RAD 201) (Annual) 
40-Hour Inexperienced Miner (SAF 501/502) (Annual) 
Heated Environment/Confined Space (SAF 515/515A) (Annual) 
Compressed Gas Cylinder Safety (SAF 619) (Once) 

The trainee may perform duties prior to qualification only for those evolutions and/or 
operations for which training has been completed. 
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RCRA HAZARDOUS WASTE MANAGEMENT JOB DESCRIPTIONS 

Position Title: Quality Assurance Technician 

Duties: 

- Observes waste handling operations and verifies adherence with hazardous waste 
handling procedures 

Requisite Skills, Experience and Education: 

Vocational, technical or high school graduate, or equivalent, plus two years of technical 
training with oourses in inspection techniques, or equivalent. 

Training (Type/Amount): 

• General Employee Training (GET-19X/GET-20X/GET-21X) 
• General Employee Training Refresher (GET-19XA/GET-20XA/GET-21XA) 
• Hazardous Waste Worker (HWW-1 01/1 02) 
• Quality Assurance Inspector Qualification Card 
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RCRA HAZARDOUS WASTE MANAGEMENT JOB DESCRIPTIONS 

Position Title: Team Leader, Inspection Services 

Duties: 

Ensures that items or services that do not conform with specified quality 
requirements are controlled to prevent use until disposition and corrective action, 
where applicable, are implemented 

- Provides technical supervision for Quality Assessment Technicians inspecting and 
verifying waste handling operations 

Requisite Skills, Experience and Education: 

Associate of science degree in a technical field, or equivalent. 

Training (Type/Amount): 

• General Employee Training (GET-19X/GET-20X/GET-21X) 
• General Employee Training Refresher (GET-19XA/GET-20XA/GET-21XA) 
• Hazardous Waste Worker (HWW-101/102) 
• . Hazardous Waste Worker Supervisor (HWS-1 01/1 01 A) 
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RCRA HAZARDOUS WASTE MANAGEMENT JOB DESCRIPTIONS 

Position Title: Facility Inspection, Repair, and Service Team (FIRST) Leader 

Duties: 

- Oversee the packaging and shipment of hazardous and non-hazardous waste 

Requisite Skills, Experience and Education: 

High school graduate, or equivalent, supervisory experience and one year maintenance
related experience. 

Training (Type/Amount): 

• General Employee Training (GET-19X/GET-20X/GET-21X) 
• Hazardous Waste Worker (HWW-101/102) 
• Hazardous Waste Worker Supervisor (HWS-1 01/1 01A) 
• Hazardous Materials and Waste Transportation (HMT-1 02, 1 03) 
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RCRA HAZARDOUS WASTE MANAGEMENT JOB DESCRIPTIONS 

Position Title: Facility Inspection, Repair, and Service Team (FIRST) 

Duties: 

- Support hazardous and non-hazardous waste packaging and shipments 

Requisite Skills, Experience and Education: 

High school graduate, or equivalent, and one year maintenance-related experience. · 
Maintain CDL Driver's License 

Training (Type/Amount): 

• General Employee Training (GET-19X/GET-20X/GET-21X) 
• General Employee Training Refresher (GET-19XA/GET-20XA/GET-21XA) 
• Hazardous Waste Worker (HWW-101/1 02) (Annual) 
• Hazardous Materials and Waste Transportation (HMT -102, 1 03) (Biennial) 
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RCRA HAZARDOUS WASTE MANAGEMENT JOB DESCRIPTIONS 

Position Title: Sampling Team Member 

Duties: 

- Collects samples of waste for characterization and environmental media for 
determination of possible releases 

Requisite Skills, Experience and Education: 

Academic or vocational high school graduate, or equivalent, with courses in algebra and 
chemistry or biology, plus Associate degree in engineering or science with courses in 
computer science, or equivalent. 

Training (Type/Amount): 

• General_ Employee Training (GET-19X/GET-20X/GET-21X) 
• General Employee Training Refresher (GET-19XNGET-20XA/GET-21XA) 
• Hazardous Waste Worker (HWW-1 01/1 02) 
• Hazardous Waste Responder (HWR-1 01/1 01 A) 
• Sampling Team Qualification (ST-001) 
• Respiratory Protection (SAF 630/631) (Annual) 
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RCRA HAZARDOUS WASTE MANAGEMENT JOB DESCRIPTIONS 

Position Title: Sampling Team Assistant 

Duties: 

- Assists sampling team members in the collection of waste samples for 
characterization and environmental media for determination of possible releases. 
Sampling Team Assistant will not respond to hazardous material spills. 

Requisite Skills, Experience and Education: 

Academic or vocational high school graduate, or equivalent, with courses in algebra and 
chemistry or biology, plus Associate degree in engineering or science with courses in 
computer science, or equivalent. 

Training (Type/Amount): 

.,. 

• General Employee Training (GET-19X/GET-20X/GET-21X) 
• General Employee Training Refresher {GET-19XA/GET-20XA/GET-21XA) 
• Hazardous Waste Worker (HWW-101/102) 
• Sampling Team Assistant Qualification (STA-001) 
• Respiratory Protection (SAF 630/631) (Annual) 
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RCRA HAZARDOUS WASTE MANAGEMENT JOB DESCRIPTIONS 

Position Title: Manager, Environmental Compliance 

Duties: 

- Supervises/oversees hazardous duties performed by Sampling Team members 

Requisite Skills, Experience and Education: 

B.S. degree in an environmental science, or equivalent. 

Training (Type/Amount): 

• General Employee Training (GET-19X/GET-20X/GET-21X) 
• General Employee Training Refresher (GET-19XNGET-20XNGET-21XA) 
• Hazardous Waste Worker (HWW-1 01/1 02) 
• Hazardous Waste Supervisor (HWS-1 01/1 01A) 
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RCRA HAZARDOUS WASTE MANAGEMENT JOB DESCRIPTIONS 

Position Title: Facility Shift Engineer 

Duties: 

- Notifies emergency response personnel and on-call facility manager during emergency 
occurrences 

- Serves as backup RCRA Emergency Coordinator 

Requisite Skills, Experience and Education: 

Associate degree in engineering or scientific discipline, or equivalent, and five years 
related practical experience, or equivalent. 

Training (Type/Amount): 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

NOTE: 

General Employee Training (GET-19X/GET-20X/GET-21X) 
General Employee Training Refresher (GET-19XA/GET-20XA/GET-21XA) 
Facility Operations Shift Supervisor Qualification Card (FO-FOSE-3 or FO-FOSE-3R) 
Roving Watch Qualification (FO-RW-1) 
Central Monitoring Room Operator Qualification (FO-CMR0-2) 
Conduct of Shift Operations (OPS-115) 
Hazardous Materials Emergency Response (~MT -104) 
Root Cause Analysis (TRG-296) 
WIPP Occurrence Reporting for Facility Managers (OPS-110) 
WIPP Contingency Plan Procedure (SAF-645) 
Hazardous Waste Worker (HWW-101) 

Full Qualification must be completed prior to the candidate operating any equipment or 
performing any operating evolutions without the direct supervision of a qualified 
operator. 
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RCRA HAZARDOUS WASTE MANAGEMENT JOB DESCRIPTIONS 

Position Title: Facility Shift Manager 

Duties: 

- Serves as RCRA Emergency Coordinator 
- Notifies emergency response personnel and on-call facility manager during 

emergency occurrences 

Requisite Skills, Experience and Education: 

Academic or vocational high school (mechanical/electrical) graduate and eight years of 
nuclear plant operating experience, or equivalent. 

Training (Type/Amount): 

• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 

NOTE: 

General Employee Training (GET-19X/GET-20X/GET-21X) 
General Employee Training Refresher (GET-19XA/GET-20XA/GET-21XA) 
Facility Operations Shift Engineer Qualification Card 
(FO-FOSE-3 or FO-FOSE-3R) 
Roving Watch Qualification (FO-RW-1) 
Central Monitoring Room Operator Qualification (FO-CMR0-2) 
Conduct of Shift Operations (OPS-115) 
Hazardous Materials Emergency Response (HMT-104) 
Root Cause Analysis (TRG-296) 
WIPP Occurrence Reporting for Facility Managers (OPS-11 0) 
WIPP Contingency Plan Procedure (SAF-645) 
Hazardous Waste Worker (HWW-1 01) 

Full Qualification must be completed prior to the candidate operating any equipment or 
performing any operating evolutions without the direct supervision of a qualified 
operator. 
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RCRA HAZARDOUS WASTE MANAGEMENT JOB DESCRIPTIONS 

Position Title: Central Monitoring Room Operator 

Duties: 

- Notifies emergency response personnel 
- Documents emergency actions 

Requisite Skills, Experience and Education: 

Vocational or academic high school graduate, or equivalent. 

Training (Type/Amount): 

• General Employee Training (GET-19X/GET-20X/GET-21X) 
• General Employee Training Refresher (GET-19XA/GET-20XA/GET-21XA) 
• Roving Watch Qualification (FO-RW-1) 
• Central Monitoring Room Operator (FO-CMR0-2 or FO-CMR0-2R) 
• Hazardous Materials Emergency Response (HMT-104) 
• Conduct of Shift Operations (OPS-115) 

NOTE: Full Qualification must be completed prior to the candidate operating any equipment or 
performing any operating evolutions without the direct supervision of a qualified 
operator. 
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RCRA HAZARDOUS WASTE MANAGEMENT JOB DESCRIPTIONS 

Position Title: Waste Hoist Operator 

Duties: 

- Operates waste shaft hoist in accordance with established procedures 
- Maintains daily hoist operations log 
- Performs routine inspections of the Waste Shaft hoisting equipment 

Requisite Skills, Experience and Education: 

Vocational or academic high school graduate, or equivalent. 

Training (Type/Amount): 

• General Employee Training (GET-19X/GET-20X/GET-21X) 
• General Employee Training Refresher (GET-19XNGET-20XNGET-21XA) 
• Hazardous Waste Worker (HWW-1 01/1 02) 
• Waste Hoist Qualification (M-30) 
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RCRA HAZARDOUS WASTE MANAGEMENT JOB DESCRIPTIONS 

Position Title: Waste Hoist Shaft Tender 

Duties: 

- Oversees and directs loading and unloading of the Waste Shaft Conveyance above 
and below ground 

Requisite Skills, Experience and Education: 

Vocational or academic high school graduate, or equivalent. 

Training (Type/Amount): 

• General Employee Training (GET-19X/GET-20X/GET-21X) 
• General Employee Training Refresher (GET-19XNGET-20XNGET-21XA) 
• Hazardous Waste Worker (HWW-101/102) 
• Waste Hoist Shaft Tender (M-31) 
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RCRA HAZARDOUS WASTE MANAGEMENT JOB DESCRIPTIONS 

Position Title: Waste Hoisting Manager 

Duties: 

- Coordinate and direct the daily operations and maintenance of the operating hoist 
and shaft 

- Supervise/oversee hazardous waste management duties performed by hoisting 
personnel 

Requisite Skills, Experience and Education: 

B.S. degree, or equivalent. 

Training (Type/Amount): 

• General Employee Training (GET-19X/GET-20X/GET-21X) 
• General Employee Training Refresher (GET-19XA/GET-20XA/GET-21XA) 
• Hazardous Waste Worker (HWW-1 01 /1 02) 
• Hazardous Waste Worker Supervisor (HWS-101/101A) 
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RCRA HAZARDOUS WASTE MANAGEMENT JOB DESCRIPTIONS 

Position Title: Chief Office Warden 

Duties: 

- Cooperate, participate, and comply with the provisions of WIPP Emergency Plan 
- Primary function is to coordinate personnel accountability in the event of an 

evacuation 
- Responsible for surface accountability at staging areas in the event of an evacuation 

Requisite Skills, Experience and Education: 

High School Diploma or equivalent, approval from employee's manager, compliance with 
the requirements of the WIPP Emergency Plan, and current knowledge of emergency 
evacuations, staging and assembly areas, and the site notification system. 

Training (Type/Amount).: 

• General Employee Training (GET-19X/GET-20X/GET-21X) 
• General Employee Training Refresher (GET-19XA/GET-20XA/GET-21XA) 
• Office Warden Training (SAF-632) 
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RCRA HAZARDOUS WASTE MANAGEMENT JOB DESCRIPTIONS 

Position Title: Assistant Chief Office Warden 

Duties: 

- Cooperate, participate, and comply with the provisions of WIPP Emergency Plan 
- Primary function is to coordinate personnel accountability in the event of an 

evacuation 
- Responsible for surface accountability at staging areas in the event of an evacuation 

Requisite Skills, Experience and Education: 

High School Diploma or equivalent, approval from employee's manager, compliance with 
the requirements of the WIPP Emergency Plan, and current knowledge of emergency 
evacuations, staging and assembly areas, and the site notification system. 

Training {Type/Amount): 

• General Employee Training (GET-19X/GET-20X/GET-21X) 
• General Employee Training Refresher (GET-19XAIGET-20XA/GET-21XA) 
• Office Warden Training (SAF-632) 
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RCRA HAZARDOUS WASTE MANAGEMENT JOB DESCRIPTIONS 

Position Title: Mine Rescue Team Member 

Duties: 

- Cooperate, participate, and comply with provisions of the WIPP Emergency 
Management Program (WP 12-9) 

- Trained in accordance with 30 CFR to respond to mine emergencies beyond that of 
the FLIRT 

- Responsible for underground reentry and rescue after an underground evacuation 

Requisite Skills, Experience and Education: 

High School Diploma or equivalent, written approval from employee's manager 
(Authorization Card MRT-01), compliance with health and physical requirements, 
1) Initial examination and clearance by the Occupational Medical Director, 2) Examined 
and cleared annually by the Occupational Medical Director, 3) Additional tests: 
pulmonary function test, cardiac stress test every five years, drug screen, 4) Encouraged 
to maintain good medical and physical condition, Compliance with requirements of the 
SERP, current knowledge regarding rescue and recovery of personnel involved in mine 
emergencies according to 30 CFR. At least one year verifiable underground work. 

Training (Type/Amount): 

• General Employee Training (GET-19X/GET-20X/GET-21X) 
• General Employee Training Refresher (GET-19XA/GET-20XA/GET-21XA) 
• First Aid and CPR (MED-1 01) 
• Respiratory Protection (SAF-630/SAF-631 D) 
• Radiological Worker II (RAD-201) 
• Mine Rescue Team Initial training (EOC-101) 
• Inexperienced Miner Training (SAF-501/502) 
• Compressed Gas Cylinder Safety (SAF 619) (Once) 
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RCRA HAZARDOUS WASTE MANAGEMENT JOB DESCRIPTIONS 

Position Title: First Line Initial Response Team member 

Duties: 

- Cooperate, participate, and comply with provisions of the Supplemental Emergency 
Response Program Plan (SERP) 

- Primary function is to provide medical and hazardous material response to the WIPP 
underground 

Requisite Skills, Experience, and Education: 

High School Diploma or equivalent, written approval from employee's manager 
(Authorization Card FLIRT-01), compliance with health and physical requirements, 
1) Initial examination and clearance by the Occupational Medical Director, 2) Examined 
and cleared annually by the Occupational Medical Director, 3) Additional tests: 
pulmonary function test, cardiac stress test every five years, drug screen, 4) Encouraged 
to maintain good medical and physical condition, compliance with requirements of the 
SERP, current knowledge regarding medical response and hazardous materials 
response. 

Training (Type/Amount): 

The following training must be completed and current prior to participation during an emergency 
response: 

• General Employee Training (GET-19X/GET-20X/GET-21X) 
• General Employee Training Refresher (GET-19XA/GET-20XA/GET-21XA) 
• Inexperienced miner (SAF 501/502) 
• Confined Space Training (SAF-515) 
• Hazardous Waste Worker (HWW-101) 
• Respiratory Protection (SAF-630 and SAF-631 D) 
• First Aid and CPR (M ED-1 01) 
• Radiological Worker II (RAD-201) 
• Confined Space Rescue (ERT 102/1 02A) (Annual) 
• Annual Live Fires Practical (ERT 1 07) (Annual) 
• lntroduetion to Firefighting (ERT 117) (Once) 
• Eight hOurs of training quarterly 
• Hazardous Waste Responder (HWR 101/101A)(Annual) 
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RCRA HAZARDOUS WASTE MANAGEMENT JOB DESCRIPTIONS 

Position Title: Emergency Response Team 

Duties: 

- Responding to hazardous waste incidents or releases due to fires, HAZMAT, and 
medical emergencies 

- Operating as part of the WIPP Supplemental Emergency Response Program 

Requisite Skills, Experience, and Education: 

High School Diploma or equivalent, written approval from employee's manager 
(Authorization Card ERT-01), compliance with health and physical requirements: 
1) Initial examination and clearance by the Occupational Medical Director 
2) Examined and cleared annually by the Occupational Medical Director 
3) Additional tests: pulmonary function test, cardiac stress test every five years, drug 
screening. 

Training (Type/Amount): 

• Emergency Response Team (ERT -1 02/1 02A) (Annual) 
• General Employee Training (GET-19X/GET-20X/GET-21X) 
• General Employee Training Refresher (GET-19XA/GET-20XA/GET-21XA) (Annual) 
• Hazardous Waste Worker (HWW-1 01/1 02) (Annual) 
• Hazardous Waste Responder (HWR-1 01/1 01A) (Annual) 
• Respiratory Protection (SAF-630/ SAF-631 C/ SAF-631 D) (Annual) 
• First Aid and CPR (MED-101/101A) (Annual) 
• Radiological Worker (RAD-201/202) (Annual) 
• Confined Space/Heated Environment (SAF-515/515A) 
• Emergency Response Team Member Authorization Card (ERT-01) 
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RCRA HAZARDOUS WASTE MANAGEMENT JOB DESCRIPTIONS 

Position Title: Fire Brigade 

Duties: 

- Fight fires 

Requisite Skills, Experience, and Education: 

High School Diploma or equivalent, fire fighting training, compliance with health and 
physical requirements: 
1) Initial examination and clearance by the Occupational Medical Director. 
2) Examined and cleared annually by the Occupational Medical Director. 
3) Encouraged to maintain good medical and physical condition. 

Training {Type/Amount): 

• General Employee Training (GET-19X/GET-20X/GET-21X) 
• General Employee Training Refresher (GET-19XA/GET-20XA/GET-21XA) (Annual) 
• Hazardous Waste Worker (HWW-101/102) (Annual) 
• Hazardous Waste Responder (HWR-1 01/1 01 A) (Annual) 
• Radiological Worker (RAD-201/202) (Annual) 
• Respiratory Protection (SAF-630/ SAF-631 D) (Annual) 
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RCRA HAZARDOUS WASTE MANAGEMENT JOB DESCRIPTIONS 

Position Title: Fire Protection Technician 

Duties: 

- Responds to hazardous waste spills in emergency situations 
- Provides emergency fire-response service 
- Conducts routine inspections and maintains all response equipment on site 
- Serves as incident commander 
- Directs emergency teams to control hazardous situations 

Requisite Skills, Experience, and Education: 

Vocational or commercial high school graduate, or equivalent, plus additional training in 
emergency fire and medical response, or equivalent. 

Training (Type/Amount): 

• General Employee Training (GET-19X/GET-20X/GET-21X) 
• General Employee Training Refresher (GET-19XA/GET-20XA/GET-21XA) (Annual) 
• Hazardous Waste Worker (HWW-1 01/1 02) 
• Hazardous Waste Responder (HWR-1 01/1 01A) 
• Radiological Worker (RAD-201/202) 
• Respiratory Protection (SAF-630/ SAF-631 D) 
• Fire Protection Technician Qualification Card (FTP-01) 
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RCRA HAZARDOUS WASTE MANAGEMENT JOB DESCRIPTIONS 

Position Title: Radiographer Level 1 (Radiography Independent Technical Reviewer) 

Duties: 

- Reviews radiography record performed by another radiographer 

Requisite Skills, Experience and Education: 

Academic or vocational high school diploma or equivalent. 

Training (Type/Amount): 

• General Employee Training (GET-19X/GET-20X/GET-21X) 
• General Employee Training Refresher (GET-20XA/GET-21XA) 
• Conduct of Shift Operations (OPS 115) (Once) 
• Radiography Training (Level 1) 
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RCRA HAZARDOUS WASTE MANAGEMENT JOB DESCRIPTIONS 

Position Title: Radiographer Level 2 (Radiography Independent Technical Reviewer) 

Duties: 

- Performs confirmation of waste using radiography 
- Reviews radiography record performed by another radiographer 

Requisite Skills, Experience and Education: 

Academic or vocational high school diploma or equivalent. 

Training (Type/Amount): 

• General Employee Training (GET-19X/GET-20X/GET-21X) 
• General Employee Training Refresher (GET-20XA/GET-21XA) 
• Radworker II (RAD-201) 
• Hazardous Waste Worker (HWW-1 01/1 02) 
• Respiratory Protection (SAF-630/631) 
• Conduct of Shift Operations (OPS 115) (Once) 
• Technical Safety Requirements (OPS 122) (Once) 
• Subject Matter Expert/On the Job Trainer (TRG 293/298) (Biennial) 
• Waste Handling Systems (STC-003) (Once) 
• Radiography Training (Level 2) 
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RCRA HAZARDOUS WASTE MANAGEMENT JOB DESCRIPTIONS 

Position Title: 

Duties: 

Visual Examination Operator/Expert Level 1 (VE Independent Technical 
Reviewer) 

- Review~ visual examination or visual examination record review performed by 
another Visual Examination Expert. 

Requisite Skills, Experience and Education: 

Academic or vocational high school diploma or equivalent. 

Training (Type/Amount): 

• General Employee Training (GET-19X/GET-20X/GET-21X) 
• General Employee Training Refresher (GET-20XA/GET-21XA) 
• Conduct of Shift Operations (OPS 115) (Once) 
• Visual Examination (Level 1) 
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RCRA HAZARDOUS WASTE MANAGEMENT JOB DESCRIPTIONS 

Position Title: 

Duties: 

Visual Examination Operator/Expert Level 2 (VE Independent Technical 
Reviewer) 

- Performs confirmation of waste using visual examination or review of visual 
examination records 

- Reviews visual examination or visual examination record review performed by 
another Visual Examination Expert. 

Requisite Skills, Experience and Education: 

Academic or vocational high school diploma or equivalent. 

Training (Type/Amount): 

• General Employee Training (GET-19X/GET-20X/GET-21X) 
• General Employee Training Refresher (GET-20XA/GET-21XA) 
• Radworker II (RAD-201) 
• Hazardous Waste Worker (HWW-101/102) 
• Respiratory Protection (SAF-630/631) 
• Conduct of Shift Operations (OPS 115) (Once) 
• Technical Safety Requirements (OPS 122) (Once) 
• Subject Matter Expert/On the Job Trainer (TRG 293/298) (Biennial) 
• Waste Handling Systems (STC-003) (Once) 
• Visual Examination (Level 2) 
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RCRA HAZARDOUS WASTE MANAGEMENT JOB DESCRIPTIONS 

Position Title: DOE Management Representative 

Duties: 

- Reviews confirmation data packages in accordance with SOPs 

- Approves confirmation data packages to authorize shipments 

- Takes action to suspend shipments and initiate corrective actions per Permit 
Attachment C7, Section C7-2 

Requisite Skills, Experience and Education: 

Academic or vocational high school diploma or equivalent, and shall be employed by 
DOE. 

Training (Type/Amount): 

• General Employee Training (GET-19X/GET-20X/GET-21X) 
• General Employee Training Refresher (GET-20XA/GET-21XA) 
• Required Reading 

o QAPD 
o Permit Attachments C through C7 
o Relevant DOE confirmation procedures 
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TRAINING COURSE AND QUALIFICATION CARD OUTLINES 
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COURSE: 

DURATION: 

PREREQUISITES: 

SCOPE: 

TYPE: 

OBJECTIVES: 

REFRESHER: 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 30, 2010 

GET-19X/GET-20X/GET-21X- General Employee Training 

= 16 Hours 

None 

Classroom 

Upon completion of this course, the student will be able to perform their 
job in a safe manner and will have an overview of the site organization 
and description. 

Mastery of the terminal objectives will be demonstrated by scoring 80 
percent or higher on the course examination. 

GET -19XA/GET -20XA/GET -21 XA annually 

COURSE DESCRIPTION (by module) 

1. Site Overview & WIPP Description 
=1 hour 

2. Emergency Preparedness (includes 
Occurrence Reporting) 
=1 hour 

a. Mission of DOE and CBFO 
b. Relationship of WIPP organizations 
c. Surface structures 
d. WIPP shafts 
e. Underground area 

a. Definition of occurrence 
b. DOE Order 5000.38 
c. WP 12-ES3918 
d. Occurrence reporting process 
e. Employee involvement with Emergency 

Preparedness 
f. Types of emergencies 
g. Emergency response by WIPP groups 
h. Off-site response groups 
L WIPP emergency procedures 
j. Emergency equipment 
k. Employee actions during emergencies 
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3. General Safety a. Personal Protective Equipment 
=1 hour b. Requirements for PPE 

C. Warning Tags 
d. WIPP safety hazards 
e. Medical assistance 
f. Actions to take for injuries 
g. Reporting injuries/accidents 
h. Employee concerns 

4. Computer Security a. Department to contact 
=1 hour b. WIPP policies and procedures for: 

1. Personally owned software 
2. Computer games 
3. Passwords/password protection 

C. Computer virus prevention 

5. Fire Protection a. WIPP Fire Protection Program 
=1 hour b. Fire sources at WIPP 

c. Fire Tetrahedron 
d. Classes of fires 
e. Fire extinguisher 
f. Office Warden Program 
g. Employee responsibilities during a fire 

6. RCRA & Storm Water Management a. RCRA history 
=2 hours b. RCRAgoals 

C. WIPP goals and relation to RCRA 
d. Definition of RCRA wastes 
e. Site generated waste program 
f. Training requirements for treatment 

storage and disposal facilities 
g. Contingency Plan 
h. Waste Minimization Program 
ic RCRA regulatory agencies 
j. RCRA enforcement options 
k. Application of Storm Water Management 

policy in relation to the general employee 
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8. 

9. 

10. 

11. 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 30, 2010 

Work Policies and Procedures a. DOE Orders and MOC Procedures 
::1 hour b. Teamwork 

c. Conduct of Operations Policy 
1. Elements of Conduct of Ops 

d. Quality Assurance Program 
e. Responsibility for following procedures 
f. Resuming work after stoppage 
g. Stopping work for unsafe acts 
h. Purpose and uses of "Hold Tag" 
i. Quality records and requirements 
j. Correcting errors on QA Records 
k. Configuration Management and affected 

departments 

Electrical Safety a. Variables of electrical circuits 
==1 hour b. Severity of electrical shock 

C. Areas where electrical accidents occur 
d. WIPP policy on using damaged electrical 

equipment 
e. WIPP policy for modifying electrical 

protective devices 
f. Requirements for use of Ground Fault 

Interrupters. 
g. Purpose of GFis 
h. WIPP policy for resetting breakers 
i. WIPP policy for using extension cords, 

plug-in devices, and other equipment 
exposed to energized electrical circuits 

Hazard Communications a. Description of Haz Comm Std. 
==1 hour b. Health and Safety hazards 

C. Protection from workplace hazards 
1. PPE 
2. Preparedness/Prevention 
3. Employee responsibilities 

d. Emergency procedures 
e. W!PP Hazard Communication Prog. 

1. Training 
2. Container labels 
3. Chemical transfers 
4. Materia! Safety Data Sheets 

f. Other information sources 

Personal Protective Equipment a. Requirements for head protection 
==1 hour b. Requirements for hearing conservation 

c. Requirements for face/eye protection 
d. Requirements for foot protection 
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12. Bloodborne Pathogens 
=1 hour 

13. Ergonomics 
=2 hours 

14. Security 
=1 hour 

a. 
b. 

C. 
d. 

e. 

a. 
b. 
C. 

d. 
e. 

a. 
b. 
C. 

d. 
e. 
f. 
g. 
h. 
i. 

j. 
k. 
L 

Def. of Bloodborne Pathogens 
Def. of Hepatitis B and Human 
Immunodeficiency Virus 
Bloodborne Pathogen transmission 
Prevention of bloodborne pathogen 
infection 
WIPP Exposure Control Plan 

Cumulative Trauma Disorder 
Risk factors for CTD 
Prevention of CTD 
Recognition of CTD 
Steps to take when CTD develops 

Security Mission 
Def. of Security Officer 
Security Officer Tasks 
Access and Property Control at WIPP 
Badge accountability 
Property Pass system 
Physical security 
Telephone threat list 
Employee responsibilities during 
demonstration 
Fitness for duty 
Computer security 
Parking requirements 

15. General Employee Radiological Training (GERT) 
=1 hour 

This program will be irnplemented prior to declaration of site readiness for all site 
employees. The standardized core materials for GERT include the following topics: 

Sources of Radiation 
Non-ionizing and Ionizing Radiation 
Risk in Perspective 
ALARA Concept 
Radiological Controls 
Monitoring/Dosimetry 
Emergency Procedures 
Employee Responsibilities 

1 All times are approximate and do not reflect time spent on additionat topics that arise 
2 from class participation, student breaks, class size, and/or practical exercises. {i.e., Job 
3 Performance Measures) 
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COURSE: 

DURATION: 

PREREQUISITES: 

SCOPE: 

TYPE: 

OBJECTIVES: 

REFRESHER: 

Waste Isolation Pilot Plant 
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November 30, 2010 

GET-19XA/GET-20XA/GET-21XA- General Employee Training 
Refresher 

Self-paced Course 

None 

Self-paced Module 

Objectives are stated at tbe beginning of each module, including 
security, radiological basics, general safety, hazard communications, 
bloodborne pathogens, hearing protection, and OSHA/RCRA. 

Mastery of the terminal objective will be demonstrated by scoring 80 
percent or higher on the module examination. 

Annually 

COURSE DESCRIPTION (by module) 

1. Introduction 

2. General Security 

3. Computer Security 

4. Fitness for Duty 

a. Self Paced Course 
b. Information about WIPP organizations 
c. Appendix Information 

1. Storm Water Management 
2. WIPP Land Withdrawal Act 
3. DOE Mission 

d. Exam Guidelines 

a. Prohibited Articles 
b. Primary responding agencies 
c. Wearing your badge 
d. Escort Responsibility 
e. Number of visitors an employee may 

escort 
f. When to turn off your computer 
g. Personal Property Passes 

a. Point of contact 
b. WfPP policies and procedures for: 

1. Personally owned software 
2. Computer games 
3. Passwords/password protection 

c. Computer virus prevention 

a. Reasons for the Fitness for Duty Program 
b. General Employee Responsibilities 
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5. RCRA 

6. Storm Water Management 

7. Blood borne Pathogens 

8. Hazard Communications 

9. Ergonomics 

a. 
b. 

a. 

a. 

b. 

C. 

a. 
b. 

C. 

a. 
b. 
c. 

Types of waste disposed 
Waste Identification 

Application of Storm Water Management 
policy in relation to the general employee 

Transmission Identification of Bloodborne 
Pathogens 
Prevention of Hepatitis B and Human 
Immunodeficiency Virus 
Actions to take if exposed 

Purpose of MSDS 
Responsibilities when transferring 
hazardous materials 
WIPP Hazard Communication Prog. 
1. Training 
2. Container labels 
3. Chemical transfers 
4. Material Safety Data Sheets 

Identification of CTD 
Ways to prevent CTD 
Required actions 

10. Personal Protective Equipment a. Requirements for head protection 

II. General Safety 

12. Conduct of Operations 

b. Requirements for hearing conservation 
c. Requirements for face/eye protection 
d. Requirements for foot protection 

a. Requirements for obeying signs and tags 
b. Requirements for reporting an occurrence 
C. Actions for emergency situations 
d. Resolving employee concerns 
e. Proper uses of extension cords 
f. W!PP Circuit Breaker Policy 
g. Steps to take when responding to fire 
h. Responsibilities when fighting a fire 
i. When to use the sign-out board 

a. Goa!s of In-House Management Program 
b. Required actions before posting 

information 
C. Correcting a written record 
d. Point of Contact for Records Management 
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COURSE: HWW-101 -Hazardous Waste Worker 

DURATION: =24 hours 

PREREQUISITES: None 

SCOPE: 

REFRESHER: HWW-1 02 Annually 

COURSE DESCRIPTION (by module) 

1. Course and Regulatory Overview a. OSHA regulations and their applicability to 
=1 hour RCRA facilities and operations 

b. RCRA standards for generator facilities and 
for TSDFs 

C. DOT/EPA regulations and applicability to 
hazardous waste transportation 

2. Hazard Communications a. Purpose of the Hazard Communication 
=1 hour standard (29 CFR 191 0.1200) 

b. Locations of Material Safety Data Sheets 
(MSDS) 

C. Labeling of containers 
d. Other resources for information on 

hazardous materials/waste including NFPA 
704 hazard warning symbol, DOT United 
Nations Identification System, DOT 
Emergency Response Guidebook, NIOSH 
Pocket Guide to Chemical Hazards. Student 
exercises are included in this section on the 
use of these references. 

3. Principles of Toxicology a. Dose-response relationship with regard to 
=3 hours exposmes to hazardous materials 

b. Immediate and delayed effects (acute and 
chronic effects) 

C. Different ways substances enter the human 
body 

d. Effects of substances on the human body 
including target organ effects, systemic 
effects, carcinogens, and genetic effects 
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4. Hazards 
==3 hours 

5. Personal Protective Equipment 
==3 hours 

e. Exposure limits including Threshold Limit 
Value (TLV), Permissible Exposure Limit 
(PEL), Lethal Dose 50% (LD50), Lethal 
Concentration 50%(LCso) 

f. Effects of temperature extremes on the 
human body including signs and symptom 
heat stress and cold stress 

g. Effects of ionizing radiation 

a. Safety and health hazards when conducting 
hazardous waste operations including fire, 
explosion, oxygen deficiency, ionizing 
radiation, biological, electrical, heat and 
cold stress 

b. Hazard classification including chemical, 
physical, mechanical, biological, and 
radiological 

c. Airborne hazards including gases, vapors, 
and particulates 

d. Properties of materials including corrosivity, 
pH, flammability, explosivity, (upper and 
lower explosive limits), specific gravity, 
vapor density, boiling point, solubility, and 
reactivity 

e. Protection from hazards 
f. Confined space hazards 
g. Causes and prevention of accidents 

a. Description and examples of Personal 
Protective Equipment (PPE) 

b. Factors in the selection of PPE 
c. Non-radiological and radiological hazards 
d. Selection process for PPE 
e. Ways substances enter PPE including 

permeation, degradation. penetration 
f. Equipment included in each of the four 

levels of PPE adopted by the EPA (Levels 
A, B, C, and D), capabilities and limitations 
of each !eve! 

g. PPE inspection 
h. Job scope planning 
i. Human factors that limit the use of PPE 
j. Demonstration on donning and removal of 

Level D PPE. Students perform a Level D 
dress out sequence and are evaluated by a 
Job Performance Measure. 
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6. Satellite Accumulation Areas 
=2 hours 

7. Decontamination 
=2 hours 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 30, 2010 

a. Purpose of hazardous waste satellite 
accumulation areas (proper accumulation of 
hazardous waste to protect human health 
and the environment) 

b. Key elements of satellite accumulation 
areas including maintenance of containers, 
labeling, maximum quantities allowed, and 
transfers to storage area 

c. Inspection criteria including aisle space, 
stacking of containers, closing of containers, 
labeling requirements, containment 
structures, housekeeping, warning signs, 
alarms, fire extinguisher, spill control 
materials, and ignition sources 

a. Purpose of decontamination (prevent the 
spreading of contamination, prevention of 
exposure to workers, protection of the 
environment) 

b. Causes and prevention of worker 
contamination 

c. Decontamination planning including 
methods for decontaminating 

d. Layout of decontamination stations 
e. Emergency decontamination procedures 

All times are approximate and do not reflect time spent on additional topics that arise 
2 due to class participation, student breaks, class size, and/or practical exercises. (i.e., Job 
3 Performance Measures) 
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COURSE: 

DURATION: 

PREREQUISITES: 

SCOPE: 

TYPE: 

HVWV-1 02 - Hazardous Waste Worker Refresher 

8 hours 

HVWV -1 01 

This course reviews precautions for safe handling and use of a 
hazardous material and the management of any hazardous waste 
generated during these activities. This is accomplished by reviewing the 
concepts presented in HVWV-1 01 and the application to a particular 
hazardous material by the use of a Material Safety Data Sheet (MSDS). 
Also included in this course is an overview of mixed waste. 

Classroom and Practical 

COURSE DESCRIPTION (by lesson) 

1. Material or Waste Information 
=2 hours 

a. Definition of TRU mixed waste 
b. Emergency actions in the event of a spill or 

leaking or punctured container of TRU 
mixed waste 

c. This module describes the information 
found in the supplier information section of 
a Material Safety Data Sheet (MSDS) 

d. This information is used in the event the 
user of the material needs more 
information than what is included in the 
particular MSDS 

e. Information 
1. This module describes the product's 

individual ingredients, relative 
concentration, and the exposure limit 
for each ingredient 

f. Physical/Chemical Data 
i. This module describes the chemical 

and physical properties of the material 
including; boiling point, specific gravity, 
melting point, vapor pressure, vapor 
density, evaporation rate, solubility, pH, 
and volatility 
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2. Hazard Data 
=2 hours 

Waste Isolation Pilot Plant 
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a. This module describes the fire and 
explosion hazards of the particular material 
including; flash point, lower explosive limit, 
upper explosive limit, auto-ignition 
temperature, NFPA 704M Hazard 
Classification Rating, fire extinguishing 
media, special fire fighting procedures, 
unusual fire and explosion hazards, toxic 
gases produced, and explosion data 

b. Reactive Data Module 
1. This module describes the material's 

reactivity characteristics including 
stability, incompatibility, decomposition, 
and polymerization 

c. Health Hazards Data Module 
1. This module describes the different 

ways the user may be exposed to the 
material and the adverse effects the 
material may have on the body 
including; lethal dose 50% (LD50), lethal 
concentration 50% (LC50), target organ 
effects, carcinogenicity, acute and 
chronic effects, and emergency first aid 
procedures 
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3. Safety a. This module describes the precautions for 
==2 hours the safe handling of the material including 

steps to take in the event the material is 
spilled, waste disposal method {EPA 
hazardous waste numbers), regulatory 
requirements (SARA Title Ill hazard 
categories/lists and CERCLA Hazardous 
Substance classification), labeling of 
containers, protective equipment, and site 
specific requirements 

b. Control Measures Module 
1. This module describes safety control 

measures to take when using the 
material including respiratory 
protection, ventilation requirements, 
work/hygiene practices and site specific 
requirements 

C. Personal Protective Equipment Module 
1. This module describes the purpose of 

personal protective equipment (PPE), 
the categories of protection, EPA 
Levels of Protection (A,B,C,D), PPE 
material and chemical resistance. In 
this module the donning and doffing of 
Level D PPE is demonstrated. The 
students are given an opportunity to 
practice and then are evaluated by 
completion of a Job Performance 
Measure. 

4. Demonstration a. The effects the hazardous material has on 
==1 hour various types of PPE material 

(degradation, permeation, and penetration 
effects), other common materials and 
neutralization effects are demonstrated 

All times are approximate and do not reflect additional time spent on topics that arise 
2 due to class participation, student breaks, class size, and/or practical exercises. (i.e., Job 
3 Performance Measures} 
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COURSE: 

DURATION: 

PREREQUISITES: 

SCOPE: 

TYPE: 

OBJECTIVES: 

REFRESHER: 

HWR-101 -Hazardous Waste Responder 

20 hours 

GET-19X/GET-20X/GET-21X 
Medical Physical 
SAF 630/631- Respiratory Protection 
HWW 101 -Hazardous Waste Worker 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 30, 2010 

The instructor will present updated information needed for personnel 
who respond to hazardous material and/or hazardous waste 
emergencies at the WIPP site. 

Classroom and Field Exam 

Upon completion of this course, the student will be able to respond to 
hazardous materials emergencies at the WIPP site. 

Mastery of the terminal objective will be demonstrated by scoring 80 
percent or higher on the post course examination, satisfactory 
performance on the job performance measure for donning and doffing 
Personal Protective Equipment, and participate as a team in the final 
practicaL 

HWR-101A Annually 

COURSE DESCRIPTION 

1. Regulatory Requirements 
=1 hour 

2. Evaluation of Incident 
=3 hours 
A. (Types of Information) 

a. 29CFR1910.120 

a. Physical data 
1. color 
2. odor 
3. sound 

b. Cognitive 
c. Technical 

B. Dispatch and Initial Response Phase a. Primary focus information 

C. Product Information 

b. CMR information 
c. During a response 

a. Product identification 
b. Primary and secondary hazards 
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D. Incident Elements 

E. lnddentPriorities 

3. Response Operations 
==1 hour 

, I· 

a. Spill 
b. Leak 
c. Fire 

A Size-up, Strategy, and Tactics a. Size-up 
1. Monitoring atmospheric conditions near 

the release 
a. Weather conditions 
b. Organic vapors, gases, particulates 
c. Oxygen deficiency 
d. Specific materials 
e. Combustible gases 
f. Inorganic vapors, gases, 

particulates 
g. Radiation 

2. Visual observations 
3. Unusual odors 
4. Off-site samples 
5. Entry team procedures 

a. Monitoring on-site ambient air 
b. Types of containers and 

impoundments 
c. Physical condition of material 
d. Leaks or discharges 
e. Labels and markings 

6. Additional considerations 
a. Type, condition, and behavior of 

container 
b. Resources and control measures 

7. Summary of size-up 
b. Strategy and tactics 

1. Definitions 
2. Strategy 
3. Tactics 
4. Rescue 
5. Prevent container failure 
6. Containment 
7. Confinement 
8. Remove ignition sources 
9. Extinguish fires 
10. Tactical withdrawal 
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B. Incident Command System and 
Mitigation Plan at the WIPP 
=1 hour 

4. Safety 
=5 hours 
A Responder Protection 

B. Personal Protective Equipment 

C. Donning and Doffing Level A PPE 

D. Job Performance Measures 

E. Decontamination 

F. Emergency Medical Services 

5. Table-top Drill 
=2 hours 

6. Course Review 

7. Written Examination 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 30, 2010 

a. Key elements required 
b. Key personnel and functions 

1. Incident commander 
2. Science officer 
3. Safety officer 
4. Records keeper 
5. Medical officer 
6. Resource officer 
7. Operations officer 

c. Implementing response operations 
1. Organize 
2. Evaluate the situation 
3. Develop a plan of action 

a. Pre-entry evaluation 
b. Deny entry 
c. Hydration 
d. Pre-entry briefing 
e. Post-exit evaluation 
f. Support location 
g. Environmental temperature monitoring 

a. Selection of appropriate PPE 
1. Levels 

a. Level A 
b. Level B 
c. LeveiC 
d. Level D 

2. Optional equipment 
3. Manufacturer recommendations/testing 

a. Gloves 

a. Students will Don and Doff Level A PPE 
with a partner 
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8. Practical 
==5 hours 

a. Objective 
b. Demonstration 
c. Equipment needed 
d. Have students develop Incident 

Commander and System 
e. Evaluation 

1 All times are approximate and do not reflect time spent on additional topics that arise 
2 due to class participation, student breaks, and/or practical exercises. (i.e., Job 
3 Performance Measures) 
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COURSE: HWR-101A- Hazardous Waste Responder, Refresher 

DURATION: =8 hours 

PREREQUISITES: HWR-101 

OBJECTIVES: Upon Completion of this course, the student will be able to respond to 
hazardous materials emergencies at the WIPP site. 

Mastery of the terminal objective will be demonstrated by satisfactory 
performance on the job performance measure for donning and doffing 
Personal Protective Equipment (PPE), and successfully participate as a 
team in the final practical 

REFRESHER: Annually 

COURSE DESCRIPTION 

1. Review of HWR-101 
=2 hours 

2. Changes in Regulations, procedures, 
and polices 
=2 hours 

3. Lessons Learned 
=2 hours 

4. Conclusion and Exam 
=2 hours 

2 All times are approximate and do not reflect additional time spent on topics that arise 
3 from class participation, student breaks, class size and/or practical exercises (i.e., Job 
4 Performance Measures} 
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COURSE: 

DURATION: 

SCOPE: 

TYPE: 

OBJECTIVES: 

REFRESHER: 

HWS-1 01 - Hazardous Waste Worker Supervisor 

=8 hours 

This course will provide the students with the knowledge necessary to 
identify factors affecting individual and corporate liability under 
applicable hazardous waste laws and regulations. Students will be able 
to state the stages of criminal and civil litigation, identify the types of 
behavior that leads to criminal prosecution, and identify appropriate 
actions to ensure compliance with applicable hazardous waste 
operations. 

Classroom 

Upon completion of this course, the student shall be able to perform 
supervisory functions in compliance with policies, procedures, and 
regulations, with regard to hazardous waste management. 

Mastery of the terminal objective will be demonstrated by scoring 80 
percent or higher on the course examination. 

HWS 101A annually 

COURSE DESCRIPTION (by lesson} 

1. Liability and Responsibility 
=3 hours 

a. General requirements 
b. Definitions and key liability concepts 
c. Mental element in criminal litigation 
d. Typical litigation chronology 
e. Civil and criminal penalties under OSHA 
f. Criminal penalties under environmental 

laws 
g. Federal sentencing guidelines 
h. Mitigation credit under Federal Sentencing 

Guidelines 
i. Who will be defendants 

1. Direct involvement 
2. Direct supervisory involvement 
3. Indirect involvement and Responsible 

Corporate Officer doctrine 
j. Representation 
k. Indemnification 
L Scope of employment 
m. Types of criminal cases being pursued 
n. Recommended actions 
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2. Health and Safety Program 
==3 hours 

A. Industrial Hygiene 

B. Spill Containment 
(Emergency Response) 

C. Site Control 

D. Decontamination 

E. Reporting Requirements 

3. Conclusion =i hour 

o. Illustrative cases 
1. Knowledge 
2. Sovereignty 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 
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3. Multiple prosecutions 
4. Pervasiveness of liability 
5. Potential for catastrophic corporate 

consequences 
p. Conclusions 

a. Purpose 
b. Authority 
c. Supervisor responsibilities 

1. Hazard control 
2. Hazardous waste management 
3. Hazardous materials management 

a. Training 
b. Storage and handling 
c. Labeling containers 
d. General precautions and practices 

d. Personal protective equipment 

a. Exposure limits 
b. Conversion and comparison of PPM 

a. Spill response plan 

a. Zoning 

1 All times are approximate and do not reflect additional time spent on topics that arise 
2 from class participation. student breaks, class size, and/or practical exercises (i.e. Job 
3 Performance Measures} 
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COURSE: 

DURATION: 

PREREQUISITES: 

TYPE: 

HWS-101A- Hazardous Waste Worker SupeNisor-Refresher 

=8 Hours 

HWS-101 

Classroom 

OBJECTIVES: Upon completion of this course, the student will be able to perform 
supeNisory functions in compliance with policies, procedures, and 
regulations with regard to hazardous waste management 

Mastery of the terminal objective will be demonstrated by scoring 80% or 
higher on the course examination. 

REFRESHER: Annually 

COURSE DESCRIPTION (by lesson) 

1. Review of HWS-101 
=2 hours 

2. Changes in regulations, procedures, 
policies 
=2 hours 

3. Lessons Learned 
=2 hours 

4. Conclusion and Exam 
=1 hour 

a. Liability and Responsibility 
b. Health and Safety Program 

2 All times are approximate and do not reflect additional time spent on topics that arise 
3 from class participation, student breaks, class size, and/or practical exercises (i.e. Job 
4 Performance Measures} 
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COURSE: 

DURATION: 

PREREQUISITES: 

TYPE: 

SCOPE: 

OBJECTIVES: 

SAF-630/631 -Respiratory Protection 

=8 hours 

Medical physical 

Classroom and Practical 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 30, 2010 

This program contains the requirements of respiratory protection as 
outlined in 29 CFR 1910.134, 10 CFR 20, ANSI, Z88.2-1980 and 
applicable WIPP procedures. 

Upon completion of this course the trainee will demonstrate a knowledge 
of the WIPP respiratory protection program; respiratory health hazards; 
and types of respiratory protection devices, their proper use and 
limitations. 

Mastery of the terminal objective will be demonstrated by scoring 80% or 
higher on a closed book lesson examination. 

COURSE DESCRIPTION (by lesson) 

1. Introduction 
=2 hours 
A. Basic Requirements a. Regulations 

b. DOE Orders 
c. Industry Standards 
d. WIPP Procedures 

1. Physical exam 
2. Pulmonary test 
3. Training 
4. Fit Testing 
5. Identification of potentia! respirator 

activities 
6. Selection of Respirators. 
7. Respirator usage, storage and 

sanitation 

PERMIT ATTACHMENT F2 
Page F2-23 of 139 

:00f69 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
November 30, 2010 

B. Nature, Extent, and Effects of 
Respiratory Hazards and the Need 
for Protection 

C. Engineering and Administrative 
Controls 

2. Use of Respirators at WIPP 
=2 hours 
A. Selection of Respirators 

B. Air Purifying Respirators 

C. Atmosphere Supplying Respirators 

D. Respirator Cleaning/Storage 

E. Respiratory Emergencies 

a. Human Respiratory System 
b. Respiratory Hazards 
c. Contaminants (Identification) 

1. Physical Properties 
2. Chemical Properties 
3. Concentration 
4. Warning Properties 
5. MSDS 
6. Toxicology 

a. GasesNapors 
b. Particulates 

a. Hazard Control 
1. Engineering Controls 
2. Administrative Controls 

b. ALARA 

a. Medical Verification 
1. Physical Exam 
2. Spirometer Testing 

b. Training 
c. Qualitative/Quantitative Fit Testing 
d. Selection Factors 

1. User Acceptance 
2. Psychological/Physiological 

Complications 

a. Operation 
b. Limitations/Capabilities 

1. Particulate Air Filters 
2. Chemical Cartridge Respirators 

a. Operation 
b. Limitations/Capabilities 

a. Cleaning Frequency 
b. Maintenance 
c. Storage 

a. Actions for Air Purifying Respirators 
b. Self Contained Breathing Apparatus 

(SCBA) Emergency Actions 
1. Buddy System 
2. Regulator Failure 
3. Insufficient Air Flow 
4. Hyperventilation 
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3. Practical Session 
=2 hours 
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a. Half-Facepiece, Air Purifying Regulators 
1. Types 
2. Mode of Operation 
3. Protection Factors 
4. Inspection 
5. Donning 
6. Qualitative Test 
7. Cartridge Type 
8. Removal 

b. Full Facepiece, Air Purifying Regulator 
1. Types 
2. Mode of Operation 
3. Protection Factor 
4. Inspection 
5. Donning 
6. Qualitative Test 
7. Removal 

c. Full Facepiece, SCBA 
1. Types 
2. Mode of Operation 
3. Protection Factor 
4. Inspection 
5. Donning 
6. Qualitative Test 
7. Removal 

1 All time are approximate and do not reflect time spent on additional topics that arise due 
2 to class participation, student breaks, class size, and/or practical exercises. (i.e., Job 
3 Performance Measures) 
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COURSE: 

DURATION: 

PREREQUISITES: 

SCOPE: 

TYPE: 

OBJECTIVES: 

REFRESHER: 

SAF-515- Confined Space 

=12 hours 

GET-19X/GET-20X/GET-21X initial training 
Medical physical 
SAF-630/631 Respiratory Protection 
Current OPS-08 Qual Card 

The instructor will present hazards, personal protective equipment 
requirements, emergency action, and compliance with regulatory and 
WIPP procedures involving confined space. Students will learn 
emergency retrieval techniques for removal of personnel from confined 
spaces. 

Students will enter a simulated confined space using Personal Protective 
Equipment (PPE) 

Classroom and practical 

Upon completion of this course, the student will be able to state the 
requirements for entry into confined spaces, identify hazards which may 
exist, provide proper monitoring of the environmental conditions of 
spaces, and provide proper emergency response actions involving 
employees in distress. 

Mastery of the terminal objective will be demonstrated by scoring 80 
percent or higher on the course examination. 

SAF-51 5A Annually 
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COURSE: 

DURATION: 

PREREQUISITES: 

SCOPE: 

TYPE: 

OBJECTIVES: 

REFRESHER: 

SAF-515A- Confined Space 

4 Hours 

SAF-515- Confined Space Initial Training 
SAF-630/631 -Respiratory Protection 
Current OPS-08 Qual Card 
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The instructor will present hazards, personal protective equipment 
requirements, emergency action, and compliance with regulatory and 
WIPP procedures involving confined space. The course will also review 
several confined space fatalities lessons learned. 

Classroom 

Upon completion of this course, the student will be able to describe the 
WIPP's Conf1ned Space Program 

Mastery of the terminal objective will be demonstrated by scoring 80 
percent or higher on the course examination 

Annually 
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COURSE: 

DURATION: 

PREREQUISITES: 

SCOPE: 

TYPE: 

OBJECTIVES: 

REFRESHER: 

RAD-101 -Radiological Worker I 

=16 hours 

Radiation Manager Approval 

The instructor will present radiological theory and practical information 
necessary to allow unescorted entry into a controlled area, radioactive 
materials area, radiological buffer area, and radiation area as required 
by the WIPP Radiation Safety Manual. 

Classroom and Practical 

Upon completion of this course, the student will have the knowledge to 
work safely in areas controlled for radiological purposes. 

Mastery of the terminal objective will be demonstrated by scoring 80 
percent or higher on the course examination and satisfactory 
performance on the practical examination. 

Completion of the course meets the training requirements necessary for 
Radiological Worker -1 (RWT-1). 

Retraining every two years with an alternate year refresher. 

COURSE DESCRIPTION (by lesson) 

1. Radiological Fundamentals 
=2 hours 

a. Introduction 
1. DOE Safety Policy 
2. Course Overview 
3. Radiological Worker (core academics) 

a. Radiological Worker II (RW II) 
training 

b. Course outline 
c. Successful completion 

b. Atomic Structure 
1. Basic Units of Matter 

a. Protons 
b. Neutrons 
c. Electrons 

2. Stable and Unstable atoms 
3. Charge of the atom 
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c. Definitions 
1. Ionization 
2. Ionizing radiation 
3. Non-ionizing radiation 
4. Radioactivity 
5. Radioactive material 
6. Radioactive Contamination 
7. Radioactive decay 
8. Radioactive half-life 

d. Four Basic Types of Ionizing Radiation 
1. Alpha particles 

a. Physical characteristics 
b. Range 
C. Shielding 
d. Biological hazard 
e. Sources 

2. Beta particles 
a. Physical characteristics 
b. Range 
c. Shielding 
d. Biological hazard 
e. Sources 

3. Gamma rays/x rays 
a. Physical characteristics 
b. Range 
c. Shielding 
d. Biological hazard 
e. Sources 

4. Neutron particles 
a. Physical characteristics 
b. Range 
C. Shielding 
d. Biological hazard 
e. Sources 

e. Units of Measure 
1. Radiation 

a. Roentgen 
b. RAD (Radiation Absorbed Dose) 
C. Rem (Roentgen Equivalent Man) 
d. Radiation dose and dose rate 

2. Contamination/Radioactivity 
f. 10 CFR Part 835, "Occupational Radiation 

Protection" 
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2. Biological Effects 
=1 hour 

a. Introduction 
b. Sources of Radiation 

1. Natural sources 
a. Cosmic radiation 
b. Sources in earth's crust (terrestrial) 
c. Internal 
d. Radon 

2. Man-made sources 
a. Medical radiation sources 

1. X-rays 
2. Diagnosis and therapy 

b. Atmospheric testing of nuclear 
weapons 

c. consumer products 
d. Industrial uses 

c. Effects of Radiation on Cells 
1. Biological effects 
2. Cell sensitivity 
3. Possible effects of radiation on cells 

a. No damage 
b. Cells repair damage and operate 

normally 
c. Cells are damaged and operate 

abnormally 
d. Cells die as a result of damage 

d. Acute and Chronic Radiation Dose 
1. Acute radiation doses 
2. Chronic radiation doses 
3. Genetic effects 
4. Factors affecting biological damage 

due to exposure to radiation 
a. Total dose 
b. Dose rate 
c. Types of radiation 
d. Area of the body which receives a 

dose 
e. Cell sensitivity 
f. Individual sensitivity 

e. Prenatal Radiation Exposure 
1. Sensitivity to the unborn 
2. Potentia! effects associated with 

prenatal exposures 
f. Risks in Perspective 

1. Risk from exposures to ionizing 
radiation 

2. Comparison or risks 
g. Summary 
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3. Radiation Limits 
=1 hour 

4. ALARA Program 
=1 hour 
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a. Basis and Purposes for Radiation Dose 
Limits and Administrative Control levels for 
radiological workers 
1. Bases for DOE dose limits 
2. WIPP administrative control levels 

b. Dose Limits and Administrative 
1. Whole body Control Levels 

a. Definition 
b. Limit and control levels 

2. Extremities 
a. Definition 
b. Limit and control levels 

3. Skin and other organs 
a. Definition 
b. Limit and control levels 

4. Lens of the eye 
a. Definition 
b. Limit and control levels 

5. Declared pregnant worker: 
Embryo/fetus 
a. DOE policy 
b. DOE limit 
C. Site policy 
d. WIPP administrative control level 

6. Visitors and public 
C. Worker Responsibilities Regarding Dose 

Limits 
d. Summary 

a. ALARA Program 
1. ALARA Concept 
2. DOE Management Policy for the 

ALARA program 
3. Site policy 

b. Responsibilities for the ALARA 
1. Management Program 
2. Radiological control organization 
3. Radiological workers 

c. External and internal radiation 
1. Basic protective measures used to 

Dose Reduction reduce external doses 
a. Time 
b. Distance 
C. Shielding 

2. Additional methods to reduce dose 
3. Lessons learned 
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5. Personnel Monitoring Programs 
=1 hour 

6. Radiological Postings and Controls 
=2 hours 

d. Internal Radiation Dose Reduction 
1. Pathways 

a. Inhalation 
b. Ingestion 
c. Absorption through the skin 
d. Absorption through wounds 

2. Methods to reduce internal radiation 
dose 

e. Radioactive Waste Minimization 
1. Methods to minimize radioactive waste 
2. Separate radioactive waste from 

nonradioactive waste 
3. Separate compactable material from 

noncompactable material 
4. Minimize the amount of waste 

generated 
5. Use good housekeeping techniques 

f. Summary 

a. External Dosimetry 
1. Thermoluminescent dosimeters 
2. Direct reading dosimeters 
3. Alarming dosimeters 
4. Worker responsibility for external 

dosimetry 
b. External Monitoring 
c. Worker Dose Records 
d. Summary 

a. Radiological Work Permits 
1. Use 
2. Types 

a. General radiological work permit 
b. Job specific radiological work 

permit 
3. Information to be included on the 

permit 
4. Worker responsibilities 

b. Radiological postings 
1. Uses 
2. Requirements 
3. Responsibilities of the worker 

associated with postings, signs, and 
labels 

4. Consequences of disregarding 
radiological postings, signs, and labels 

5. Requirements for entry, exit, and area 
working in radiologically posted areas 
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c. Radiological areas 
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1. Radiological buffer areas 
a. Posting·requirements 
b. Minimum requirements for 

unescorted entry 
c. Requirements for working in RBAs 
d. Requirements for exit 

2. Radiation areas 
a. Posting requirements 
b. Minimum requirements for 

unescorted entry 
c. Requirements for working in area 
d. Requirements for exit 

3. Contamination areas 
a. Posting requirements 
b. Require special training 

4. High contamination areas 
a. Posting requirements 
b. Require special training 

5. Airborne radioactivity areas 
a. Posting requirements 
b. Require special training 

6. Radioactive materials areas 
a. Posting requirements 
b. Minimum requirements for 

unescorted entry 
c. Requirements for working in area 
d. Requirements for exit 

7. Fixed contamination area 
a. Posting requirements 
b. Contact radiological control for 

entry requirements 
8. Soil contamination area 

a. Posting requirements 
b. contact radiological control for entry 

requirements 
9. Underground radioactive materials area 

a. Posting requirements 
b. General requirements 

10. Hot spots 
a. Posting requirements 

d. Summary 
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6. Radiological Emergencies 
=1 hour 

7. High/very High Radiation Area Training 
=1 hour 

8. Written Examination and Review 
=1 hour 

9. JPM Review and JPM Evaluations 
=4 hours 

a. Emergency alarms and responses 
1. Area radiation monitors (ARMs) 
2. Continuous Airborne Monitors (CAMs) 

b. Disregard for radiological alarms 
c. Radiological emergency situations 
d. Considerations in Rescue and Recovery 

Operations 
e. Summary 

a. Definitions 
1. High radiation area 
2. Very high radiation area 

b. Signs and postings 
c. General entry, work, exit 

1. Entry requirements 
2. Working requirements 
3. Exit requirements 

d. Access controls 
1. Administrative controls 
2. Physical controls 
3. Consequences for violating radiological 

signs or postings or bypassing physical 
access controls 

e. Response to area radiation alarms and 
unusual conditions 

f. Considerations in Rescue and Recovery 
Operations 

g. Summary 

All times are approximate and do not reflect time spent on additional topics that arise 
2 from class participation, student breaks, class size and/or practical exercises. {i.e., Job 
3 Performance Measures) 
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COURSE: 

DURATION: 

PREREQUISITES: 

SCOPE: 

TYPE: 

OBJECTIVES: 

REFRESHER: 

RAD-201 - Radiological Worker II 

=8 hours 

Radiation Manager Approval 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 30, 2010 

The instructor will present an intensive course intended for the 
radiological workers whose job assignments involve unescorted entry to 
high and very high radiation areas, contamination areas, high 
contamination areas, and airborne activity areas. 

Classroom and Practical 

Demonstrate the ability to work safely in radiologically controlled areas, 
use ALARA techniques in accordance with WIPP radiation protection 
procedures 

Mastery of the terminal objective will be demonstrated by scoring 80 
percent or higher on the course examination and satisfactory 
performance on the practical examination 

Retraining every two years with an alternate year refresher 

COURSE DESCRIPTION (by lesson) 

1. Radioactive Contamination 
=3 hours 

a. Plutonium 
b. Comparison of ionizing radiation 

1. Ionizing radiation and radioactive 
contamination 

2. Radioactive contamination 
3. Radiation is energy, contamination is 

material 
c. Types of contamination 
d. Sources of radioactive contamination 

1. Sources 
2. Indicators of possible area 

contamination 
3. Employee response to a spill 

e. Contamination control methods 
1. Preventable methods 
2. Engineering control methods 
3. Personal protective measures 

a. Protective clothing 
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2. Practical Examination and review 
=1 hour 

3. JPM Review and JPM Evaluations 
=4 hours 

f. Contamination monitoring equipment 
1. Purpose 
2. Types and uses 
3. Frisking 

g. Decontamination 
1. Personnel decontamination 
2. Material decontamination 

a. General considerations 
b. Methods available 
c. Techniques 

h. Contamination control requirements 
1. Posting requirements 
2. Requirements for entering 
3. Donning double PC's 
4. Exit requirements 
5. Method for removing items from 

contamination areas 
i. Unusual events involving radioactive 

materials 
1. Unusual events 
2. Use of the incident command system 
3. Actions of emergency responders 
4. Response techniques 

j. Identification of radiation hazards 
1. Placards 
2. Labels 
3. Shipping papers 

k. Field operation protocol for radiation 
accidents 

All times are approximate and do not reflect additional time spent on topics that arise 
2 from class participation, student breaks, class size, and/or practical exercises. {i.e., Job 
3 Performance Measures) 
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3. On-The-Job (OJT) Training a. Definition 
=1 hour b. Formal training vs. informal training 

C. Process for OJT 
1. Introduction phase 
2. Explanation phase 
3. Knowledge evaluation phase 
4. Demonstration phase 
5. Practice phase 
6. Practical evaluation phase 
7. Rules 

d. Trainee failures or slow learners 
e. Good OJT practices 
f. Common OJT instructor errors 

4. Qualification Cards a. Purpose 
=1 hour b. Elements 

c. Writing competency statements 
d. Selecting competency statements for 

requalification 
e. Reviewing qualification cards 

5. Qualification Guide 
=.5 

All times are approximate and do not reflect additional time spent on topics that arise 
2 from class participation, student breaks, class size, and/or practical exercises. (i.e., Job 
3 Performance Measures) 
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COURSE: 

DURATION: 

PREREQUISITES: 

TYPE: 

SCOPE: 

OBJECTIVES: 

REFRESHER: 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 30, 2010 

TRG-293/298 - Subject Matter Expert and On-the-Job Training 

=4 hours 

Manager Approval 

Classroom 

The instructor will provide the training skills and knowledge necessary to 
perform the role of subject matter expert (SME)/on-the-job trainer (OJT). 

Upon completion of this course the student will be able to perform the 
instructional duties of a Level I Instructor (SME/OJT trainer) In 
compliance with WIPP training policies. 

Mastery of the terminal objective will be demonstrated by scoring 80 
percent or higher on the course examination. 

Every Two Years 

COURSE DESCRIPTION (by lesson) 

1. Requirements for Qualification 
=.5 hour 

2. Role of the Level I Instructor 
=1 hour 

a. Qualification card 
b. Designation letter to training 
c. Training course 
d. SME Qualification Board 
e. Arranging the SME Board 
f. Conduct of the Board 
g. Maintaining qualification 
h. Lapses in qualification 

a. Conduct formal OJT 
b. Develop/revise qualification cards 
c. Maintaining files related to area of 

expertise 
d. Limitations of Level ! Instructors 
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COURSE: 

DURATION: 

PREREQUISITES: 

SCOPE: 

TYPE: 

OBJECTIVES: 

REFRESHER: 

TRG-300- Classroom Instructor- Levell I 

=40 hours 

Manager's approval 
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The Instructor will present the student with the information and skills 
necessary to develop and preform classroom instruction based on DOE 
guideline "Good Practice For Training And Qualification of Instructors" 
DOE-HDBK-1001-96. 

Classroom and Practical 

Upon completion of this course the student will be able to develop, 
conduct, and document formal classroom training in compliance with 
current WIPP training policies. 

Mastery of the terminal objective will be demonstrated by satisfactory 
performance on all practical sessions and maintaining 80 percent or 
higher for an overall course Average. No score less than 70 percent may 
be scored on any daily examination. 

TRG-292 Every six months 

COURSE DESCRIPTION (by lesson) 

1. Introduction 
=1 hour 

a. Course title 
b. Course terminal objective 

1. Part I 
2. Part II 

c. Course topics 
1. Qualities of a competent instructor 
2. Adult learning principles 
3. PBT 
4. Training settings 
5. Learning objectives 
6. Test development 
7. Development of lesson p!ans 
8. Use of instructional aids 
9. Presentation and facilitation skills 
10. Effective questioning techniques 
11. Behavioral problems 
12. D~Dm9nstration method 
13. Evak:tations 
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2. Competencies of a Competent Instructor 
=1 hour 

3. Adult Learning Principles 
=2 hours 

14. Administration 
15. Final practical examination 

a. Subject choices 
b. Time limit 
c. Requirements in the lecture 
d. Evaluation method 
e. Video taped 

d. Summary 

a. Motivator 
b. Role of the Instructor 
c. Role of the Level II Instructor 

1. Develop instructional materials 
2. Conduct formal classroom instruction in 

their technical area 
3. Administer examinations 
4. Document formal training 

d. Reasons for Qualified Instructors 
e. Categories of Instructor Qualities 
f. Qualities of competent instructor 
g. Common pitfalls to an instructor's success 
h. Summary 

a. Motivator 
b. Learning defined 

1. Learning based on experience 
2. Learning as an experience retained by 

the learner and produces a measurable 
change in behavior 

3. How change can occur 
4. Categories of learning 

c. Learning style 
d. Instructor learning principles 

1. Learning principles and information 
processing 

2. Learning principle equals motivation 
3. Learning principle equals digestible 

chunks 
4. Learning principle equals experience 
5. Learning principle equals attention 
6. Learning principle equals reinforcement 
7. Learning principle equals retention 
8. Learning principle equals retrieval 
9. Learning principle equals transfer 
10. Summarize concepts 
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4. Overview of PBT/TAP 
=1 hour 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 30, 201 0 

e. Adults as Learners 
1. Four adult learning principles 
2. Concept of the learner 
3. Role of experience 
4. Readiness to learn 
5. Orientation to learning 
6. Internal summary 

f. Barriers to learning in adults 
1. Physical barriers 
2. Emotional barriers 
3. Intellectual barriers 
4. Learning style barriers 

g. Summary 

a. Motivator 
b. Performance Based Training 

1. Definition 
c. Five Phases of PBT System 

1. Analysis 
2. Design 
3. Development 
4. Implementation 
5. Evaluation 

d. Reasons for using the PBT process 
e. Definitions of five phases 

1. Analysis 
a. Purpose 
b. Process/products 

1. Job analysis 
2. Task analysis 

2. Design 
a. Purpose 
b. Process/products 

3. Development 
a. Purpose 
b. Process/products 

4. Implementation 
a. Purpose 
b. Process/products 

5. Evaluation 
a. Purpose 
b. Process/products 

f. DOE Order 
1. DOE Order 5480.18 

h. Summary 
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5. Methods of Instruction 
=1 hour 

6. Development of Learning Objectives 
=1 hour 

a. Motivator 
b. Training sessions 

1. Definition 
2. Training sessions common to DOE 
3. Classroom setting 
4. On-the-Job 
5. Laboratory setting 
6. Self-paced instruction setting 
7. Simulator setting 

c. Setting selection criteria 
1. Setting criteria 

d. Training methods 
1. Lecture 
2. Discussion 
3. Role-play 
4. Self-study 
5. Walk-through 
6. Case study 

e. Summary 

a. Motivator 
b. Definition of learning objective 

1. Definition 
2. Why write objectives 
3. When to write objectives 
4. Basic assumptions 

c. Component parts of learning objectives 
1. Action statement 
2. Conditions 
3. Standard 
4. Implied conditions and standards 

d. Definition of Terminal Objective 
1. Definition 
2. First sentence 
3. Second sentence 

e. Source of Information for Terminal 
Objectives 

f. Definition of Enabling Objective 
1. Definition 

g. Information source for enabling objectives 
h. Exercise 

1. Terminal objective 
2. Enabling objective 

i. Summary 
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7. Methods of Testing 
=2 hours 
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a. Motivator 
b. Purpose of testing 

1. Purpose of testing 
2. Selection and placement 
3. Feedback to trainers and trainees 
4. Motivation 
5. Improvement to training programs 

c. When are tests developed? 
1. Analysis phase 
2. Design phase 

a. Training settings 
b. Learning objectives 
c. Entry-level skills 
d. Design 
e. Written tests 
f. Oral tests 

3. Development phase 
4. Implementation phase 
5. Evaluation phase 

d. Guidelines for question development 
1. Approved test question formats at the 

WIPP 
a. True/false 
b. Multiple choice 
c. Matching 
d. Completion/short answer 
e. Draw/label 

2. General guidelines 
3. True/false format 
4. Multiple choice 
5. Matching 
6. Completion/short answer 
7. Draw/label 

e. Approved examination format 
1. Two items per objective 
2. Meet the intent of the objective 
3. Use acceptable format 

f. Examination format 
1. Version vs. multiple exam 
2. Required formats 
3. Approval 

g. Control of examinations 
1. Examination preparation 
2. Administering the examination 
3. Grading examination 

h. Examination failure 
i. Summary 
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8. Developing Lesson Plans 
=2 hours 

a. Motivator 
b. Function of a Lesson Plan 

1. Defined as TAP 
2. Accomplish objective 
3. Promote consistency 
4. Serve as guide 

c. Elements of Lesson Plan format 
1. Cover page 
2. Instructor pages 

d. Definition of "Introduction" 
1. Goal of introduction 
2. Preliminaries 

a. Instructor name and background 
b. Lesson title 
c. Trainee comfort 
d. Solicit participation for questions 

and comments 
3. Learning objectives 
4. Overview 

e. Development of the Body 
1. Outline content 
2. Topics sequence 
3. Detail of content 

f. Definition of Summary 
g. Summary 
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9. Development of Instructional Aids 
==2 hours 

a. Motivator 
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b. Definition of instructional aid 
c. Purpose of instructional aids 
d. General guidelines for instructional aids 

1. Design and development guidelines 
2. Utilization guidelines 

e. Guidelines for the use of visual aids 
f. Writing boards (white and chalk) 

1. Introduction 
2. Development tips 
3. Utilization tips 

g. Flip charts 
1. Introduction 
2. Development tips 
3. Utilization tips 

h. Overhead transparencies 
1. Introduction 
2. Development tips 
3. Utilization tips 

i. Handout materials and study 
guides/workbooks 
1. Introduction 
2. Purpose 
3. Development tips 
4. Utilization tips 

j. Videos/films 
1. Introduction 
2. Development tips 
3. Introduce video 
4. Utilization tips 

k. Training aids 
1. Transition 
2. Types of training aids 
3. Purpose 

L Consideration for selecting training aids 
rn. Summary 
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10. Use of Presentation and Facilitation 
Skills 
=2 hours 

11. Effective Questioning Techniques 
=2 hours 

a. Motivator 
b. Understanding speaking fears 
c. Presentation skills 

1. Personal space 
2. Body movements/ gestures/eye 

contact/voice 
3. Exercise 

d. Communications model 
e. Facilitation skills 

1. Transition 
2. Attending skills 
3. Observing skills 

a. Exercise 
4. Listening skills 

f. Summary 

a. Motivator 
1. Why trainers do not ask questions 

a. Control 
b. Time 
c. Discomfort for self and trainees 
d. Other 

b. Advantages of questioning 
c. Characteristics of effective questions 
d. Difference between comprehension and 

interaction questions 
e. Types of questions 

1. Overhead question 
2. Rhetorical question 
3. Direct question 
4. Relay questions 
5. Reverse question 
6. Pointed question 
7. Offensive question 

f. Asking questions 
g. Responding to answers 
h. Summary 
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12. Handling Behavioral Problems 
=1 hour 

a. Motivator 
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b. Characteristics of behavioral problems 
1. Argumentative 
2. Belligerent 
3. Bored 
4. Chronic questioner 
5. Clown 
6. Late to class 
7. Monopolizer 
8. Preoccupied 
9. Shy 
10. Slow learner 
11. Superior learner 
12. Exercise 

c. Guidelines for determining 
1. Determining need a personal 

conference 
d. Guidelines for personal conference 

1. Planning the conference 
a. State the problem 
b. Describe your reaction to the 

problem 
c. Ask for the trainee view of the 

situation 
d. Ask the trainee for 

recommendations 
e. Present your alternatives 
f. Select the best solution from 

alternatives and develop an action 
plan 

g. Set specific follow up review dates 
2. Physical arrangement for the 

conference 
3. Conducting the conference 
4. Strategies for active listening 

e. Methods for correcting behavioral 
problems 

f. Summary 
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13. Use of Demonstration Methods 
=1 hour 

14. Purpose of Evaluations 
=1 hour 

a. Motivator 
b. Purpose of the demonstration method 
c. Effective areas of demonstration method 

1. Concepts 
2. Manipulative skills 
3. Attitudes 
4. Practice 

d. Training aids 
e. Advantages and disadvantages 

1. Advantages 
2. Disadvantages 

f. Preparing for the lesson 
g. Steps in the demonstration method 

1. Introduction 
2. Presentation 
3. Practice 
4. Summary 

h. Actual presentation 
i. Exercise 
j. Summary 

a. Motivator 
b. Definition of evaluation 
c. Purposes of evaluation 
d. Sections of evaluation process 
e. Evaluations performed 

1. Trainee questionnaire 
2. Post training survey (trainee) 
3. Post training survey (supervisor) 
4. Annual instructor observation form 

f. Results of the evaluation 
g. Summary 
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15. Training Administration 
=1 hour 

16. Final Practical 
=6 hours 

17. Examinations 
=2 hours 

18. Work Time 
=8 hours 

a. Motivator 
b. Course package 

1. Lesson plan 

Waste Isolation Pilot Plant 
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2. Exam, quizzes, and JPM's 
3. Trainee handouts 
4. Overheads 
5. Approval 

a. Training records 
b. Cognizant manager 
c. Training manager 
d. Material given back to instructor 

c. Course preparation 
1. Lesson plan 
2. Exams and quizzes 
3. Trainee handouts 
4. Overheads 
5. Paperwork 

d. Training attendance sheet 
e. Post class activities 
f. Summary 

All times are approximate and do not reflect additional time spent on topics that arise 
2 from class participation, student breaks, class size, and/or practical exercises. (i.e., Job 
3 Performance Measures) 
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COURSE: 

DURATION: 

PREREQUISITES: 

SCOPE: 

TYPE: 

-OBJECTIVES: 

REFRESHER: 

MED-101 -First Aid and CPR 

12 hours 

None 

The instructor will provide CPR training including one-rescuer CPR, the 
Heimlich maneuver, and first aid techniques. 

Classroom and CPR Practical 

Upon completion of this course, the student will be able to administer 
basic first aid and one-rescuer CPR in accordance with the national 
safety council. Identify heart disease factors, signs, and symptoms of a 
heart attack and perform one-rescuer CPR and the Heimlich maneuver. 

Mastery of the terminal objective will be demonstrated by scoring 80 
percent or higher on the course examination and satisfactory 
performance on the practical examination. 

MED 101A Annually 

COURSE DESCRIPTION (by lesson) 

1 . Definitions and Legal Aspects 
:::::1 hour 

2. Assessment 
:::::1 hour 

3. Cardiopulmonary Resuscitation (CPR) 
=1 hour 

a. Duty to act 
b. Consent for treatment 
c. Abandonment 
d. Good Samaritan law 
e. Confidentiality 

a. Purpose 
b. Systematic approach considerations 
c. Parts 
d. Scene assessment 
e. Primary survey 
f. Secondary survey 

a. Anatomy of cardiovascular system 
b. Physiology of the heart 
c. Anatomy of the respiratory system 

1. Upper airway 
2. Lower airway 
3. Alveoli 
4. Pulmonary arteries, veins, capillaries 

d. Physiology of the respiratory system 
e. Heart disease 

PERMIT ATTACHMENT F2 
Page F2-50 of 139 



Treatment of Various Conditions 
==4 hours 

4. Shock 

5. Bleeding 

6. Head Injury 

7. Burns 

a. 
b. 
C. 

a. 
b. 
c. 
d. 

a. 
b. 
c. 
d. 

a. 
b. 
C. 

Hypovolemic shock 
Fainting 
Anaphylactic shock 

Types 
Control 
Treatment 
AIDS and HBV 

General information 
Scalp lacerations 
Skull fractures 
Spinal injuries 
1. Treatment 

Classifications 
Causes 
Treatment 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 
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9. Heat Related Injuries/Illnesses a. Types 

10. Bone and Joint Injuries 

11. Summary 

12. Written examination 

13. Practical 
==3 hours 

a. 
b. 
C. 

1. Heat cramps 
a. Treatment 

2. Heat exhaustion 
a. Signs and symptoms 
b. Treatment 

3. Heat stroke 
a. Signs and symptoms 
b. Treatment 

General information 
Signs and symptoms 
Treatment 

Alt times are approximate and do not reflect additional time spent on topics that arise 
2 from class participation, student breaks, class size, and/or practical exercises. (i.e., Job 
3 Performance Measures) 
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COURSE: 

DURATION: 

PREREQUISITES: 

SCOPE: 

TYPE: 

OBJECTIVES: 

REFRESHER: 

MED-101A- First Aid and CPR Refresher 

=8 Hours 

MED-101 

The instructor will provide refresher training Basic CPR (one-rescuer) 
and basic first aid techniques 

Classroom and practical 

Upon completion of this course, the student will able to administer basic 
first aid and one-rescuer CPR 

Mastery of the terminal objective will be demonstrated by scoring 80 
percent or higher on the course examination and satisfactory 
performance on the practical examination 

Annually 
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COURSE: 

DURATION: 

PREREQUISITES: 

SCOPE: 

TYPE: 

OBJECTIVES: 

REFRESHER: 
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HMT-102- Hazardous Materials and Waste Transportation 

=16 Hours 

Manager approval and/or assignment to transportation duties in 
accordance with 49 CFR 

Instruction meeting 49 CFR 172 Subpart H provided in a modular format. 
This course covers: awareness, the hazards material table, packaging, 
marking, labeling, placarding, material separation and segregation, 
special or unique transportation moves, safety, and site specific 
transportation issues. 

Classroom lecture including exercises to enhance trainee learning and 
retention 

Upon completion of the course, the trainee will be able to define, locate, 
apply and maintain compliance with the DOT regulations involving the 
transportation and/or offering for transportation of a hazardous material 
or waste. 

Mastery of this objective will be demonstrated by scoring a minimum of 
80 percent on the course examinations using "approved course" 
reference material. 

Biennially 

COURSE DESCRIPTION (by lesson) 

1. Awareness/familiarization 
=1 hour 

a. Introduction 
1. Instructor 
2. Lesson 
3. Course content 
4. Lesson objectives 

b. Lesson materials 
1. Department of Transportation (DOT) 

Regulations 
a. Brief history 
b. Purpose 
c. Scope 
d. Terminology 
e. Application of regulations 
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2. The Hazardous Materials Table 
=3 hours 

2. Training programs 
a. Module assignments 

1. Basic modules 
2. Additional modules 

c. Training program objectives 
d. Training requirements 
e. General transportation responsibility 
f. General transportation liability 
g. Potential exposures 

1. Number of shipments 
2. Events leading to exposures 
3. Causes for events 

h. Compliance mandate 
1. Regulator responsibility 
2. Penalties 
3. Trends 

i. DOE guidance 
1. DOE Orders 
2. Interaction of DOE Orders and Federal 

Regulations 
j. Enforcement 
k. Application of DOT Regulations at DOE 

facility 
I. Introduction to Title 49 CFR 

1. Overview transportation regulations 
2. Navigating within the code book 

m. Shippers acronym 
n. Standardized DOT communications 
o. Summary 
p. Review 
q. Questions and answer 

a. Introduction 
b. Lesson body 

1. Lesson objectives 
c. Shipper's Star 
d. Definition 

1. Hazardous material 
2. Hazardous waste 
3. Hazardous substance 

e. Hazard classes 
1. 9 classes 
2. Special cases 
3. Class system 
4. Identification 
5. Shipper's responsibility 
6. Material identification 
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3. Packaging 
=1.5 hours 
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f. The Hazardous Materials Table 
1. 10columns 
2. Navigating the hazardous materials 

table 
g. Summary 
h. Review 
i. Questions and answers 

a. Introduction 
1. Lesson 

b. Lesson body 
1. Lesson objectives 

c. Terminology 
1. Packaging vs. package 

a. Packaging 
b. Package 

d. Identifying packaging by code 
1. Recognition types 
2. Code interpretation for UN packaging 

a. Packaging type 
b. Packaging group 

e. Limited quantity packing exemptions 
1. Describe "Limited Quantity" 
2. General criteria 

f. Package Acceptance Criteria 
1. Acceptable packaging 
2. Unacceptable packaging 

g. Summary 
h. Review 
i. Questions and answers 
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4. Marking 
=1.5 hours 

5. Labeling 
=1.5 hours 

a. Introduction 
b. Lesson body 

1. Lesson objectives 
2. Purpose 
3. Material identification 

a. The PSN 
b. UN/UA number 
C. Shipments containing multiple 

materials 
4. Physical markings 

a. Location 
b. Marking format 

. C. PIH 
d. Arrows 
e. Reportable quantities 
f. Consignor/consignee information 

5. Exemptions 
C. Summary 
d. Review 
e. Questions and answers 

a. Introduction 
b. Lesson body 

1. Lesson objective 
2. Purpose 
3. Label selection 

a. HMT table 
4. General placement of labeling 
5. Primary vs. secondary labeling 

a. Primary label 
b. Secondary 

6. Specific labeling requirements 
a. Gas cylinders 
b. Alterative labeling 

7. Mixed shipment in one package 
a. Special requirements 

8. Combination package in one 
a. Special requirements of outer 

package 
C. Summary 
d. Review 
e.. Questions and answers 
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6. Shipping Papers 
=1.5 hours 

7. Placarding 
=1.5 hours 
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a. Introduction 
1. Lesson 

b. Lesson body 
1. Lesson objectives 

C. Types of shipping documents 
1. Standard bill of lading 
2. Waste manifest 

d. Basic components of a proper shipping 
paper 

e. Specific shipping paper 
1. Shipper information 
2. Quantity of packages 
3. Hazardous materials 
4. Quantity of material 
5. Emergency response information 
6. Certification statement signature 

f. Shipping paper format 
g. Additional information 

1. Hazardous and non-hazardous 
shipping paper 

h. Emergency information 
i. Summary 
j. Review 
k. Questions and answers 

a. Introduction 
b. Lesson material 
c. Lesson objectives 
d. Purpose 

1. Hazardous material identification 
2. Materials with certain exemptions 

e. Application 
1. Placards should not be used 
2. Selection criteria 

a. Table application 
b. Aggregate gross weight 

3. Authorized placards 
a. Displaying requir€?ments 
b. Placard identification 

f. Shipper's requirements 
g. Other placarlds 

1. Explosives 
2. Residue 
~- Spontaneously combustible 
4. Organic peroxide 
5. Harmful 
6. Class.~ 
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8. Separation and Segregation 
=1 hour 

9. Special and Unique Moves 
=1 hour 

h. Displaying of subsidiary placards 
1. Criteria 

j. Displaying placards 
1. Single trailer or bobtail type truck 
2. Multiple trailers 

k. Summary 
I. Review 
m. Questions and answers 

a. Introduction 
b. Lesson material 

1. Lesson objectives 
2. Purpose 

C. The table 
1. Layout 
2. Symbols 

d. Summary 
e. Review 
f. Questions and answers 

a. Introduction 
b. Lesson material 

1. Lesson objectives 
2. Terminology 

a. Empty 
b. Residue 

C. Treatment of "empty" shipments 
d. Overpack and salvage drums 

1 .. Overpack drums 
a. Intended use 
b. Use requirements 

2. Salvage drums 
a. Intended use 
b. Package requirements 

e. Shipment of samples 
1. Material identification 
2. Unknown material 

f. Summary 
g. Review 
h. Questions and answers 
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10. Safety 
=1 hour 

11. Site Specific Transportation 
=1 hour 

a. Introduction 
b. Lesson material 

1. Lesson objectives 

Waste Isolation Pilot Plant 
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2. Emergency response information 
a. Transportation 
b. Resources 

c. Emergency Response Guide 
1. Purpose 
2. Emergency Response Guidebook 

layout and overview 
d. Using the emergency 

1. Locate chemical identity in Response 
Guidebook 

2. Review concerns and response 
recommendations 

e. Potential risk and actions 
1. Risk 
2. Actions 

f. Response principles 
1. "Never" 
2. Consider 

g. Documentation 
1. DOT Form F5800.1 
2. When to document 

h. Summary 
i. Review 
j. Questions and answers 

a. Introduction 
b. Lesson material 

1. Lesson objectives 
2. Department/sect/individual 

a. Employee involvement for shipment 
from the W!PP 

b. Material control 
c Procurement 
d. Health physics 
e. Hazardous waste operations 

(HWO) 
c. The shipping process 
d. Additional information requirements by 

HWO 
e. Hazardous waste shipments 
f. Summary 
g. Review 
h. Questions and answers 
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All times are approximate and do not reflect additional time spent on topics that arise 
2 from class participation, student breaks, class size, and/or practical exercises. (i.e., Job 
3 Performance Measures) 
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COURSE: 

DURATION: 

PREREQUISITES: 

SCOPE: 

TYPE: 

OBJECTIVES: 

HMT-104- DOT Emergency Response Information 

=3 hours 

None 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 30, 2010 

This course is designed to instruct the trainee in the basic concepts of 
applying DOT Transportation regulations involving shipments from the 
WIPP site. This course will inform the trainee of information that may be 
required when responding to an emergency involving transportation of 
hazardous materials and hazardous waste from the WlPP site. 

Classroom 

Upon completion of this lesson, the trainee will be able to respond to 
phone request from emergency personnel when hazardous materials or 
hazardous waste are in transit from the WlPP site that may have been 
involved in a transportation accident. 

Mastery of the terminal objective will be demonstrated by scoring a 
minimum of 80 percent on the course examination. 

REFRESHER: None 

COURSE DESCRIPTION (by lesson) 

1. Regulations 
=.5 hour 

2. Logistics of an Emergency Response 
=2.5 hours 

a. Emergency response information 
b. Applicability 
c. Availability 

a. Central Monitoring Room Operator 
response to a request for emergency 
1. Request received at CMR 
2. Requestor need further information 

b. Organization of Emergency Response 
Guidebook 
1. By placard 
2. By shipping papers 
3. By package hazardous waste ta15el 
4. Highlighted entries 
5. No available reference lnforrnation 

c. Log entries 
d. Summary 

2 All times are approximate and do not reflect additional time spent on topics that arise 
3 from class participation, student breaks, class size, and/or practical exercises. (i.e., Job 
4 Performance Measures) 
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COURSE: 

DURATION: 

PREREQUISITES: 

SCOPE: 

OBJECTIVES: 

REFRESHER: 

SAF-501 - Inexperienced Miner Training 

40 Hours 

None (Steel-toe shoes/boots required for underground tour) 

The instructor will present the required information to allow unescorted 
underground access 

Fulfill all requirements of 30 CFR part 48 for underground access. 

Mastery of the terminal objective will be demonstrated by satisfactory 
performance on all practical sessions and by scoring 80 percent or 
higher on the daily exams with no score less than 70 percent with post 
course examination. 

SAF-502 Annually 

COURSE DESCRIPTION (by lesson) 

1. Introduction 
=.5 hour 

2. Act of 1977 
=1 hour 

a. Paperwork 
b. Course attendance 

1. Required attendance 
2. Special instructions 

c. Overview of the WIPP Underground 
Operations 
1. Similarity to other mining operations 

a. Potash mining 
2. Differences to other mining operations 

a. Potash mining 
b. Coal mining 

d. Summary 

a. Creation of the Federal Mine Safety and 
Health Act of 1977 
1. Congressional Act 

b. Purpose 
c. Coverage under the Act of 1977 

1. Mandatory safety and health standards 
2. Inspection rights 
3. Accident investigations 
4. Record keeping 
5. Guidelines for correcting dangerous 

conditions 
6. Mandatory posing of violations and 

warnings 
7. Required training 

ct. Summary 
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3. 

4. 

5. 

6. 
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Miner's Representative a. Definition 
=1 hour b. The miner's representative under the Act of 

1977 
c. The miner's representative system at 

WIPP 
d. Protection of the employee 
e. Need for employee participation in the 

inspection of the site 
f. Summary 

Reporting of Hazards/Lines of Authority a. Hazards 
=1 hour b. Reporting of hazards 

1. Responsibilities 
a. Miner operator 
b. Supervisor 
C. Employee 

C. Method of reporting 
1. Potential minor hazard 
2. Hazards involving possible imminent 

dangers 
d. Disciplinary actions and the employee 
e. Need for employee involvement 
f. Summary 

Self-Rescuer/Respiratory Devices a. Purpose 
=1.5 hour b. Service life 

C. Inspection/Color code 
d. Mine operator quarterly inspection 
e. The self-rescuer 

1. Features 
2. The assembly 

f. Operation 
g. Demonstration 
h. Practical application 
L Respiratory protection 

1. The WlPP program 
2. Requirements 

j. Summary 

Entering and Leaving the Mine a. Access requirements 
=i hour 1. Miner training 

b. Qualification period 
c. Lamproom location 

1. Proper safety equipment 
2. Sign-in procedure 
3. Brass tag 

d. Summary 
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7. Transportation 
=1 hour 

8. Communications 
=1.5 hours 

a. General 
1. Surface 
2. Underground 

b. Hazards 
C. Hazard preventive equipment 

1. Lighting 
2. Alarms 

d. Personnel warning systems 
e. Interaction with pedestrians 

1. Normal travel patterns 
2. Variations 

f. Samples of hazards 
1. Conveyance 
2. Electric carts 
3. Haulage trucks 
4. Fork lift trucks 

g. Summary 

a. WIPP communications systems overview 
1. Personnel 
2. Artificial 

b. System breakdown 
1. Personnel communication 

a. Lamp signals 
b. Hand signals 
C. Appropriate uses 

2. Artificial communications 
a. Commercial telephone 
b. Mine phone 
C. Gia-tronics 
d. Alarms systems 
e. Alarm warning lights 

c. Summary 
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9. Mine Map 
=1 hour 

10. Ventilation 
=1.5 hours 

. , 
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a. Definitions 
b. Map legends 
C. Directions and locations 

1. Underground reference point 
2. Boundary limits 

d. Primary drifts 
1. North/South 
2. East/West 

e. Drifts by area name 
1. North 

a. East/West 
b. North/South 

2. Other North area drifts 
3. South construction area 
4. South disposal area 

f. Assembly areas 
g. Summary 

a. Ventilation 
1. General requirements 

b. Intake volume 
C. Intake points 

1. Air Intake Shaft 
2 . Salt Handling Shaft 
3. Waste Shaft 

d. Exhaust volume 
e. Primary air-flow routes 

1. North mine area air flow (intake) 
2. North mine area air flow (exhaust) 
3. South mine area air flow (intake) 
4. South mine area air flow (exhaust) 

f. Air quality 
g. Air flow balancing 

1. The plan 
2. Adjustments 
3. Unapproved adjustments 

h. Escapeways 
i. Summary 
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11. Evacuation and Escape Routes 
=2 hours 

12. Ground Control 
=2.5 hours 

a. WIPP underground evacuation procedures 
1. Authorization for evacuation 
2. Notifications 
3. Initial actions 

b. Escapes 
1. Purpose 
2. Primary 
3. Secondary 

c. Non-routine egress 
1. Combination usage 
2. Blocked access 

d. Define a barricade 
e. Function of barricades 
f. Permanent barricades 
g. Temporary barricades 
h. Methods of erecting a temporary barricade 
i. Barricades in relationship with WIPP 

design 
j. Summary 

a. Evaluation of ground control 
b. Federal regulations 
c. State mining regulations 
d. WIPP procedures 
e. Introduction to ground control and 

ventilation 
f. Introduction to barring down and scaling 
g. Demonstration of bar down and scaling 

techniques 
h. Geological formation at WIPP 
i. Review of class room instruction 
j. Field activities 

1. Identification of bad back or rib 
2. Bar down operations 
3. Scaling down operations 
4. Safety issues 

k. Summary/exam 
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13. Hazard Recognition 
==6 hour 
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a. General hazard recognition 
1. Mining as a whole 
2. Comparing WIPP with general mining 

industry 
b. Mobile equipment 

1. Size 
2. Construction 
3. Other hazards 

c. Ground control 
1. Over confidence in work place 
2. Barriers 
3. Improper installation of control devices 

d. Electrical hazards 
1. Cables 
2. Substations and switch racks 

e. 
3. Unauthorized personal equipment 
Loss of ventilation 

f. 

g. 
h. 
i. 

1. Air quality 
2. Radiation 
Housekeeping 
1. General 
2. Risk to personnel 
Laser operations 
Seismic activity 
Summary 
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14. Health 
=1 hour 

a. Air quality 
1. Dust 
2. Other vapors 
3. Personal protective equipment 

b. Noise 
1. Acceptable working levels 

a. 8 hour shift 
b. Short term 

2. Protection against damage 
a. In-ear protection 
b. Over-the-ear protection 

c. Chemicals 
1. Use 
2. Personal protective equipment 
3. Training 
4. Health effects 
5. Pre-event planning 

d. Potable water 
e. Toilet facilities 

1. Chemical toilets 
f. Waste receptacles 

1. General 
g. Food consumption 

1. Restriction 
h. Radiation exposure 

1. ALARA 
2. External 
3. Internal 
4. Through wounds 

i. Summary 

All times are approximate and do not reflect additional time spent on topics that arise 
2 from class participation., student breaks, class size, and/or practical exercises. (i.e., Job 
3 Performance Measures) 
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COURSE: 

DURATION: 

PREREQUISITES: 

SCOPE: 

TYPE: 

OBJECTIVES: 

REFRESHER: 
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SAF-502 - Mine Safety-Experienced Miner Refresher 

=8 Hours 

SAF-501 

The instructor will update personnel of any change or modification in the 
underground 

Classroom 

Fulfill requirements of 30 CFR part 48, for annual experienced miner 
refresher training 

Mastery of the terminal objective will be demonstrated by scoring 80 
percent or higher on the course examination 

Annually 

COURSE DESCRIPTION (by lesson) 

1. Introduction 
=.5 hour 

2. Authority and Responsibility of 
Supervisors, Miner's Representatives 
=.5 hour 

a. Hand out 5000-23 MSHA Forms 
b. Workplace overview 

1. Ground control 
2. Electrical 
3. Air quality 
4. Equipment 

a. Accidents 
b. Fires 
c. Noise 

c. Summary 

a. Miner's representative 
b. Miner's rights and responsibilities 
c. Normal reporting of safety issues 
d. Safety issues with eminent danger 

1. Verbal notification 
2. Protection from reporting safety issues 
3. Work refusal 

e. Summary 
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3. Ventilation a. Intake volume 
==1 hour b. Intake points 

1. Air Intake Shaft 
2. Salt Handling Shaft 
3. Waste Shaft 

C. Exhaust volume 
1. Exhaust Shaft 
2. EFB capabilities 

d. Primary air-flow routes 
1. North mine area air flow (intake) 
2. North mine area air flow (exhaust) 
3. South construction air flow (intake) 
4. South construction air flow (exhaust) 
5. South disposal area air flow (intake) 
6. Waste Shaft station area 

e. Air quality 
1. Required testing 
2. Ventilation failure 
3. Adjustments 
4. Unapproved adjustments 

f. Summary 

4. Ground Control a. Ground control 
==1 hour 1. General employee responsibility 

'"' Typical ground failures L. 

3. Ground control practices 
b. Summary 

5. Entering and Leaving the Mine a. Underground access procedure 
Transportation and Controls 1. General employee responsibility 
==.5 hour 2. Violation of restricted areas 

b. Personal protective equipment 
C. Transportation 

1. The conveyance 
2. Mobile equipment 
3. Airlocks and doors 

d. Summary 

6. Communication, Warning Alarms and a. Communication systems 
signals 1. GTE telephone 
==.5 hour 2. Mine telephone 

3. Public address system 
b. Alarm systems 

1. Fire 
C. Emergency staging areas 

1. Assembly areas 
2. Station areas 
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d. Alarm notification actions 
1. Escapeways 
2. Retreat to station for evacuation 
3. Retreat to assembly areas 

e. Summary 

7. Mine Map, Escapeway, Emergency a. Escapeways 
Evacuation and Barricades b. Assembly areas 
==1 hour 1. Purpose 

2. Locations 
3. Personnel duties during emergencies 

C. Barricade equipment 
d. Summary 

8. Accident Prevention a. Event happenings 
==.5 hour b. Changing events 

C. Pre-event recognition 
d. Lessons learned 
e. Summary 

9. Self-Rescuer a. Definition 
==.5 hour b. Purpose 

C. Inspections 
d. Methods of conversion - catalytic 

conversion 
e. Protection from deadly gas 
f. Conversion to what compound? 
g. Effect time limit 
h. Compounds and operation 
i. Practical applications 
j. Summary 

10. First Aid a. Basic principles 
==1 hour 

All times are approximate and do not reflect additional time spent on topics that arise 
2 from class participation, student breaks, class size, and/or practical exercises. (i.e., Job 
3 Performance Measures) 
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COURSE: 

DURATION: 

PREREQUISITES: 

SCOPE: 

TYPE: 

OBJECTIVES: 

RIG-001 -Incidental Rigger 

=16 Hours 

None 

The instructor will present typesof rigging, how to size up the load to be 
lifted, and the mechanical lifting devices. 

Classroom 

Upon completion of this course, the student will be able to perform 
incidental rigger duties in compliance with the DOE Standard Hoisting 
and Rigging Manual DOE-STD-1 090-96. 

Mastery of the terminal objective will be demonstrated by scoring 80 
percent or higher on the course examination. 

REFRESHER: None 

COURSE DESCRIPTION (by lesson) 

1. Identifying Rigging Components 
=4 hours 

a. Qualifications 
b. Definitions 
c. Wire rope components 

1. Core 
2. Strand 
3. Wire 

d. Core 
1. Strand 
2. Wire 
3. Lay of the rope 
4. Length of the rope lay 
5. Inspection 

e. Web slings 
f. Polyester slings 
g. Wire rope slings 

1. Inspection 
2. Hooks 
3. Spreader beam 
4. Eyebolts 
5. Shackles - anchor and chain 
6. Wire rope clips - U bolt and twin base 
7. Turnbuckles 
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2. Inspection and Storage - Weight 
Calculation 
=4 hours 

3. Identity Lifts/Long Term Check-Out Hand 
Signals 
=4 hours 

4. Identify rigging Attachments, 
Accessories and Uses 
=4 hours 
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a. Rigging inspection 

a. 

b. 

C. 

d. 
e. 
f. 

a. 

1. Improper sling use 
2. Inspection techniques 
3. Rigging storage 
4. Load weight determination 
5. Calculations 
6. Center of gravity 
7. Slings and hitches 
8. Load angle 
9. Choker hitch rated capacity adjustment 
10. Load cell 

Load indicating devices 
1. Ordinary lift 
Critical lifts 
1. Determination 
2. Requirements 
Pre-engineered production lift 
Rigging check-out 
Long-term checkout 
Standard signals and signaler identification 

Beam Clamps 
1. Types 
2. Inspection 
3. Hand operated hoists 

a. Chain hoist 
b. Lever operated hoist 

1. Link chain 
2. Roller chain 
3. Wire rope 

b. Jacks 
c. Using jacks 
d. Cribbing 
e. Cribbing assembly 

All times are approximate and do not reflect additional time spent on topics that arise 
2 from class participation, student breaks, class size, and/or practical exercises. (i.e., Job 
3 Performance Measures} 
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COURSE: 

DURATION: 

PREREQUISITES: 

SCOPE: 

OBJECTIVES: 

REFRESHER: 

OPS-115 - Conduct of Shift Operations 

=8 hours 

None 

The instructor will describe how shift operation will be conducted at the 
site. 

Upon completion of this course, the student will be able to perform their 
job in accordance with Operations Department "Conduct of Operations" 
WP 04-CO. 

Mastery of the terminal objective will be demonstrated by scoring 80 
percent or higher on the course examination. 

NONE 

COURSE DESCRIPTION (by lesson) 

1. DOE Guidance for Conduct of 
Operations and Basic Requirements 
=1 hour 

a. DOE Policy 
b. DOE Orders 
c. Conduct of operations sections 

1. Operations organization and 
administration 

2. Shift routines and operating practices 
3. Control area activities for the WIPP 
4. Communications 
5. Control of on-shift training 
6. Investigation of abnormal events 
7. Notifications 
8. Control of equipment and system 

status 
9. Tagouts and lockouts 
10. Independent verification 
11. Logkeeping 
12. Operations turnover 
13. Operations aspects of facility unique 

processes 
14. Reqi.Jifed reading 
15. Timely orders to operators 
16. Operations procedures 
17. Operator aid posting 
18. Equipment and piping labeling 
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2. Sections of Conduct of Operations 
=5 hours 
A Communications 

B. Control Area Activities 

C. Control of Equipment and System 
Status 

D. Independent Verification 

E. Operator Aid Postings 

F. Equipment and Piping Labeling 

Waste Isolation Pilot Plant 
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d. Operations organization and administration 
1. Operations Policies 
2. Resources 
3. Monitoring of operating performance 
4. Accountability 
5. Planning for safety 

e. Procedures 
1. Use of procedures 
2. Working copies 

a. Emergency communications 
b. Public address system usage 
c. Contacting operators 
d. Radios 
e. Abbreviations and acronyms 
f. Oral instructions and informational 

communications 

a. Control area access 
b. Professional behavior 
c. Monitoring the main control panels 
d. Control operator ancillary duties 
e. Operation of control area equipment 

a. Status change authorization and reporting 
b. Equipment and systems alignment 
c. Equipment locking and tagging 
d. Equipment deficiency identification and 

documentation 
e. Work authorization and documentation 
f. Equipment post-maintenance testing and 

return to service 
g. Alarm status 
h. Temporary modification control 
i. Distribution and control of equipment and 

system documents 

a. Components requiring independent 
verification 

b. Occasions requiring independent 
verification 

c. Verification techniques 

a. Requirements 
b. Identifying labeling deficiencies 
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G. Shift Requirements a. Routines and operating practices 
1. Status practices 
2. Safety practices 
3. Operator inspection tours 
4. Round/tour inspection sheets 
5. Personnel protection 
6. Response to indications 
7. Resetting protective devices 
8. Load changes 
9. Authority to operate equipment 
10. Shift operating bases 

H. Control of On-Shift Training a. Adherence to training programs 

I. Logkeeping 

J. Operations Turnover 

b. On-shift instructor qualification 
c. Supervision and control of trainees 
d. Operator qualification program approval 
e. Training documentation 
f. Suspension of training 
g. Maximum number of trainees 

a. Establishment of operating logs 
b. Timeliness of recordings 
c. Information to be recorded 
d. Legibility 
e. Corrections 
f. Log review 
g. Care and keeping of logbooks 

a. Turnover checklists 
b. Document review 
c. Control panel walk-down 
d. Discussion and exchange of responsibility 
e. Shift crew briefing 
f. Reliefs occurring during the shift 

K. Operations Aspects of Facility Unique a. Operator responsibilities 
Processes b. Operator knowledge 

L. Required Reading 

c. Operator response to process problems 
d. Communications between operations and 

process personnel 

a. File lndex 
b. Reading assignments 
c. Required dates for completion of reading 
d. Documentation 
e. Review 

PERMIT ATTACHMENT F2 
Page F2-76 of 139 

: 0.382:~ 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 30, 2010 

M. Timely Orders to Operators a. Content and format 
b. Issuing, segregating, and reviewing orders 
c. Removal of orders 

3. Summary 

All times are approximate and do not reflect additional time spent on topics that arise 
2 from class participation, student breaks, class size, and/or practical exercises. (i.e., Job 
3 Performance Measures) 
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COURSE: 

DURATION: 

PREREQUISITES: 

SCOPE: 

TYPE: 

OBJECTIVES: 

TRG-296 - Root Cause Analysis 

=8 hours 

None 

The instructor will provide personnel with the knowledge and skills 
necessary to identify the root cause of unplanned plant events, in 
accordance with DOE standards. Students will analyze incidents to 
identify corrective action necessary to prevent the incidents from 
recurring. This training is recommended for all operators, technicians, 
supervisors, and managers. 

Classroom And Practical 

Upon completion of this course, the student will be able to perform root 
cause analysis in accordance with DOE Order 232.1. 

Mastery of the terminal objective will be demonstrated by scoring 80 
percent or higher on the course examination and satisfactory 
performance on the practical examination. 

REFRESHER: None 

COURSE DESCRIPTION (by lesson) 

1. Introduction to Root Cause Analysis 
=2 hours 

a. Case study 
b. Root cause 
c. Other causes 
d. Event 
e. Event/cause relationship 
f. Root cause analysis 
g. Reason for root cause analysis 

1. Overview 
2. Specifics 
3. Concern - employees 
4. Concern - facility 
5. Concern - company permanent image 
6. Concern- pubfic and environment 
7. Concern- economic 
8. Concern - legal 
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2. Root Cause Analysis Process a. Phases and sub-phases 
=4 hours 1. Collect data 

2. Correct 
3. Inform 
4. Follow-up 

b. Phase one - collect data 
1. What to collect 
2. How to collect 
3. Data review 

C. Phase two - assess 
1. Purpose 
2. Methods 
3. Use, advantages, and disadvantages 
4. Event and casual factor charting 
5. Consists of two phases 
6. Cause and effect 
7. Cause and effect charting 

d. Phase three - correct 
e. Phase four- communications 

1. Internal 
2. External 

f. Phase five - follow-up 

3. Root Cause Analysis at the WIPP a. Investigations 
=I hour b. Reportable and non-reportable events 

C. Root cause analysis team report 
d. Reportable events 
e. Non-reportable events 
f. Follow-up 

4. Summary 
=1 hour 

5. Homework 

All times are approximate and do not reflect additional time spent on topics that arise 
2 from class participation, student breaks, class size, and/or practical exercises. (i.e., Job 
3 Performance Measures) 
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COURSE: SAF-645 - RCRA Emergency Coordinator (WIPP Contingency Plan 
Procedure) 

DURATION: N/A 

PREREQUISITES: None 

SCOPE: 

TYPE: 

This self-paced lesson describes the responsibilities and actions to be 
taken by the RCRA Emergency coordinator and other emergency 
response personnel whenever the WIPP Contingency Plan is 
implemented. 

Self-paced 

OBJECTIVES: Upon completion of this course, the student will be able to perform the 
duties of RCRA Emergency Coordinator in accordance with established 
requirements. 

Mastery of the terminal objective will be demonstrated by scoring 80 
percent or higher on the course examination. 

REFRESHER: None 

1. State the purpose of the RCRA Contingency Plan. 

2. Describe the general responsibilities of the RCRA Emergency Coordinator. 

3. Identify the emergency response groups and their responsibilities. 

4. State when the Contingency Plan is to be implemented. 

5. Describe the criteria for Incident Levels I, II, and !!!. 

6. Describe the types of events that do not implement the Contingency P!an. 

7. Describe the activities regarding initial response and notification of emergency 
response personneL 

8. Describe the actions to be taken when a surface evacuation is declared. 

9. Describe the action to be taken when an underground evacuation is declared. 

10. State the information that is included in notifications to public safety and 
regulatory safety agencies. 

1.1. Describe the various means of identifying hazardous materials. 

PERMIT ATTACHMENT F2 
Page F2-80 of 139 

:03826 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 30, 2010 

12. Describe the information that is initially provided to the Emergency Coordinator by 
the EST. 

13. Describe the additional information that is collected to conduct a more thorough 
assessment. 

14. Define the 4 criteria that are evacuated in the assessment stage of an incident. 

15. State when the RCRA Emergency Coordinator would request assistance from off
site agencies. 

16. Describe the actions involved in the control, containment, and correction of an 
incident. 

17. Describe physical and chemical methods of mitigation. 

18. Describe the actions that are implemented in the event of a fire. 

19. Describe the actions to be taken in the event of an explosion. 

20. Describe the actions to be taken in the event of a spill. 

21. Describe the actions to be taken in the event of container spills or leakage. 

22. State who is responsible for the radiological decontamination of personnel. 

23. Describe the response actions to spills, or leaking, or punctured CH and RH TRU 
mixed waste containers. 

24. Describe the actions to be taken in the event of a natural emergency (earthquake, 
lightning strike, etc.) involving hazardous waste or materials. 

25. Describe the response efforts in the event of spalling of ground in the 
underground. 

26. Describe the response efforts in the event of a roof fall in the underground. 

27. Describe the events to be completed during the emergency termination phase. 

28. Describe the reporting requirements in the event the Contingency Plan is 
implemented. 
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COURSE: 

DURATION: 

PREREQUISITES: 

SCOPE: 

TYPE: 

OBJECTIVES: 

REFRESHER: 

1. Objectives 
= 10 minutes 

2. Presentation 
::::90 minutes 

SAF-632- Office Warden 

= 2 Hours 

None 

Classroom 

Upon completion of this course, the student will be able to state the 
responsibilities and duties of the Office Warden, in accordance with 
established guidelines, policies, and regulations. 

SAF-632 annually 

a. Define role of Office Warden 
b. List responsibilities 
C. Describe emergency notification system 
d. Describe purpose of assembly/staging 

areas 

a. Role of Office Warden 
b. Office Warden responsibilities 

1. Day-to-day 
2. Emergency situations 
3. Bomb threats 
4. Inclement weather 
5. Personnel accountability w/no 

assembly 
C. Emergency Notification System 

1. Different evacuation notifications 
2. Reporting emergencies 

d. Assembly/staging areas 
1. Purpose 
2. Locations 

3. Review and Exam 
= 20 minutes 

2 All times are approximate and do not reflect additional time spent on topics that arise 
3 from class participatton, student breaks, class size, and/or practical exercises (i.e. Job 
4 Performance Measures) 

PERMIT ATTACHMENT F2 
Page F2-82 of 139 

: 0~_:j8?S 



COURSE: 

DURATION: 

PREREQUISITES: 

SCOPE: 

OBJECTIVES: 

REFRESHER: 

SAF-621 -Firefighter I 

=40 hours 

None 
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This class prepares the student to respond to fires. This class is taught 
by the New Mexico Fire Academy 

Training is conducted 8 hours quarterly 

COURSE DESCRIPTION (by lesson) 

1. Inspection 
=.5 hour classroom 

2. Sprinklers 
=.5 hour classroom 

3. Overhaul 
=2 hours classroom 

a. Common causes of fires and their 
prevention 

b. Fire protection procedures 
c. Define importance of public relations 
d. Define dwelling inspection procedures 

a. Identify a fire department sprinkler 
connection and water motor alarm 

b. Connect hose lines to a fire department 
connection of a sprinkler or standpipe 
system 

c. Define how automatic sprinkler heads open 
and release water 

d. Temporarily stop flow of water from a 
sprinkler head 

a. Demonstrate searching for hidden fires 
b. Demonstrate exposure of hidden fires by 

opening ceilings, walls, floors, and pulling 
apart burned material 

c. Demonstrate how to separate and remove 
charred materials from unburned material 

d. Define duties of fire fighters left at the 
scene for fire and security surveillance 

e. Identify the purpose of overhaul 
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4. Salvage 
==1.5 hours classroom 
==.5 hours practical 

5. Fire Streams 
==1.5 hours classroom 
==2.5 hours practical 

6. Fire Hoses, Nozzles, and Appliances 
==2.5 hours classroom 
==3.5 hours practical 

a. Identify the purpose of salvage and its 
value 

b. Demonstrate folds and rolls of salvage 
covers 

c. Demonstrate salvage cover throws 
d. Demonstrate the techniques of inspection, 

cleaning, and maintaining salvage 
equipment 

a. Define a fire stream 
b. Manipulate a nozzle so as to attack Class 

A and Class B fires 
c. Define water hammer and at least one 

method for its prevention 
d. Demonstrate how to open and ctose a 

nozzle 

a. Identify the sizes, types, amounts, and 
uses of hose carried on a pumper 

b. Demonstrate the use of nozzles, hose 
adapters, and hose appliances carried on a 
pumper 

c. Advance dry hose lines of two different 
sizes from a pumper: 
1. Into a structure 
2. Up a ladder into an upper floor window 
3. Up an inside stairway to an upper floor 
4. Up an outside stairway to an upper 

floor 
5. Down an inside stairway to a lower 

floor 
6. Down an outside stairway to a lower 

floor 
7. To an upper floor by hoisting 

d. Advance charged hose lines of two 
different sizes from a pumper 
1. Into a structure 
2. Up a ladder into an upper floor window 
3. Up an inside stairway to an upper floor 
4. Up an outside stairway to an upper 

floor 
5. Down an inside stairway to a lower 

floor 
6. Down an outside stairway to a lower 

floor 
7. To an upper floor by hoisting 
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7. Forcible Entry 
=3 hours classroom 
=1 hour practical 
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e. Demonstrate the techniques for cleaning 
fire hose, couplings, and nozzles and 
inspecting for damage 

f. Connect a fire hose to a hydrant and fully 
open and close the hydrant 

g. Demonstrate the loading of fire hose on a 
fire apparatus and identify the purpose of 
at least three types of hose loads and 
finishes 

h. Demonstrate three types of hose rolls 
i. Demonstrate two types of hose carries 
j. Demonstrate coupling and uncoupling of 

the fire hose 
k. Work from a ladder with a charged attack 

line which shall be 1.5" or larger 
I. Demonstrate carrying hose into a building 

to be connected to a standpipe 
m. Demonstrate the methods for extending a 

hose line 
n. Demonstrate replacing a burst section of 

hose line 

a. Identify and demonstrate each type of 
manual forcible entry tool 

b. Identify the method and procedure of 
properly cleaning, maintaining, and 
inspecting each type of forcible entry tool 
and equipment 
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8. Ladders 
=1.5 hours classroom 
=2.5 hours practical 

9. Rescue 
=5 hour classroom 
=1.25 hours practical 

a. Identify each type of ladder and its 
intended use 

b. Demonstrate the following ladder carries: 
1. One person carry 
2. Two person carry 
3. Three person carry 
4. Four person carry 
5. Five person carry 
6. Six person carry 

C. Raise each type and size of ground ladder 
d. Climb the full length of every type 
e. Climb the full length of each type of ground 

and aerial ladder carrying fire fighting tools 
or equipment while ascending and 
descending 

f. Climb down the full length of a ground and 
aerial ladder carrying an injured person 

g. Demonstrate the techniques of working 
from ground and aerial ladders with tools 
and appliances 

h. Demonstrate the techniques of cleaning 
ladders 

a. Demonstrate the removal of injured 
persons from immediate hazards practical 
by use of carries, drags, and stretchers 

b. Demonstrate searching for victims in 
burning, smokefilled buildings, or other 
hostile environments 

C. Define the use of a life belt 
d. Define safety procedures as they apply to 

rescue 
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10. Self-Contained Breathing Apparatus 
=2 hours classroom 
=2 hours practical 

11. Ropes 
=2 hours class room and practical 
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a. Identify at least four hazardous respiratory 
environments encountered in fire fighting 

b. Demonstrate the use of all types of self
contained breathing apparatus in a dense 
smoke environment 

c. Identify the physical requirements of the 
wearer, the limitations of the self-contained 
breathing apparatus, and the safety 
features of all types of self-contained 
breathing apparatus 

d. Demonstrate donning self-contained 
breathing apparatus while wearing 
protective clothing 

e. Demonstrate that the self-contained 
breathing apparatus is in a safe condition 
for safe use 

f. Identify the procedure for cleaning and 
sanitizing the self-contained breathing 
apparatus for future use 

a. Identify and describe the purpose for 
specific knots 

b. Identify the construction characteristics and 
appropriate uses of natural and synthetic 
fiber rope 

c. Demonstrate tying a bowline knot, a clove 
hitch, rescue knot, figure of eight knot, a 
becket or sheep bend. and an overhand 
safety knot 

d. Demonstrate the bight, loop, round turn, 
and half hitch as used in tying knots and 
hitches 

e. Using an overhand knot, hoist any selected 
forcible entry tool. ground ladder, or 
appliance to a heig.ht of 20 feet 

f. Demonstrate the techniques of inspecting, 
cleaning, maintaining, and storing rope 
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12. Ventilation 
==5 hours classroom 

13. Safety 
::::1 hour classroom 

a. Define the principals of ventilation, and 
identify the advantages and effects of 
ventilation 

b. Identify the dangers present and 
precautions to be taken when performing 
ventilation 

c. Demonstrate opening various types of 
windows from inside and outside, with and 
without tools 

d. Demonstrate breaking window and door 
glass and its removal 

e. Using an ax, demonstrate the ventilation of 
a room and a floor 

f. Define the theory of a back draft explosion 

a. Identify dangerous building conditions 
created by fire 

b. Demonstrate techniques for action when 
trapped or disoriented in a fire situation 

c. Define procedures to be used in electrical 
emergencies 

d. Define fire service lighting equipment 
e. Identify safety procedures when using fire 

services lighting equipment 
f Demonstrate the use of portable power 

plants, lights, cords, and connectors 
g. Define safety procedures as they apply to 

emergency operations, specifically: 
1. Protective equipment 
2. Team concept 
3. Portable tools and equipment 
4. Riding and apparatus 
5. Hazardous materials incidents 
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14. Fire Behavior 
=3 hours 

a. Define fire 
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b. Define the fire triangle and fire tetrahedron 
c. Identify two chemical, mechanical, and 

electrical energy sources · 
d. Define the following stages of fire: 

1. Incipient 
2. Flame spread 
3. Hot smoldering 
4. Flash over 
5. Steady state 
6. Clear burning 

e. Define the three methods of heat transfer 
f. Define the three physical stages of matter 

in which fuels are commonly found 
g. Define the hazard of finely divided fuels as 

they relate to the combustion process 
h. Define flash point, fire point, and ignition 

temperature 
i. Define concentrations in air as it affects 

combustion 
j. Identify three products of combustion found 

in structural fires which create a life hazard 

All times are approximate and do not reflect additional time spent on topics that arise 
2 from class participation, student breaks, class size, and/or practical exercises (i.e., Job 
3 Performance Measures) 
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COURSE: 

DURATION: 

PREREQUISITES: 

SCOPE: 

TYPE: 

OBJECTIVES: 

REFRESHER: 

EOC-1 01 - Initial Mine Rescue 

20 Hours 

Physical, underground experience 

Classroom, field, hands-on 

Upon completion of this training, the student will be able to wear and 
maintain a Drager self-contained breathing apparatus, and perform all 
the functions required as a member of a mine rescue team. 

48 hours of refresher training is required annually 

COURSE DESCRIPTION (by lesson) 

1. MSHA 2004 (Drager BG 17 4-A) 
::::8 hours 

2. MSHA 2202 (Mine Gases) 
==2 hours 

a. Description 
b. Major parts 
c. Wearing and testing 
d. Limitations 
e. Maintenance 

a. Meaning of terms 
1. Specific gravity 
2. Explosive range 
3. Toxicity 
4. Asphyxiate 
5. Solubility 

b. Physical properties and characteristics 
1. Normal air 
2. Oxygen 
3. Nitrogen 
4. Carbon dioxide 
5. Carbon monoxide 
6. Oxides of nitrogen 
7. Hydrogen 
8. Hydrogen sulfide 
9. Sulfur dioxide 
10. Methane 

c. Composition, physical properties, and 
characteristics 
1. Smoke 
2. Rock strata gases 
3. Damps 
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3. MSHA 2203 (Mine Ventilation) a. Purpose and methods 
=2 hours b. Ventilation controls 

C. Proper chain-of-command when altering 
ventilation 

d. Air measurement devices 
e. Construction of ventilation controls 

4. MSHA 2204 (Mine Exploration) a. Examination of mine openings 
=2 hours b. Barefaced exploration 

C. The fresh air base 
d. Apparatus teams 
e. Briefing 
f. Going underground 
g. Exploration procedures 
h. Traveling procedures 
i. Ground testing 
j. Debriefing 

5. MSHA 2205 (Firefighting) a. Classification of fires 
=2 hours b. Firefighting equipment 

C. Firefighting techniques 
1. Indirect 
2. Direct 

d. Explosions 

6. MSHA 2206 (Rescue of Survivors) a. Rescuing survivors 
=2 hours 1. Rescue techniques 

2. First aid 
b. Recovery of bodies 

7. MSHA 2207 (Mine Recovery) a. Assessing conditions 
=2 hours b. Reestablishing ventilation 

C. Clearing and rehabilitating 

All times are approximate and do not reflect additional time spent on topics that arise 
from class participation, student breaks, class size and/or practical exercises (i.e., Job 
Performance Measures) 
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COURSE: 

DURATION: 

Radiological Control Technician Fundamental Academic Lessons 

-52 hours 
Students may elect to test out of these courses with Radiological Control 
Manager approval 

PREREQUISITES: Lesson specific 

SCOPE: Lesson specific 

REFRESHER: Requalification every two years 

COURSE DESCRIPTION (by module) 

1. Basic Mathematics and Algebra (CL 1.01) =4 hours 

a. Prerequisites - None 
b. Scope - This lesson is a review of arithmetic and algebraic methods used to 

perform various radiological control calculations required by the RCT to 
perform his/her daily duties. These calculations include scientific notation, unit 
analysis and conversion, radioactive decay calculations, dose rate/distance 
calculations, shielding calculations, and stay-time calculations. 

c. Outline - Introduction 
Basic math operations with fractions 
Basic math operations with decimals 
Convert fractions to decimals and vice-versa 
Convert percent to decimal and vice-versa 
Basic math operations with signed numbers 
Basic math operations with exponents 
Find rational square roots 
Convert scientific notation to standard form and vice-versa 
Basic math with scientific notation 
Solving equations using the "Order of Mathematical Operations" 
Performing algebraic functions 
Solving equations with common and natural logarithms 
Exam 

2. Unit Analysis and Conversion (CL 1.02) =4 hours 

a. Prerequisites - None 
b. Scope - This lesson is a review of the unit analysis and conversion process 

necessary for the RCT to perform air and water sample activity calculations, 
contamination calculations, and many other applications. 

c. Outline - Introduction 
Unit systems of measurement and base units for mass, length and time 
Sl prefix values and abbreviations 
Using conversion factors/tables 
Using formulas 
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Exam 

3. Physical Sciences (CL 1.03) =4 hours 

a. Prerequisites - None 
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b. Scope - This lesson is a review of basic physics since the RCT may work in 
environments where materials can undergo changes in state, resulting in 
changes in the radiological work environment. 

c. Outline - Introduction -
Work/force/energy in relation to physics 
Identify and describe four forms of energy 
State the Law of Conservation of Energy 
Solid/liquid/gas in regards to shape and volume 
Basic atom structure 
Defining physical science terms 
Identifying symbols 
Periodic Table element arrangement 
Identifying Periodic Table layout 
Defining terms relative to atomic structure 
Exam 

4. Nuclear Physics (CL 1.04) =4 hours 

a. Prerequisites - None 
b. Scope - This lesson is designed to provide an understanding of the forces 

present within an atom. 
c. Outline - Introduction 

Definitions: Nucleon, Nuclide, Isotope 
Mass-Energy Equivalence Concept 
Definitions: Mass Defect, Binding Energy 
Definitions: Fission, Criticality, Fusion 
Exam 

5. Sources of Radiation (CL '1.05) =4 hours 

a. Prerequisites - None 
b. Scope- This lesson provides an understanding that radiation sources are not 

limited to nuclear facilities. The study of radiation sources provides data for: 
The basis for occupational exposure 
Showing the effects from high source exposures 
Assessing the impact on radiation background from nuclear facilities 
Determining the use of building materials 

c. Outline - Introduction 
Identifying natural background radiation sources 
Identifying artificially produced radiation sources and dose magnitudes from 
each source 
Exam 

G. Radioactivity and Radioactive Decay (CL 1.06) =4 hours 
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a. Prerequisites - None 
b. Scope - This lesson provides an understanding of the radioactive decay 

processes from different types of radionuclides. 
c. Outline - Introduction 

Neutron to proton ratio 
Definitions: radioactivity, radioactive decay 
Characteristics of alpha, beta, and gamma 
Identifying radioactive decay modes 
Decay of radioactive nuclides 
Differences: natural and artificial radioactivity 
Unstable fission products 
Three naturally-occurring radioactive families and their end products 
Identify nuclide attributes with Nuclide Chart 
Tracing nuclide decay and stable end-product 
Definitions: curie, Becquerel 
Definitions: specific activity, half-life 
Calculate activity using the decay formula 
Defining exposure, absorbed dose, dose equivalent, and quality factor 
Defining roentgen, rad/gray, and rem/sievert 
Exam 

7. Interaction of Radiation with Matter (CL 1.07) =4 hours 

a. Prerequisites - None 
b. Scope - This lesson provides an understanding of how different types of 

radiation interacts with different types of matter. 
c. Outline - Introduction 

Define ionization, excitation, bremsstrahlung 
Defining specific ionization, linear energy transfer (LET), stopping power, 
range, and W-value 
Alpha particle energy transfer 
Energy transfer for beta particulate radiation 
Gamma photon interaction with matter 
Kinetic energies of various types of neutrons 
Slow neutron capture 
Scattering interactions for fast neutrons 
Characteristics of materials shielding alpha, beta, gamma and neutron 
radiations 
Exam 

8. Biological Effects of Radiation (CL-1 .08) = 4 hours 

a. Prerequisites - None 
b. Scope -This lesson provides a basic understanding of the methods in which 

radiation may cause biological damage so that the RCT may protect 
themselves and the workers from unnecessary exposure to ionizing radiation. 

c. Outline - Introduction 
Function of various cell structures 
Effects of radiation on cell structures 
Law of Bergonie and Tribondeau 
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Factors affecting radiosensitivity of cells 
Most and least radiosensitive cells 
Reactions on cells from ionizing radiation 
Definitions: stochastic, non-stochastic effect 
LD 50/30 value for humans 
Somatic effects of chronic radiation exposure 
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Three types of acute radiation syndromes and associated exposure levels 
and symptoms 
Radiation exposure risks to embryo and fetus 
Somatic and heritable effects 
Exam 

9. Radiological Protection Standards (CL 1.09) = 4 hours 

a. Prerequisites - None 
b. Scope -This lesson provides an understanding of the history of the 

development of the limits to show why the current limits of exposure are 
imposed. This lesson also provides an awareness of the current CFRs and 
DOE Orders that may affect the RCTs at the work place. 

c. Outline - Introduction 
Role of advisory agencies in developing radcon recommendations 
Role of regulatory agencies in developing standards and regulations 
DOE RCM purpose and scope 
DOE RCM use of "shall" and "should" 
Exam 

10. ALARA (CL 1.10) = 4 hours 

a. Prerequisites - None 
b. Scope- This lesson provides an understanding of the ALARA philosophy and 

shows the methods for the RCT to establish and maintain the commitment to 
ALARA that all personnel at the facility must have for a safe radiological work 
place. 

c. Outline - Introduction 
Base assumptions for ALARA philosophy 
Collective personnel and individual exposure 
Effective radiological ALARA program 
Purposes of pre- and post-job reviews 
RCT responsibilities for implementation 
Exam 
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11. External Exposure Control (CL 1.11} = 4 hours 

a. Prerequisites - None 
b. Scope -This lesson provides an understanding of external exposure reduction 

and control measures available to the RCT to provide the best coverage and 
support at the radiological work site. 

c. Outline - Introduction 
Four basic methods for minimization 
Calculating gamma exposure rates 
Source reduction techniques 
Time-saving techniques 
Calculating remaining allowable dose equivalent or stay time 
"Distance to radiation sources" techniques 

Calculating exposure rate or distance for a point source of radiation 
Calculating exposure rate or distance for a line source of radiation 
Effects of distance on exposure rates from a plane source 
Mass and linear attenuation coefficients 
Defining "density thickness" 
Density-thickness values for skin, lens of the eye, and the whole body 
Using equations to calculate shielding thickness and exposure rates for 
gamma/x-ray radiation 
Exam 

12. Internal Exposure Control (CL 1.12) = 4 hours 

a. Prerequisites - None 
b. Scope - This lesson is designed to familiarize the technician with those actions 

necessary as a result of the entry of radioactive materials into the body and the 
basis for those actions. 

c. Outline - Introduction 
Four ways radioactive material enters the body 
Methods to prevent/minimize entry of radioactive materia! 
Defining and distinguishing ALl and DAC 
Determining basis for ALl 
Defining "reference man" 
Using DACs to minimize internal exposure 
Behavior of radioactive materials ln the body 
Natural reductions of radionuclides in body 
Relationship between physical, biological and effective half lives 
Calculating effective half life 
Medical erimination methods 
Exam 
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13. Radiation Detector Theory (CL 1.13) == 4 hours 

a. Prerequisites - None 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 30, 201 0 

b. Scope - This lesson provides a good theoretical understanding of radiological 
instrumentation to help RCTs understand the data obtained by that 
instrumentation. 

c. Outline - Introduction 
Fundamental laws of electrical charges 
Defining current, voltage, resistance, and their respective units 
Functions of detector and readout circuitry components in radiation 
measurement system 
Parameters affecting ion pair numbers in a gas-filled detector 
Regions of gas amplification curves 
Characteristics of a detector used in gas amplification curve regions 
Defining resolving time, dead time, and recovery time 
Discriminating between various types of radiation and various radiation 
energies 
Operation of scintillation detector and associated components 
Operation of neutron detector 
Principles of Geli and HPGe detectors 
Exam 
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COURSE: Radiological Control Technician Site-Specific Academic Lessons 

DURATION: =88 hours 

PREREQUISITES: Lesson specific 

SCOPE: Lesson specific 

1. Counting Errors and Statistics 'CL2.03) = 4 hours 

a. Prerequisites- CL 1.01 through CL 1.13 
b. Scope - This lesson provides a basic knowledge of the random process of 

detecting and measuring radioactivity and the associated counting errors 
involved with that process. The RCTs will use this knowledge when obtaining 
the radioactivity measurements to make decisions that may affect the health 
and safety of workers at the facility and its surrounding environments 

c. Outline - Introduction 
Analyzing errors and their effect on sample measurements 
Sample analysis statistics applications 
Defining mean, median, and mode 
Determining mean, median, and mode 
Defining variance and standard deviation 
Calculating the standard deviation 
Purpose of Chi-squared test 
Criteria for acceptable Chi-squared values at the WIPP 
Purpose of creating quality control charts 
WIPP QC chart maintenance and review requirements 
Purpose of warning and control limits 
Purpose of efficiencies and correction factors 
Calculating efficiencies and correction factors 
Meaning of counting data reported as "x±_y" 
Reporting results to desired confidence level 
Purpose of determining background 
W!PP methods and requirements for determining background 
Purpose of performing sample planchet maintenance 
WIPP method and requirements of performing planchet maintenance for 
counting systems 
Methods to improve statistical validity of sample measurements 
Defining and explaining "detection limits" 
Calculate detection limit values at WIPP 
Purpose, method, and criteria for acceptable values of determining crosstalk 
at the W!PP 
Purpose and method of performing voltage plateau 
Exam 
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2. Dosimetry (CL2.04) = 4 hours 

a. Prerequisites - None 
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b. Scope - This lesson introduces the types of dosimeters used to measure 
external radiation to people at the facility. The material presented in this lesson 
is valuable to RCTs since dosimeters are the only direct method to measure and 
document personnel radiation exposure and ensure regulatory compliance with 
applicable limits. 

c. Outline - Introduction 
DOE occupational worker external exposure limits 
DOE established limits for embryo/fetus 
WIPP administrative exposure control guidelines for radiation/non-radiation 
workers, incidents and emergencies, and unborn children 
Requirements for pregnant worker 
Theory of operation of a TLD 
Theory of operation of a TLD reader 
Advantages and disadvantages of a TLD 
WIPP beta-gamma TLDs 
WIPP neutron TLDs 
WIPP TLD use requirements 
WIPP personnel neutron dosimeter types and principle of operation 
WIPP self-reading dosimetry (SRD) principle of operation 
WIPP alarming dosimeter use guidelines and principle of operation 
WIPP bioassay monitoring methods 
Exam 

3. Contamination Control (CL2.05) = 4 hours 

a. Prerequisites - None 
b. Scope- This lesson shows that contamination control is probably one of the 

most difficult and challenging tasks the RCTs will encounter. This lesson covers 
the methods to prevent personnel contaminations and releases of radioactive 
material into the environment which is the ultimate purpose of a radiological 
control organization. 

c. Outline - Introduction 
Removable and fixed surface contamination 
Components of the radiation monitoring program 
Basic goal of the program 
Basic principles 
Possible engineering control methods 
Use of protective clotf!ing 
Basic factors which determine protective clothing requirements 
Exam 
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4. Airborne Sampling Program/Methods (CL2.06) = 4 hours 

a. Prerequisites - None 
b. Scope - This lesson provides an overview of the air sampling program and the 

methods for obtaining airborne radioactivity concentration in an area to ensure 
that the control measures assigned are effective and continue to be effective. 

c. Outline - Introduction 
Primary objectives of air monitoring program 
Three physical states of radiation contaminants 
Ensuring a representative air sample 
Defining "isokinetic sampling" 
Six methods for obtaining samples and their principle of operation 
Selection of air monitoring methods 
Purpose of five types of samplers/monitors 
Factors affecting accuracy of measurements 
WIPP air monitoring program 
Exam 

5. Airborne Sampling Laboratory (CL2.06A) = 4 hours 

a. Prerequisites- None 
b. Scope - This training laboratory provides the initial on-the-job training for the job 

performance measures (JPMs) pertaining to the Airborne Sampling 
Program/Methods. 

c. Outline - Introduction 
Collecting F AS filters 
Analyzing air sample for radioactivity 
Changing 'Station A' FAS filters 
Determining appropriate respiratory equipment based on air activity 

6. Radiological Source Control (CL2.08) = 4 hours 

a. Prerequisites - None 
b. Scope - This lesson provides an understanding of the purposes, uses, methods 

to control radioactive sources that are necessary at a nuclear faciiity. 
c. Outline- Introduction 

N41. 1 requirements for radioactive sources 
WIPP sources that must be controlled 
Packaging, marking and labeling requests 
Storage area approval and posting requests 
WIPP procedures for storage and accountability of radioactive sources 
Exam 
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7. Access Control and Work Area Setup (CL2.10) = 4 hours 

a. Prerequisites - None 
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b. Scope - This lesson presents instruction in Radiological Work Permits, various 
types of postings used in radiological areas, setting up radiological areas, 
access controls, and releasing of material from radiological areas. 

c. Outline - Introduction 
Purpose and information on Radiological Work Permit (RWP) including 
WIPP classifications 
Responsibilities in using or initiating RWP 
WIPP document that governs our ALARA program 
WIPP establishment of exposure/performance goals 
WIPP conditions requiring a pre-job ALARA review 
WIPP conditions requiring a post-job ALARA review 
Purpose of postings, signs, labels and barricades; and RCTs responsibilities 
for them 
WIPP postings, requirements for postings/barriers, and entry requests for 
various radiological areas 
Setting up radiological areas 
Containment device discrepancies 
Setting up portable ventilation systems and count rate meters 
Requirements while working in RBAs 
Requirements for removing or releasing materials from any radiological area 
Exam 

8. Radiological Work Coverage (CL2.11) = 4 hours 

a. Prerequisites - None 
b. Scope- This lesson covers the methods of job coverage by RCTs to assist 

radiological workers in keeping their radiation exposures ALARA. 
c. Outline - Introduction 

Three purposes of job coverage 
Continuous and intermittent job coverage 
Conditions that require job coverage 
Planning job coverage 
Pre-job briefing discussions 
Worker and technician exposure control techniques 
WlPP in-progress radiological surveys 
WIPP documentation of in-progress surveys 
Actions taken for unexpected survey results 
Contamination control techniques 
Preventative job coverage techniques 
Overall job control techniques 
WP 12-5 reasons to stop radiological work activities 
Exam 
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9. Shipment/Receipt of Radioactive Material (CL2.12) = 4 hours 

a. Prerequisites - None 
b. Scope-
c. Outline - Introduction 

Regulatory agencies for radioactive material transport 
Defining the DOT terms: LSA, Limited Quantity, Transport Index, Exclusive 
Use, and Closed Transport Vehicle 
Determining radionuclide contents of a package 
Radiation and contamination surveys and applicable limits performed on 
packages 
Radiation and contamination surveys and applicable limits performed on 
exclusive use vehicles 
Placement of placards on transport vehicles 
WIPP shipment release inspection criteria 
WIPP procedures for receipt and shipment 
WIPP procedures for shipments exceeding limits 
WIPP procedures for opening packages 
Exam 

10. Radiological Incidents and Emergencies (CL2.13) = 4 hours 

a. Prerequisites- None 
b. Scope - This lesson covers the necessary immediate and supplementary 

actions for responding to radiological emergencies and abnormal events. This 
lesson also reveals that, although most people do not take incident response 
planning seriously because they do not expect the unexpected, incidents do 
occur, and experience has shown that best response comes from workers who 
have prepared themselves with a plan for dealing with incidents. 

c. Outline - Introduction 
RCT general response and responsibilities 
Emergency equipment and facilities, including location and contents of 
emergency equipment kits 
RCT response to CAM alarm 
RCT response to personnel contamination monitor alarm 
RCT response to off scale or lost dosimetry 
RCT response to radiation levels or area alarm 
RCT response to dry or liquid spill 
RCT response to fire in a radiological area or involving radioactive materials 
RCT response to other incidents 
Emergency response levels 
Incident documentation procedures 
Emergency response team structure 
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Plant incidents, including cause, prevention, and response 
Exam 

11. Personnel Decontamination (CL2.14) == 4 hours 

a. Prerequisites - None 
b. Scope - This lesson outlines the best methods available to control or oversee 

the decontamination of a contaminated individual. 
c. Outline - Introduction 

Three factors in personnel decontamination 
Required RCT preliminary actions and notifications for contaminated 
individual 
RCT response to clothing contamination 
RCT response to skin contamination 
Using decontamination reagents to decontaminate personnel 
Exam 

12. Radiological Considerations for First Aid (CL2.15) == 4 hours 

a. Prerequisites - None 
b. Scope - This lesson introduces the special considerations for injuries in 

radiological areas. It is incumbent on the RCT to use his/her knowledge and 
training to make judgement calls based on available facts and conditions. Often 
there is more than one "right way" to handle the situation, with many alternatives 
which may all work equally well. 

c. Outline - Introduction 
Treatment of minor radiation injuries 
Treatment of major radiation illness/injury 
RCT's responsibility at scene of major radiation injury after arrival of medical 
personnel 
WIPP treatment and transport of contaminated injured personnel 
Exam 

13. Radiation Survey Instrumentation (CL2.16) == 4 hours 

a. Prerequisites - None 
b. Scope - This lesson provides an understanding of radiation survey instruments 

to ensure the data obtained is accurate and appropriate for the source of 
radiation. This lesson contains information about widely used portable radiation 
survey instruments. 

c. Outline - Introduction 
Appropriate external radiation survey instruments and their selection 
WIPP ion chamber instrument features and specifications 
WIPP high range instrument features and specifications 
WIPP neutron detection and measurement instrument features and 
specifications 
Exam 
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14. Contamination Monitoring Instrumentation (CL2.17) = 4 hours 

a. Prerequisites - None 
b. Scope - This lesson provides an understanding of contamination monitoring 

(count rate) instruments to provide the basis for assignment of practical 
contamination and internal exposure controls, to establish the proper controls, 
and to identify personnel contamination prior to exiting radiological areas at the 
facility. 

c. Outline - Introduction 
Portable contamination monitoring equipment selection 
WIPP beta/gamma ahd/or alpha survey count rate meter probe features and 
specifications 
WIPP count rate instrument features and specifications 
WIPP personnel contamination monitor features and specifications 
WIPP contamination monitor (tool, bag, laundry monitors) features and 
specifications 
Exam 

15. Air Sampling Equipment (CL2.18) = 4 hours 

a. Prerequisites - None 
b. Scope 
c. Outline - Introduction 

WIPP portable air sampler (PAS) selection 
Physical and operating characteristics and limitation(s) of WIPP portable air 
samplers 
Physical and operating characteristics and limitation(s) of WIPP motor air 
pumps 
Pre-operational checkout of WIPP PASs 
Physical and operating characteristics and limitation(s) of WIPP beta
gamma CAMs 
Physical and operating characteristics and limitation(s) of WIPP alpha CAMs 
Exam 

16. Counting Room Equipment (CL2. 1 9) = 4 hours 

a. Prerequisites - None 
b. Scope - This lesson covers counting room equipment in relation to types used, 

purpose for, radiation monitored, operational requirements, and specific 
limitations and characteristics. The RCT uses information from these counting 
Instruments to identify and assess the hazards presented by contamination and 
airborne radioactivity and establish protective requirements for work performed 
in radiological areas. 

c. Outline - Introduction 
WIPP Scintillation Alpha and Beta laboratory counter/scalers' features and 
specifications 
W!PP low background auto alpha/beta proportional counting system 
features and specifications 
Exam 
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COURSE: Radiography (Level 1) 

TYPE: Classroom/OJT 

OBJECTIVES: Upon completion of this course and obtaining a grade of at least 80% on 
a comprehensive examination, the student will be able to review 
radtography records performed by another radiographer. Level 1 
radiographers will perform a practical capability demonstration in the 
presence of an experienced, qualified radiography operator or trainer. 

REFRESHER: Biennially 

COURSE DESCRIPTION 

Level 1 radiography operators shall be instructed in the specific waste generating practices and 
typical packaging configurations expected to be found in each Waste Matrix Code at each site 
shipping waste to WIPP. The OJT and apprenticeship shall be conducted by an experienced, 
qualified radiography operator or trainer prior to qualification of the training candidate. 

The Permittees' Level 1 radiography training program includes: 

Formal Training 

~ Project Requirements 
• State and Federal Regulations 
• Basic Principles of Radiography 
• Radiography of Waste Forms (including the ability to identify liquid and compressed 

gases which will be verified by a radiography subject matter expert) 
• Waste Stream-Specific Instruction (e.g., specific waste generating processes, typical 

packaging configurations, waste material parameters) 

On-the-Job Training 

• System Operation (equipment and procedures used by Level 1 radiographers) 
• Identification of Packaging Configurations 
• Identification of Waste Material Parameters/Waste Matrix Codes 
• Identification of liquid in excess of the limits in the TSDF-WAC, and compressed 

gases 
• Verification of waste stream description 
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COURSE: Radiography (Level 2) 

TYPE: Classroom/OJT 

OBJECTIVES: Upon completion of this course, the student will be able to perform 
radiography in a safe manner and will be able to confirm whether waste 
contains ignitable, corrosive, or reactive waste. 

Successfully pass a comprehensive exam based upon training enabling 
objectives. The comprehensive exam will address the radiography 
operation, documentation, and procedural elements stipulated in this 
WAP. 

Perform practical capability demonstration in the presence of appointed 
site Permittee radiography subject matter expert. 

REFRESHER: Biennially 

COURSE DESCRIPTION 

Level 2 radiography operators shall be instructed in the specific waste generating practices and 
typical packaging configurations expected to be found in each Waste Matrix Code at each site 
shipping waste to WIPP. The OJT and apprenticeship shall be conducted by an experienced, 
qualified radiography operator prior to qualification of the training candidate. 

The Permittees' Level 2 radiography training program includes: 

Formal Training 

• Project Requirements 
• State and Federal Regulations 
• Basic Principles of Radiography 
• Radiographic Image Quality 
• Radiographic Scanning Techniques 
• Application Techniques 
• Radiography of Waste Forms 
• Standards, Codes, and Procedures for Radiography 
• Waste Stream-Specific Instruction 
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On-the-Job Training 

• System Operation 
• Identification of Packaging Configurations 
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• Identification of Waste Material Parameters/Waste Matrix Codes 
• Identification of liquid in excess of the TSDF-WAC limits and compressed gases 
• Verification of waste stream description 

A radiography training drum shall include items common to the waste streams to be confirmed 
by the Permittees. The training drums shall be divided into layers with varying packing densities 
or different drums may be used to represent different situations that may occur during 
radiography examination by the Permittees. The following elements will be in a radiography 
training drum(s): 

• Aerosol can with puncture 
• Horsetail bag 
• Pair of coveralls 
• Empty bottle 
• Irregular shaped pieces of wood 
• Empty one gallon paint can 
• Full container 
• Aerosol can with fluid 
• One gallon bottle with three tablespoons of fluid 
• One gallon bottle with one cup of fluid (upside down) 
• Leaded glove or leaded apron 
• Wrench 

These items shall be successfully identified by the operator as part of the qualification process. 

Requalification of operators shall be based upon evidence of continued satisfactory 
performance (primarily video/audio reviews) and shall be done at least every two years. 
Unsatisfactory performance will result in disqualification. Unsatisfactory performance is defined 
as the misidentification of liquid in excess of the limits (as defined in the TSDF-WAC) or 
compressed gases in a training drurn or a score of less than eighty percent (80%) on the 
comprehensive exam. Retraining and demonstration of satisfactory performance are required 
before a disqualified operator is again allowed to operate the radiography system for the 
Permittees. 

PERMIT ATTACHMENT F2 
Page F2-107 of 139 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
November 30, 2010 

COURSE: 

TYPE: 

OBJECTIVES: 

REFRESHER: 

Visual Examination (Level 1) 

Classroom/OJT 

Upon completion of this course and obtaining a grade of at least 80% on 
a comprehensive examination, the student will be able to perform a 
review of visual examination records and will be able to confirm the 
Summary Category Group, Waste Matrix Code and whether waste 
contains ignitable, corrosive, or reactive waste. Level 1 visual 
examination personnel will perform a practical capability demonstration 
in the presence of an experienced, qualified visual examination expert or 
trainer. 

Biennially 

COURSE DESCRIPTION 

Level 1 visual examination personnel shall be instructed in the specific waste generating 
processes, typical packaging configurations, and waste material parameters expected to be 
found in each Waste Matrix Code in the waste stream being confirmed using visual 
examination. 

The OJT and apprenticeship shall be conducted by an operator experienced and qualified in 
visual examination or a qualified trainer prior to qualification of the candidate. The training shall 
be site waste stream specific to include the various waste configurations being confirmed. For 
example, the particular physical forms and packaging configurations at each site will vary and 
operators shall be trained on types of waste that are generated, stored, and/or characterized at 
that particular site. 

Visual examination personnel shall be requalified once every two years. 

The Level 1 visual examination training program includes: 

Formal Training 

• Project Requirements 
• State and Federal Regulations 
• Batch Data Report Forms 
• Waste Stream-Specific Instruction (e.g., waste generating processes, typical 

packaging configurations, waste materia! parameters) 
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On-the-Job Training 
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• System Operation (equipment and procedures used by Level1 visual examination 
personnel) 

• Identification of Packaging Configurations 
• Identification of Waste Material Parameters/Waste Matrix Codes 
• Identification of liquid in excess of the limits in the TSDF-WAC and compressed 

gases 
• Verification of waste stream description 
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COURSE: 

TYPE: 

OBJECTIVES: 

REFRESHER: 

Visual Examination (Level 2) 

Classroom/OJT 

Upon completion of this course, the student will be able to perform visual 
examination or a review of visual examination records in a safe manner 
and will be able to confirm whether waste contains ignitable, corrosive, 
or reactive waste. 

Successfully pass a comprehensive exam based upon training enabling 
objectives. The comprehensive exam will address the visual examination 
operation, documentation, and procedural elements stipulated in this 
WAP. 

Perform practical capability demonstration in the presence of appointed 
site Permittee visual examination subject matter expert. 

Biennially 

COURSE DESCRIPTION 

Level 2 visual examination operators shall be instructed in the specific waste generating 
processes, typical packaging configurations, and waste material parameters expected to be 
found in each Waste Matrix Code in the waste stream being confirmed using visual 
examination. 

The OJT and apprenticeship shall be conducted by an operator experienced and qualified in 
visual examination prior to qualification of the candidate. The training shall be site waste stream 
specific to include the various waste configurations being confirmed. For example, the particular 
physical forms and packaging configurations at each site will vary so operators shall be trained 
on types of waste that are generated, stored, and/or characterized at that particular site. 

Visual examination personnel shall be requalified once every two years. 

The Level 2 visual examination training program includes: 

Formal Training 

• Project Requirements 
• ·State and Federal Regulations 
• Batch Data Report Forms 
• Application Techniques 
• Waste Stream-Specific Instruction (e.g., specific waste generating processes, typical 

packaging configurations, waste material parameters) 
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On-the-Job Training 

• Identification of Packaging Configurations 
• Identification of Waste Material Parameters/Waste Matrix Code 
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• Identification of liquid in excess of the TSDF-WAC limits and compressed gases 
• Verification of waste stream description 
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Qualification Cards 
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QUALIFICATION CARD: CH Waste Handling Technician (WH-01A, WH-01 B) 

CH Waste Handling Engineer (WH-02) 

DURATION: Nine to twelve months 

CLASSROOM TRAINING: Various classroom courses are utilized to provide operators the 
requisite training as part of the qualification process. The 
candidate must satisfactorily complete the classroom training 
courses prior to completion of the qualification card. 

SCOPE: The CH Waste Handling Technician Qualification Card (WH-
01A Backfill Technician, and Emplacement Technician, and 
WH-01B Waste Handling Technician) and CH Waste Handling 
Engineer Qualification Card (WH-02 Waste Handling 
Operations Qualification Card Guide Book [WH-GUIDE-1]). 

REFERENCES: CH Waste Handling Technician Qualification Card (WH-01) 
CH Waste Handling Engineer Qualification Card (WH-02) 
Waste Handling Operations Qualification Card Guide Book 
(WH-GUIDE-1) 

QUALIFICATION CARD DESCRIPTION (by category) 

1. Equipment Knowledge Requirements 

Demonstrate knowledge of the following for the various pieces of CH waste handling 
equipment and systems: 

• General principle of equipment operation 
• Understanding of alarms, indications, and readings 
• Proper response to abnormal equipment conditions 
• Precautions, administrative requirements, and technical specification 

requirements 
• Basic safety requirements for equipment operation 

2. Equipment Operation Practical Requirements 

Demonstrate competency in conducting CH waste handling equipment and system 
functional and operational inspections. 

Demonstrate competency in standard operation of CH waste handling equipment and 
systems. 
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3. Integrated Process Knowledge Requirements 

Demonstrate knowledge of the following for the various integrated support functions. 

• Administrative activities for equipment/system isolation, modification and 
control 

• Management of site derived waste 
• Proper response to abnormal facility conditions 
• Container storage area inspections 
• Facility support systems 

4. Integrated Process Practical Requirements 

Demonstrate competency in performing administrative duties for equipment/system 
isolation and control. 

Demonstrate competency in management of site derived waste. 

Demonstrate competency in performing container storage area inspections. 

Walkdown the various facility support systems that affect waste handling. 
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QUALIFICATION CARD: RH Waste Handling Technician (RH-01A, RH-01 B, RH-01C) 

RH Waste Handling Engineer (RH-02) 

DURATION: Nine to twelve months 

CLASSROOM TRAINING: Various classroom courses are utilized to provide operators the 
requisite training as part of the qualification process. The 
candidate must satisfactorily complete the classroom training 
courses prior to completion of the qualification card 

SCOPE: The RH Waste Handling Technician Qualification Card (RH-
01A, RH-01 B, RH-01 C) and RH Waste Handling Engineer 
Qualification Card (RH-02). 

REFERENCES: RH Waste Handling Technician Qualification Card 
RH Waste Handling Engineer Qualification Card 
Waste Handling Operations Qualification Card Guide Book 

QUALIFICATION CARD DESCRIPTION (by category) 

1. Equipment Knowledge Requirements 

Demonstrate knowledge of the following for the various pieces of RH waste handling 
equipment and systems: 

• General principle of equipment operation 
• Understanding of alarms, indications, and readings 
• Proper response to abnormal equipment conditions 
• Precautions, administrative requirements, and technical specification 

requirements 
• Basic safety requirements for equipment operation 

2. Equipment Operation Practical Requirements 

Demonstrate competency in conducting RH waste handling equipment and system 
functional and operational inspections. 

Demonstrate competency in standard operation of RH waste handling equipment and 
systems. 
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3. Integrated Process Knowledge Requirements 

Demonstrate knowledge of the following for the various integrated support functions. 

• Administrative activities for equipment/system isolation, modification and control 
• Management of site derived waste 
• Proper response to abnormal facility conditions 
• Container storage area inspections 
• Facility support systems 

4. Integrated Process Practical Requirements 

Demonstrate competency in performing administrative duties for equipment/system 
isolation and control. 

Demonstrate competency in management of site derived waste. 

Demonstrate competency in performing container storage area inspections. 

Walkdown the various facility support systems that affect waste handling. 
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QUALIFICATION CARD: 

DURATION: 

CLASSROOM TRAINING: 

SCOPE: 

REFERENCES: 

Radiological Control Technician (RCT) 

=9 working months 
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Hazardous Waste Permit 
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Various classroom courses are utilized to reinforce the training 
received as part of the qualification card. The candidate is 
required to complete 

WP 12-5, WIPP Radiological Control Manual 
WP 12-HP, WIPP OHP Procedures Manual 
WP 12-RE, Rad Engineering Procedures Manual 

QUALIFICATION CARD DESCRIPTION (by category) 

1. Academics Training 

There are 13 lessons associated with the core academics program and 15 lessons 
associated with the site academics program. 

2. Practical Training 

There are 33 job performance measures associated with the practical training element of 
the RCT qualification program covering the following areas: 

Demonstrate generation of a Radiological Work Permit. 

Demonstrate how a radiological area should be posted. 

Demonstrate applicable emergency response to various events. 

Demonstrate competency in operating various types of monitoring equipment. 

3. Written Examination 

This exam is administered after successful completion of academic lessons and practical 
lessons. Successful completion of the comprehensive written exam is necessary prior to 
participation in the oral examinations. 

4. Oral Examination Board 

The oral board consists of members of Radiation Safety, Operational Health Physics, 
Facility Operations, and Technical Training. This board will assess the candidate's 
response to normal and emergency situations encountered by a Radiation Control 
Techl1fcian 
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QUALIFICATION CARD: EST-01 Emergency Services Technician 

DURATION: 2 Years 

PREREQUISITIES: The candidate must be current in CPR and possess an EMT -I 
License. 

CLASSROOM TRAINING: Additional classroom training courses are required prior to 
completion of this qualification card. 

SCOPE: This qualification card must be completed by all candidates prior 
to standing a watch unsupervised. Qualification is a six month 
process. The individual may perform duties without direct 
supervision only for those evolutions and/or operations for which 
training has been completed. 

All signatures must be made by an approved Subject Matter 
Expert. The signatures indicate that the trainee has 
demonstrated satisfactory knowledge and performance of the 
task(s) indicated. 

REFERENCES: Emergency Services Technician Qualification Card Guide Book 
(EST-01G) 
W!PP Emergency Management Program (WP 12-9) 
Emergency Fire Pump (WP 04-FP2202) 
Inspection and Testing of Sprinkler Systems 

1. Wet Pipe Fire Sprinkler System Testing (WP 12-FP0025) 
2. NFPA 13, Installation of Sprinkler Systems 

QUALIFICATION CARD DESCRIPTION (by category) 

1. Knowledge Requirements 

Demonstrate basic knowledge of emergency management procedures and protocols such 
as: 

• The purpose and types of dry chemicals utilized in large and portable dry 
chemical systems. 

• Inspection and testing principles of sprinkler systems·. buildings, pull boxes, and 
fire detection systems. 

• The general operation and hazards of fixed halon systems. 
• Principles and procedures for operation of various fire and rescue apparatus. 
• Selection and use of personal protective equipment. 
• Selection and use of hazardous material equipment and supplies for control and 

mitigation. 
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2. Practical Requirements 

Demonstrate competency in the following areas: 

• Use of fire suppression apparatus and equipment. 
• Use of rescue apparatus and equipment. 
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• Inspection and testing techniques and completion of corresponding forms. 
• Operation of ambulance and operation and application of all ambulance 

equipment and supplies. 
• Application of all hazardous materials equipment and supplies for control and 

miti.gation. 
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QUALIFICATION CARD: FPT-01 Fire Protection Technician 

DURATION: 2 Years 

PREREQUISITES: The candidate must be currently certified in CPR and possess 
an EMT-B License. 

CLASSROOM TRAINING: Additional classroom training courses are required prior to 
completion of this qualification card. 

SCOPE: This qualification card must be completed by all candidates 
prior to standing a watch unsupervised. Qualification is a six 
month process. The individual may perform duties without 
direct supervision only for those evolutions and/or operations 
for which training has been completed. 

All signatures must be made by an approved Subject Matter 
Expert. The signatures indicate that the trainee has 
demonstrated satisfactory knowledge and performance of the 
task (s) indicated. 

REFERENCES: Emergency Services Technician Qualification Card Guide Book 
(EST-01G) 
W!PP Emergency Management Program (WP 12-9) 

QUALIFICATION CARD DESCRIPTION (by category) 

1. Knowledge Requirements 

Demonstrate basic knowledge of emergency management procedures and protocols such 
as: 

• The purpose and types of dry chemicals utilized in large and portable dry 
chemical systems. 

• Inspection and testing principles of sprinkler systems, buildings, pull boxes, 
and fire detection systems. 

• The genera! operation and hazards of fixed halon systems. 
• Principles and procedures for operation of various fire and rescue apparatus. 
• Selection and use of personal protective equipment. 
• Selection and use of hazardous material equipment and supplies for control 

and mitigation. 
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2. Practical Requirements 

Demonstrate competency in the following areas: 

• Use of fire suppression apparatus and equipment. 
• Use of rescue apparatus and equipment. 
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• Inspection and testing techniques and completion of corresponding forms. 
• Operation of ambulance and operation and application of all ambulance 

equipment and supplies. 
• Application of all hazardous materials equipment and supplies for control and 

mitigation. 
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QUALIFICATION CARD: 

DURATION: 

CLASSROOM TRAINING: 

SCOPE: 

REFERENCES: 

Quality Assurance Inspector 

Six to nine months 

Various formal classroom courses are utilized to support the 
training received as part of the qualification card. The candidate 
is required to complete the classroom training courses, 
satisfactorily, prior to completion of the qualification card. 

The Quality Assurance Qualification card establishes the 
minimum education, skill, training, knowledge, and experience 
requirements for Quality Assurance personnel who perform 
inspection activities. 

WP 13-1, Quality Assurance Program Description 
QAI PD2-3, Qualification of Inspection Personnel 

QUALIFICATION CARD DESCRIPTION (by category) 

1. General Knowledge 

Demonstrate knowledge of the minimum site specific procedures: 

'" ASME NQA-1 
• Quality Assurance Program Description 
• Safety Manual 
• Hoisting and Rigging Procedures 
• Work Authorization Procedures 
• Document Control Procedures 

2. On-the-Job Training 

Perform at least 20 hours of the fo!!owing activities while supervised by a qualified 
inspector: 

• Receiving inspection 
• Dimensional inspection 
• Mechanical inspection 
• Electrical inspection 
• Civil inspection 
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3. Qualification Card 

Perform the following tasks: 

• Receipt inspection 
• Conduct an inspection 
• Hold/witness point inspection 
• Issuance of a corrective action request 
• Hold tag issuance 
• Verification of corrective action 
• Conduct a corrective action receipt inspection 
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QUALIFICATION CARD: 

DURATION: 

CLASSROOM TRAINING: 

SCOPE: 

REFERENCES: 

Facility Operations Roving Watch 

Six to nine months 

Various classroom courses are utilized to reinforce the training 
received as part of the qualification card. The candidate is 
required to complete the classroom training courses, 
satisfactorily, prior to completion of the qualification card. 

The Facility Operations Roving Watch qualification is the 
foundation for all of the Facility Operations qualifications. The 
qualifications developed utilizing the Facility Operations Roving 
Watch qualification are the Central Monitoring Room Operator 
Qualification (FO-CMR0-2) and the Facility Operations Shift 
Engineer Qualification (FO-FOSE-3) (for FSM). This qualification 
is used by all Facility Operations personnel qualifying. All of the 
requirements of the applicable qualifications must be completed 
by the candidate before operating any equipment or performing 
any operating evolutions without direct supervision of a qualified 
operator. 

Facility Operations Roving Watch Qualification Card (FO-RW-1) 
WIPP Operations Watchstation Qualification Card Guide Book 
(FO-GUIDE-1) 

QUALIFICATION CARD DESCRIPTION (by category) 

1. System Knowledge 

Demonstrate knowledge of the critical facility operating systems, such as: 

• Theory of the system and equipment 
• System design 
• Differences in the various building systems around the facility 
• Alarms and sequence of actions that follow alarms 

The systems covered include: 

• Facility electrical and backup electrical systems 
• Heating, air conditioning, and ventilation systems 
• Underground ventilation systems 
• Domestic water and fire protection systems 
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2. System Operation Practical Evaluation 

Demonstrate system startup/shutdown for the various facility systems according to 
procedures. 

Demonstrate maintenance of applicable records pertaining to the operation of facility 
systems. 

Demonstrate ability to conduct periodic required testing of facility systems. 

Demonstrate competency to respond to alarms and emergency situations according to 
procedures. 

3. Integrated Plant Knowledge 

Discuss the site policies on equipment lockoutltagout. 

Discuss the process of notifications and authorizations that is involved in making temporary 
plant modifications. 

Discuss the site process for work authorization. 

Discuss the role and responsibilities of Facility Operations on the site. 

Discuss Conduct of Operations as it applies to Facility Operations. 

4. Integrated Plant Practical Evaluation 

Demonstrate the lockout/tagout process. 

Prepare paperwork associated with a temporary plant modification. 

Demonstrate ability to maintain the Facility Operations logs. 

Demonstrate the actions that are taken in various facility emergencies. 

Demonstrate ability to stand watch as RW during various shifts. 

5. Oral QuaHfication Exam 

This final portion of the qualification consists of an ora! board exam conducted by board 
members who are knowledgeable in the qualification program areas. 
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QUALIFICATION CARD: 

DURATION: 

CLASSROOM TRAINING: 

SCOPE: 

REFERENCES: 

Central Monitoring Room Operator 

Three to five months 

Various classroom courses are utilized to reinforce the training 
received as part of the qualification card. The candidate is 
required to complete the classroom training courses, 
satisfactorily, prior to completion of the qualification card. 

The Facility Operations Central Monitoring Room Operator 
Qualification (FO-CMR0-2) in conjunction with the Roving 
Watch qualification make up the support for the Facility 
Operations Shift Engineer Qualification (FO-FOSE-3). This 
qualification is used by Facility Operations personnel qualifying 
as CMR operators or Facility Operations Shift Supervisors. All 
of the requirements of the applicable qualifications must be 
completed by the candidate prior to operating any equipment or 
performing any operating evolutions without direct supervision 
of a qualified operator. Qualification are valid for two years. 

Central Monitoring Room Operator Qualification Card (FO
CMR-2) 
WIPP Operations Watchstation Qualification Card Guide Book 
(FO-GUIDE-1) 

QUALIFICATION CARD DESCRIPTION (by category) 

1. System Knowledge 

Demonstrate knowledge of the following for the various systems in the Central Monitoring 
Room: 

• Theory of the system and equipment 
• System design 
• Alarms and sequence of actions that follow the alarms 

2. System Operation Practical Evaluation 

Demonstrate competency in standard operation of the systems in the Central Monitoring 
Room including obtaining various pieces of information such as: 

• System status 
• Alarm Status 
• Meteorological data 

Demonstrate what actions are to take place in the event of an alarm. 

Demonstrate storage of information and subsequent retrieval. 
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3. Integrated Plant Knowledge 
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State the actions that must be taken to remove a CMS point scan/alarm check. 

Discuss the sequence of events that must occur during a facility emergency. 

4. Integrated Plant Practical Evaluation 

Demonstrate how the CMR log is maintained. 

Demonstrate the sequence of events that are involved in CMS point scan/alarm check 
removal. 

Demonstrate ability to stand watch as CMRO during different shifts. 

Demonstrate the sequence of events involved in a facility emergency. 

5. Oral Qualification Exam 

This final portion of the qualification consists of an oral board exam conducted by board 
members who are knowledgeable in the qualification program areas. 
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QUALIFICATION CARD: 

DURATION: 

CLASSROOM TRAINING: 

SCOPE: 

REFERENCES: 

Facility Operations Shift Supervisor 

Three to five months 

Various classroom courses are utilized to reinforce the training 
received as part of the qualification card. The candidate is 
required to complete the classroom training courses, 
satisfactorily, prior to completion of the qualification card 

The Facility Operations Shift Engineer Qualification (FO-FOSE-
3) is the final qualification developed from the Central 
Monitoring Room Operator Qualification and Roving Watch 
Qualification. This qualification is used by Facility Operations 
personnel, Facility Operations Engineer, and Facility Shift 
Manager. The candidate must be recommended by the Facility 
Operations Manager to perform this qualification. All of the 
requirements of the applicable qualifications must be completed 
by the candidate prior to operating any equipment or 
performing any operating evolutions without direct supervision 
of a qualified operator. Qualifications are valid for two years. 

Facility Operations Shift Engineer (FO-FOSE-3) 
WIPP Operations Watchstation Qualification Card Guide Book 
(FO-GUIDE-1) 

QUALIFICATION CARD DESCRIPTION (by category) 

1. System Knowledge 

Completed qualification through Central Monitoring Room Operator Qualification and 
Roving Watch Qualification 

2. System Operation Practical Evaluation 

Completed qualification through Central Monitoring Room Operator Qualification and 
Roving Watch Qualification 
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3. Integrated Plant Knowledge 

Discuss the site work authorization process and the role of the FSM. 

Discuss the use of operator aids. 

Discuss the responsibilities of the FSM. 

Discuss the use of shift instructions. 
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Discuss the role of the FSM in facility emergencies and the actions that are to be taken by 
the FSM. 

Discuss the role of the Quality Assurance and Safety programs on the site. 

Discuss the Contingency Plan and its implementation. 

Discuss site regulatory compliance as it applies to hazardous waste and hazardous 
materials. 

4. Integrated Plant Knowledge Evaluation 

Complete the required documentation for a lockout!tagout. 

Complete the proper documentation relating to temporary plant modifications. 

Perform various work authorization actions. 

Demonstrate a review of the Facility Operations logs. 

Demonstrate the response required for various facility emergencies. 

Demonstrate ability to stand watch as FSM during different shifts. 

5. Oral Qualification Exam 

This final portion of the qualification consists of an oral board exam conducted by board 
members who are knowledgeable in the qualification program areas. 
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QUALIFICATION CARD: 

DURATION: 

CLASSROOM TRAINING: 

SCOPE: 

REFERENCES: 

WWIS Data Administrator 

Two years 

Various classroom courses are utilized to provide the WWIS 
Data Administrator with the knowledge and background on the 
WIPP waste operations. OJT connected with the everyday 
operation of the database will be provided by the WWIS SME. 
The candidate must satisfactorily complete the classroom 
training courses and the OJT prior to qualification. 

The WWIS Qualification Card provides the minimum knowledge 
and competency requirements for qualification. The 
requirements of the qualification must be completed to the 
satisfaction of the current WWIS SME prior to the candidate 
performing any of the WWIS data functions without direct 
supervision by a qualified WWIS DA. 

WWIS Data Administrator Qualification Card 

QUALIFICATION CARD DESCRIPTION (by category) 

1. Equipment Knowledge Requirement~ 

Demonstrate knowledge of the follov..,'ing WWIS hardware and sofuvare systems: 

• General computer operation principles and communication terminal techniques 
• IBM PC and Internet techniques 
• Bar Code Reader System operation 

2. Equipment Operation Practical 

• Obtain and maintain local and Internet IDs 
• Access WWIS and produce reports 
• Demonstrate operation of bar code reader interface to WW!S 
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3. Integrated Process Knowledge Requirements 
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Demonstrate knowledge of the following project document data requirements: 

• WIPP Waste Acceptance Criteria 
• WIPP Quality Assurance Program Plan 
• . Waste Analysis Plan 

Demonstrate knowledge of the following WWIS Specific documentation: 

• WWIS Software Requirements Specification 
• WWIS Software Configuration Management Plan 
• WWIS Software Quality Assurance Plan 
• WWIS Software Design Description 

4. Integrated Process Practical Requirements 

Demonstrate competency in performing the administrative duties of the WWIS DA 

Demonstrate competency in accessing the local area network (LAN) and the Internet. 

Demonstrate the WIPP data interface to the WWIS via a walkdown of the receipt and 
emplacement operations that provide data to the database. 
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QUALIFICATION CARD: Radioactive Transportation (TE-01) 

Federal Motor Carrier Safety Regulations (TE-02) 

Hazardous Materials (TE-03) 

Hazardous Waste Shipments by Public Highway (TE-05) 

DURATION: Six to twelve months 

CLASSROOM TRAINING: Various classroom courses are utilized to provide candidates the 
requisite training as part of the qualification process. The 
candidate must satisfactorily complete the classroom training 
courses listed on the individual qualification card as a 
prerequisite to beginning that process. 

SCOPE: The Transportation Engineer qualification cards (TE-01 through 
TE-05) provide the minimum knowledge and competency 
requirements for qualification. The requirements of the individual 
qualification cards must be completed by the candidate prior to 
performing those duties without direct supervision. 

REFERENCES: Radioactive Transportation (TE-01) 
Federal Motor Carrier Safety Regulations (TE-02) 
Hazardous Materials (TE-03) 
Hazardous Waste Shipments by Public Highway (TE-05) 

QUALIFICATION CARD DESCRIPTION (by category) 

1. Knowledge Requirements 

Demonstrate knowledge of the following regulatory arenas: 

• Radioactive Materia! Transportation 
• Federal Motor Carrier Safety Regulations 
• Hazardous Materials 
• Hazardous Waste Shipments by Public Highway 

2. Practical Requirements 

Demonstrate competency in performing the following for a given shipment: 

• Determine the proper shipping name 
• Determine the proper labeling and placement requirements 
• · Determine the proper application and marking requirements 
• Prepare the proper shipping documents (i.e., Hazardous Waste Manifest, Bill of 

Lading, ~DR notification form, etc.) 
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QUALIFICATION CARD: Sampling Team (ST-01) 

DURATION: 1 month 

CLASSROOM TRAINING: HWW-101 -Hazardous Waste Worker/Hazardous Waste 
Responder 

SCOPE: This qualification card must be completed by all candidates 
prior to performing sampling tasks without the direct 
supervision of a qualified person. This qualification ensures that 
the sampler will collect samples in a way that will protect the 
sampler and the integrity of the sample collected. 

REFERENCES: WIPP Sampling Team Qualification Guide ST-01G 
WP 02-EC.05 Quality Assurance Project Plan for WIPP Site 
Effluent and Hazardous Materials Sampling 
WP 02-EC.06 WIPP Site Effluent and Hazardous Materials 
Sampling Plan 

QUALIFICATION CARD DESCRIPTION (by category) 

1. Knowledge Requirements 

Demonstrate basic knowledge of hazardous waste sampling protocol such as: 

• Preventing cross-contamination of samples and equipment 
• Importance of the a chain-of-custody 
• Purpose of the field logbook and documentation 
• Labeling and sealing procedures 
• Methods of obtaining various sample types (i.e. TCLP organics, volatile organic 

compounds, TCLP metals) 

2. Safety Requirements 

Demonstrate knowledge of the safety requirements for sampling activities such as: 

• Level of personal protective equipment (PPE) needed for various sampling 
situations 

• Actions to take when encountering damaged or bulging containers 
• Importance of the "Buddy System" 

3. Practical Requirements 

• Correct and safe use of sampling equipment 
• Collection of a given sample preventing cross-contamination 
• Labeling and sealing sampling containers 
• Completion of the Chain-of-Custody form 
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QUALIFICATION CARD: Sampling Team Assistant (STA-01) 

DURATION: 1 month 

PREREQUISITES: HWW-101- Hazardous Waste Worker/Hazardous Waste 
Responder 

SCOPE: This qualification card must be completed by all candidates 
prior to performing sampling tasks without the direct 
supervision of a qualified person. This qualification ensures that 
the sampler will collect samples in a way that will protect the 
sampler and the integrity of the sample collected. 

REFERENCES: WIPP Sampling Team Qualification Guide ST-01G 
WP 02-EC.05 Quality Assurance Project Plan for WIPP Site 
Effluent and Hazardous Materials Sampling 
WP 02-EC.06 WIPP Site Effluent and Hazardous Materials 
Sampling Plan 

QUALIFICATION CARD DESCRIPTION (by category) 

1. Knowledge Requirements 

Demonstrate basic knowledge of hazardous waste sampling protocol such as: 

• Preventing cross-contamination of samples and equipment 
• Importance of the chain-of-custody 
• Purpose of the field logbook and documentation 
• Labeling and sealing procedures 
• Methods of obtaining various sample types (Le., TCLP organics, volatile 

organic compounds, TCLP metals) 

2. Safety Requirements 

Demonstrate knowledge of the safety requirements for sampling activities such as: 
I 

• Level of personal protective equipment (PPE) needed for various sampling 
situations 

• Actions to take when encountering damaged or bulging containers 
• Importance of the "Buddy System" 

3. Practical Requirements 

• Correct and safe use of sampling equipment 
• Collection of a given sample preventing cross-contamination 
• Labeling and sealing sampling containers 
• Completion of the Chain-of-Custody form 
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QUALIFICATION CARD: 

DURATION: 

SCOPE: 

REFERENCES: 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 30, 2010 

Waste Handling Hoist Equipment Operator 

Approximately 12 to 15 months 

The Waste Handling Hoist Equipment Operator Qualification 
(M-30) prepares the candidate to be a qualified man-hoist 
operator. All of the requirements for the applicable qualification 
must be completed prior to operating the Waste Handling Hoist 
unless under the direct supervision of a qualified operator. 

Waste Handling Hoist Equipment Operator Qualification Card 
Guide (M-30G) 
Waste Handling Shaft Operation Procedure 

QUALIFICATION CARD DESCRIPTION (by category) 

1. Equipment Knowledge 

Demonstrate knowledge of the following systems associated with the Waste Hoist: 

• Major components of the Waste Hoist in the headframe and collar areas 
• Major components of the Waste Hoist electrical systems 
• Be able to describe the correct operations of all Waste Hoist systems and their 

interrelationships 

2. Equipment Safety 

Demonstrate knowledge of all safety systems associated with the Waste Hoist and how 
their functions affect hoist operation. 

Describe the correct response of the operator when safety features are actuated. 

3. Equipment Practical 

Perform norma! startup and shutdown of a!! Waste Hoist systems. 

Perform normal hoisting operations for material and personnel in all modes of operation. 

4. Classroom Training 

Receive formal training in electrical safety. 

5. Required Reading 

Read the appropriate related procedures for waste hoist operation. 
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QUALIFICATION CARD: 

DURATION: 

SCOPE: 

REFERENCES: 

Waste Handling Shaft Tender Operator 

Approximately 7 months 

The Waste Handling Shaft Tender Operator Qualification (M-
31) prepares the candidate to operate controls and systems 
located at both the collar area (surface) and the station area 
(underground) at the Waste Shaft. All the requirements for this 
qualification must be completed prior to operation of Waste 
Shaft systems unless under the direct supervision of a qualified 
operator. 

Waste Handling Shaft Tender Qualification Guide (M-31 G) 
Waste Handling Shaft Operation Procedure 

QUALIFICATION CARD DESCRIPTION (by category) 

1. Equipment Knowledge 

Demonstrate knowledge of the following Waste Shaft equipment at the collar and station: 

• Waste Shaft controls 
• Communication systems 
• Conveyance control panels 
• Cage and its capacity 

2. Equipment Safety 

Demonstrate knowledge of all safety systems and devices associated with the Waste 
Hoist. 

Describe the position responsibilities with regard to shaft safety and who to contact during 
abnormal conditions 

3. Personnel Safety 

Demonstrate knowledge of the requirements for all personnel who wish to enter the 
underground via the Waste Shaft. 

Demonstrate knowledge of actions required during all work in and around the Waste Shaft 
or surrounding areas. 

4. Equipment Maintenance 

Describe the maintenance and inspection duties of both the collar and station tender. 
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5. Equipment Practical 

Perform pre-shift inspections of the collar and station areas. 

Perform all record keeping duties of the shaft tender. 
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Demonstrate proper operation of the Local Control Stations, Pivot Rail System, and Bell 
Systems. 
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4 This Permit Attachment contains the Closure Plan that describes the activities necessary to 
5 close the Waste Isolation Pilot Plant (WIPP) individual units and facility. Since the current plans 
6 for operations extend over several decades, the Permittees will periodically reapply for an 
7 operating permit in accordance with 20.4.1.900 NMAC (incorporating 40 CFR §270.1 O(h)). 
8 Consequently~ this Closure Plan describes several types of closures. The first type is panel 
9 closure, which involves 'constructing closures in each of the underground hazardous waste 

10 disposal units (HWDUs) after they are filled. The second type is partial closure, which can be 
11 less than the entire facility and therefore less than an entire unit as described herein for the 
12 Waste Handling Building (WHB) Unit and the Parking Area Unit (PAU). The third type of closure 
13 is final facility closure at the end of the Disposal Phase, which will entail "clean" closure of all 
14 remaining surface storage units and construction of the four shaft seal systems. Finally, in the 
15 event a new permit is not issued prior to expiration of an existing permit, a modification to this 
16 Closure Plan will be sought to perform contingency closure. Contingency closure defers the final 
17 closure of waste management facilities such as the Waste Handling Building Container Storage 
18 Unit (WHB Unit), the conveyances, the shafts, and the haulage ways because these will be 
19 needed to continue operations with non-mixed Transuranic (TRU) waste. 

20 The hazardous waste management units (HWMUs) addressed in this Closure Plan include the 
21 aboveground HWMU in the WHB, the parking area HWMU, and Panels 1 through 8, each 
22 consisting of seven rooms. 

23 This plan was submitted to the New Mexico Environment Department (NMED) and the U.S. 
24 Environmental Protection Agency (EPA) in accordance with 20.4.1.900 NMAC (incorporating 40 
25 CFR §270.14(b)(13)). Closure at the panel level will include the construction of barriers to limit 
26 the emission of hazardous waste constituents from the panel into the mine ventilation air stream 
27 below levels that meet environmental performance standards 1 and to mitigate the impacts of 
28 methane buildup and deflagration that may be postulated for some closed panels. The Post-
29 Closure Plan (Permit Attachment H) includes the implementation of institutional controls to limit 
30 access and groundwater monitoring to assess disposal system performance. Until final closure 
31 is complete and has been certified in accordance with 20.4.1.500 NMAC (incorporating 40 CFR 
32 §264.115), a copy of the approved Closure Plan and all approved revisions will be on file at the 
33 WIPP facility and will be available to the Secretary of the NMED or the EPA Region VI 
34 Administrator upon request. 

1 The mechanism for air emissions prior to closure is different than the mechanism after closure. Prior to closure, volatile organic 
compounds (VOC) will diffuse through drum filters based on the concentration gradient between the disposal room and the drum 
headspace. These VOCs are swept away by the ventilation system, thereby maintaining a concentration gradient that is assumed to 
be constant. Hence, the VOCs in the ventilation stream are a function of the number of containers only. After closure, the panel air 
will reach an equilibrium concentration with the drum headspace and no more diffusion will occur. The only mechanism for release 
into the mine ventilation system is due to pressure that builds up in the closed panel. This pressure arises from the creep closure 
mechanism that is reducing the volume of the rooms and from the postulated generation of gas as the result of microbial 
degradation of organic matter in the waste. Consequently, the emissions after panel closure are a direct function of pressurization 
processes and rates within the panel. 
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G-1 Closure PlaR 

2 This Closure Plan is prepared in accordance with the requirements of 20.4.1 .500 NMAC 
3 (incorporating 40 CFR §264 Subparts G, I, and X), Closure and Post-Closure, Use and 
4 Management of Containers, and Miscellaneous Units. The WIPP underground HWDUs, 
5 including Panels 1 through 8 on Figure G-1, will be closed under this permit to meet the 
6 performance standards in 20.4.1.500 NMAC (incorporating 40 CFR §264.601). The WIPP 
7 surface facilities, including Waste Handling Building Container Storage Unit and the Parking 
8 Area Container Storage Unit, will be closed in accordance with 20.4.1.500 NMAC (incorporating 
9 40 CFR §264.178). The Permittees may perform partial closure of the WHB and PAU HWMUs 

10 prior to final facility closure and certification. For final facility closure, this plan also includes 
11 closure of future waste disposal areas including Panels 9 and 1 0 and closure and sealing of the 
12 facility shafts in accordance with 20.4.1.500 NMAC (incorporating 40 CFR §264.601). 

13 Following completion of waste emplacement in each underground HWDU, the HWDU will be 
14 closed. The Permittees will notify the NMED of the closure of each underground HWDU as 
15 specified in the schedule in Figure G-2. For the purpose of this Closure Plan, panel closure is 
16 defined as the process of rendering underground HWDUs in the repository inactive and closed 
17 according to the facility Closure Plan. The Post-Closure Plan (Permit Attachment H) addresses 
18 requirements for future monitoring that are deemed necessary for the post-closure period, 
19 including monitoring closed panels prior to final facility closure. 

20 For the purposes of this Closure Plan, final facility closure is defined as closure that will occur 
21 when all waste disposal areas are filled or when the WIPP achieves its capacity of 6.2 million 
22 cubic feet (ft3

) (175,564 cubic meters (m 3
)) of TRU waste. At final facility closure, the surface 

23 container storage areas will be closed, and equipment that can be decontaminated and used at 
24 other facilities will be cleaned and sent off site. Equipment that cannot be decontaminated plus 
25 any derived waste resultingfrom decontamination will be placed in the last open underground 
26 HWDU. Stockpiled salt may be placed in the underground; it may be used as the core material 
27 for the berm component of the permanent marker system; or it must be otherwise disposed of in 
28 accordance with Sections 2 and 3 of the Minerals Act of 1947 (30 U.S. C. §§602 and 603). In 
29 addition, shafts and boreholes which lie within the WIPP Site Boundary and penetrate the 
30 Salado will be plugged and sealed, and surface and subsurface facilities and equipment will be 
31 decontaminated and removed. Final facility closure will be completed to demonstrate 
32 complianGe with the Closure Performance Standards contained in 20.4.1.500 NMAC 
33 (incorporating 40 CFR §264.111, 178, and 601 ). 

34 In the event the Permittees fail to obtain an extension of the hazardous waste permit in 
35 accordance with 20.4.1.900 NMAC (incorporating 40 CFR §270.51) or fail to obtain a new 
36 permit in accordance with 20.4.1.900 NMAC (incorporating 40 CFR §270.1 O(h)), the Permittees 
37 will seek a modification to this Closure Plan in accordance with 20.4.1.900 NMAC (incorporating 
38 40 CFR §270.42) to accommodate a contingency closure. Under contingency closure, storage 
39 units will undergo clean closure in accordance with 20.4.1.500 NMAC (incorporating 40 CFR 
40 §264.178); waste handling equipment, shafts, and haulage ways will be inspected for hazardous 
41 waste residues (using, among other techniques, radiological surveys to indicate potential 
42 hazardous waste releases as described in Permit Attachment G3) and decontaminated as 
43 necessary; and underground HWDUs that contain radioactive mixed waste will be closed in 
44 accordance with the panel closure design described in this Closure Plan. Final facility closure, 
45 however, will be redefined and a request for a time extension for final closure will be requested. 
46 A copy of this Closure Plan will be maintained by the Permittees at the WIPP facility and at the 
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U.S. Department of Energy (DOE) Carlsbad Field Office. The primary contact person at the 
WI PP facility is: 

Manager, Carlsbad Field Office 
U.S. Department of Energy 
Waste Isolation Pilot Plant 
P. 0. Box 3090 
Carlsbad, New Mexico 88221-3090 
(575) 234-7300 

G-1 a Closure Performance Standard 

The closure performance standard specified in 20.4.1.500 NMAC (incorporating 40 CFR 
§264.111 ), states that the closure shall be performed in a manner that minimizes the need for 
further maintenance; that minimizes, controls, or eliminates the escape of hazardous waste; and 
that conforms to the closure requirements of §264.178 and §264.601. These standards are 
discussed in the following paragraphs. 

G-1 a(1) Container Storage Units 

Final or partial closure of the permitted container storage units (the Waste Handling Building 
Unit and Parking Area Unit) will be accomplished by removing all waste and waste residues. 
Indication of waste contamination will be based, among other techniques, on the use of 
radiological surveys as described in Permit Attachment G3. Radiological surveys use very 
sensitive radiation detection equipment to indicate if there has been a potential release of TRU 
mixed waste, including hazardous waste components, from a container. This allows the 
Permittees to indicate potential releases that are not detectable from visible evidence such as 
stains or discoloration. Visual inspection and operating records will also be used to identify 
areas where decontamination is necessary. Contaminated surfaces will be decontaminated until 
radioactivity is below free release limits2

. Once surfaces are determined to be free of radioactive 
waste constituents, they will be tested for hazardous waste contamination. These surface 
decontamination activities will ensure the removal of waste residues to levels protective of 
human health and the environment. The facility is expected to require no decontamination at 
closure because any waste spilled or released during operations will be contained and removed 
immediately. Solid waste management units listed in Attachment K, Table K-4 will be subject to 
closure. In the event portions of these units which require decontamination cannot be 
decontaminated, these portions will be removed and the resultant wastes will be managed as 
appropriately. 

Once the container storage units are decontaminated and certified by the Permitteesto be 
clean, no further maintenance is required. The facilities and equipment in these units will be 
reused for other purposes as needed. 

2 The free release criteria for items, equipment, and areas is < 20 dpm/1 00 cm2 for alpha radioactivity and < 200 dpm/1 00 cm2 for 
beta-gamma radioactivity. 
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G-1 a(2) Miscellaneous Unit 

2 Post-closure migration of hazardous waste or hazardous waste constituents to ground or 
3 surface waters or to the atmosphere, above levels that will harm human health or the 
4 environment, will not occur due to facility engineering and the geological isolation of the unit. 
5 The engineering aspects of closure are centered on the use of panel closures on each of the 
6 underground HWDUs and final facility seals placed in the shafts. The design of the panel 
7 closure system is based on the criteria that the closure system for closed underground HWDUs 
s will prevent migration of hazardous waste constituents in the air pathway in concentrations 
9 above health-based levels beyond the WIPP land withdrawal boundary during the 35 year 

1 o operational and facility closure period and to withstand any flammable gas deflagration that may 
11 occur prior to final facility closure. 

12 Consistent with the definitions in 20.4.1.1 01 NMAC (incorporating 40 CFR §260.1 0), the 
13 process of panel closure is considered partial closure because it is a process of rendering a part 
14 of the repository inactive and closed according to the approved underground HWDU partial 
15 closure plan. Panel closure will be complete when the panel closure system is emplaced and 
16 operational, when that underground HWDU and related equipment and structures have been 
17 decontaminated (if necessary), and when the NMED has been notified of the closure. 

18 Shaft seals are designed to provide effective barriers to the inward migration of ground water 
19 and the outward migration of gas and contaminated brine over two discrete time periods. 
20 Several components become effective immediately and are expected to function for 1 00 years. 
21 Other components become effective more slowly, but provide permanent isolation of the waste. 
22 The final shaft seal design is specified in Permit Attachment G2. 

23 The facility will be finally closed (i.e., decontaminated and decommissioned) to minimize the 
24 need for continued maintenance. Protection of human health and the environment includes, but 
25 is not limited to: 

26 Prevention of any releases that may have adverse effects on human health or the 
27 environment due to the migration of waste constituents in the groundwater or in the 
28 subsurface environment [20.4.1.500 NMAC, incorporating 40 CFR §264.601 (a)]. 

29 Prevention of any releases that may have adverse effects on human health or the 
30 environment due to migration of waste constituents in surface water, in wetlands, or on 
31 the soil surface [20.4.1.500 NMAC, incorporating 40 CFR §264.601 (b)]. 

32 Prevention of any release that may have adverse effects on human health or the 
33 environment due to migration of waste constituents in the air [20.4.1.500 NMAC, 
34 incorporating 40 CFR §264.601 (c)]. 

35 As part of final facility closure, surface recontouring and reclamation will establish a stable 
36 vegetative cover, and further surface maintenance will not be necessary to protect human 
37 health and the environment. Prior to cessation of active controls, monuments will be emplaced 
38 to serve as long-term site markers to discourage activities that would penetrate the facility or 
39 impair the ability of the salt formation to isolate the waste from the surface environment for at 
40 least 10,000 years. The Federal government will maintain administrative responsibility for the 
41 repository site in perpetuity and will limit future use of the area. 
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If, during panel or final facility closure activities, unexpected events require modification of this 
Closure Plan to demonstrate compliance with closure performance standards, a Closure Plan 
amendment will be submitted in accordance with 20.4.1.900 NMAC (incorporating 40 CFR 
§270.42). 

G-1 a(3) Post-Closure Care 

The post-closure care period will begin after completion of the first panel closure and will 
continue for 30 years after final facility closure. The post-closure care period may be shortened 
or lengthened at the discretion of the regulatory agency based on evidence that human health 
and the environment are being protected or that they are at risk. During the post-closure period, 
the WIPP shall be maintained in a manner that complies with the environmental performance 
standards in 20.4.1.500 NMAC (incorporating 40 CFR §264.601 ). Post-closure activities are 
described in Permit Attachment H. 

G-1 b Requirements 

The Permit specifies a sequential process for the closure of individual HWMUs at the WIPP: 
Each underground HWDU will undergo panel closure when waste emplacement in that panel is 
complete. Following waste emplacement in each underground HWDU, construction-side 
ventilation will be terminated and waste-disposal-side ventilation will be established in the next 
underground HWDU to be used, and the underground HWDU containing the waste will be 
closed. The Permittees will notify the NMED of the closure of each of the underground HWDUs 
as they are sequentially filled on a HWDU-by-HWDU basis. The HWMUs in the WHB and in the 
parking area will be closed as part of final facility closure of the WIPP facility. 

The Permittees will notify the Secretary of the NMED in writing at least 60 days prior to the date 
on which closure activities are scheduled to begin. 

G-1c Maximum Waste Inventory 

The WIPP will receive no more than 6.2 million ft3 (175,564 m3
) of TRU mixed waste, which may 

include up to 250,000 fe (7,079 m3
) of remote-handled (RH) TRU mixed waste. Excavations are 

mined as permitted when needed during operations to maintain a reserve of disposal areas. The 
amount of waste placed in each room is limited by structural and physical considerations of 
equipment and design. Waste volumes include waste received from off-site generator locations 
as well as derived waste from disposal and decontamination operations. The maximum volume 
of TRU mixed waste in a disposal panel is established in Permit Part 4, Table 4.1.1. For closure 
planning purposes, a maximum achievable volume of 685,100 fe (19,400 m3

) of TRU mixed 
waste per panel is used. This equates to 662,150 fe (18,750 m3

) of contact-handled (CH) TRU 
mixed waste and 22,950 ft3 (650m 3

) of RH TRU mixed waste per panel. 

The maximum extent of operations during the term of this permit is expected to be Panels 1 
through 8 as shown on Figure G-1, the WHB Container Storage Unit, and the Parking Area 
Container Storage Unit Note that panels 9 and 10 are scheduled for excavation only under this 
permit If other waste management units are permitted during the Disposal Phase, this Closure 
Plan will be revised to include the additional waste management units. At any given time during 
disposal operations, it is possible that multiple rooms may be receiving TRU mixed waste for 
disposal at the same time. Underground HWDUs in which disposal has been completed (i.e., in 
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which CH and RH TRU mixed waste emplacement activities have ceased) will undergo panel 
2 closure. 

3 G-1 d Schedule for Closure 

4 For the purpose of establishing a schedule for closure, an operating and closure period of no 
5 more than 35 years (25 years for disposal operations and 10 years for closure) is assumed. This 
5 operating period may be extended or shortened depending on a number of factors, including the 
7 rate of waste approved for shipment to the WIPP facility and the schedules of TRU mixed waste 
a generator sites, and future decommissioning activities. 

9 G-1 d( 1) Schedule for Panel Closure 

10 The anticipated schedule for the closure of the underground HWDUs known as Panels 3 
11 through 8 is shown in Figure G-2. This schedule assumes there will be little contamination within 
12 the exhaust drift of the panel. Underground HWDUs should be ready for closure according to 
13 the schedule in Table G-1. These dates are estimates for planning and permitting purposes. 
14 Actual dates may vary depending on the availability of waste from the generator sites. 

15 In the schedule in Figure G-2, notification of intent to close occurs 30 days before placing the 
16 final waste in a panel. Once a panel is full, the Permittees will initially block ventilation through 
17 the panel as described in Permit Attachment A2 and then will assess the closure area for 
18 ground conditions and contamination so that a definitive schedule and closure design can be 
19 determined. If as the result of this assessment the Permittees determine that a panel closure 
20 cannot be emplaced in accordance with the schedule in this Closure Plan, a modification will be 
21 submitted requesting an extension to the time for closure. 

22 The Permittees will initially block ventilation through Panel 5 as described in Permit Attachment 
23 A2, Section A2-2a(3), "Subsurface Structures," once Panel 5 is full. The Permittees will then 
24 install the explosion-isolation wall portion of the panel closure system that is described in Permit 
25 Attachment G1, Section 3.3.2, "Explosion- and Construction-Isolation Walls." Construction of the 
26 explosion-isolation wall shall be completed within 180 days after the last receipt of waste in 
27 Panel 5. Final closure of Panels 1, 2, and 5 will be completed as specified in this Permit no later 
28 than January 31, 2016. 

29 To ensure continued protection of human health and the environment, the Permittees will 
30 initially block ventilation through Panels 3 through 7 as described in Permit Attachment A2, 
31 Section A2-2a(3), after waste disposal in each panel has been completed. The Permittees shall 
32 continue VOC monitoring in such panels until final panel closure. If the measured concentration, 
33 as confirmed by a second sample, of any VOC in a panel exceeds the "95% Action Level" in 
34 Permit Part 4, Table 4.6.3.2, the Permittees will initiate closure of that panel by installing the 12-
35 foot explosion-isolation wall as described in Section G-1e(1) and submit a Class 1* permit 
36 modification request to extend closure of that panel, if necessary. Regardless of the outcome of 
37 disposal room VOC monitoring, final closure of Panels 3 through 7 will be completed as 
38 specified in this Permit no later than January 31, 2016. 

39 G-1d(2) Schedule for Final Facility Closure 

40 The Disposal Phase for the WIPP facility is expected to require a period of 25 years beginning 
41 with the first receipt of TRU waste at the WIPP facility and followed by a period ranging from 7 
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to 10 years for decontamination, decommissioning, and final closure. The Disposal Phase may 
therefore extend until 2024, and the latest expected year of final closure of the WIPP facility 
(i.e., date of final closure certification) would be 2034. If, as is currently projected, the WIPP 
facility is dismantled at closure, all surface and subsurface facilities (except the hot cell portion 
of the WHB, which will remain as an artifact of the Permanent Marker System [PMS]) will be 
disassembled and either salvaged or disposed in accordance with applicable standards. In 
addition, asphalt and crushed caliche that was used for paving will be removed, and the area 
will be recontoured and revegetated in accordance with a land management plan. A detailed 
closure schedule will be submitted in writing to the Secretary of the NMED, along with the 
notification of closure. Throughout the closure period, all necessary steps will be taken to 
prevent threats to human health and the environment in compliance with all applicable 
Resource Conservation and Recovery Act (RCRA) permit requirements. Figure G-3 presents an 
estimate of a final facility closure schedule based on 84 months to implement final closure. 

The schedule for final facility closure is considered to be a best estimate because closure of the 
facility is driven by policies and practices established for the decontamination, if necessary, and 
decommissioning of radioactively contaminated facilities. These required activities include 
extensive radiological contamination surveys and hazardous constituent surveys using, among 
other techniques, radiological surveys to indicate potential hazardous waste releases. Both 
types of surveys will be performed at all areas of the WIPP site where hazardous waste were 
managed. These surveys, along with historical radiological survey records, will provide the basis 
for release of structures, equipment, and components for disposal or decontamination for 
release off site. Specifications will be developed for each structure to be removed. A cost benefit 
analysis will be needed to evaluate decontamination options if extensive decontamination is 
necessary. Individual equipment surveys, structure surveys, and debris surveys will be required 
prior to disposition. Size-reduction techniques may be required to dispose of mixed or 
radioactive waste at the WIPP site. Current DOE policy, as reflected in the WIPP facility Safety 
Analysis Report (SAR) (DOE 1997), requires the preparation of a final decommissioning and 
decontamination (D&D) plan immediately prior to final facility closure. In this way, the specific 
conditions of the facility at the time D&D is initiated will be addressed. Section G-1 e(2) provides 
a more detailed discussion of final facility closure activities. 

Figure G-3 shows the schedule for the final facility closure consisting of decontamination, as 
needed, of the TRU waste-handling equipment, and of the aboveground equipment and 
facilities, including closure of surface HWMUs; decontamination of the shaft and haulage ways; 
disposal of decontamination derived wastes in the last open underground HWDU; and 
subsequent closure of this underground HWDU. Subsequent activities will include installation of 
repository shaft seals. 

An overall schedule for final facility closure, showing currently scheduled dates for the start and 
end of final facility closure activities is shown in Table G-2. The dates assume a start up date of 
March 1999 and continued permitting of the WIPP facility until it is filled. Details for panel 
closures are shown on Table G-1. 

G-1 d(3) Extension for Closure Time 

As indicated by the closure schedule presented in Figure G-3, the activities necessary to 
perform facility closure of the WIPP facility will require more than 180 days to complete because 
of additional stringent requirements for managing radioactive materials. Therefore, the Permit 
provides an extension of the 180-day final closure requirement in accordance with 20.4.1.500 
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NMAC (incorporating 40 CFR §264.113). During the extended closure period, the Permittees 
2 will continue to demonstrate compliance with applicable permit requirements and will take all 
3 steps necessary to prevent threats to human health and the environment as a result of TRU 
4 mixed waste management at the WIPP facility including all of the applicable measures in Part 
5 2.10 (Preparedness and Prevention). · 

6 In addition, according to the schedules in Figure G-3, the final derived wastes that are 
7 generated as the result of decontamination activities will not be disposed of for 16 months after 
8 the initiation of final facility closure. In accordance with 20.4.1.500 NMAC (incorporating 40 CFR 
9 §264.113(a)), the Permit provides an extension of the 90-day limit to dispose of final derived 

10 waste resulting from the closure process. This provision is necessitated by the fact that the 
11 radioactive nature of the derived waste makes placement in the WIPP the best disposition, and 
12 the removal of these wastes will, by necessity, take longer than 90 days in accordance with the 
13 closure schedules. During this extended period of time, the Permittees will take all steps 
14 necessary to prevent threats to human health and the environment, including compliance with 
15 all applicable permit requirements. These steps include all of the applicable preparedness and 
16 prevention measures in Permit Attachment A 

17 Finally, in the event the hazardous waste permit is not renewed as assumed in the schedule, 
18 the Permittees will submit a modification to the Closure Plan to implement a contingency closure 
19 that will allow the Permittees to continue to operate for the disposal of n,on-mixed TRU waste. 
20 This modification will include a request for an extension of the time for final facility closure. This 
21 modified Closure Plan will be submitted to the NMED for approval. 

22 G-1 d( 4) Amendment of the Closure Plan 

23 If it becomes necessary to amend the Closure Plan for the WIPP facility, the Permittees will 
24 submit, in accordance with 20.4.1.900 NMAC (incorporating 40 CFR §270.42), a written 
25 notification of or request for a permit modification describing any change in operation or facility 
26 design that affects the Closure Plan. The written notification or request will include a copy of the 
27 amended Closure Plan for approval by the NMED. The Permittees will submit a written 
28 notification of or request for a permit modification to authorize a change in the approved plan, if: 

29 There are changes in operating plans or in the waste management unit facility design that 
30 affect the Closure Plan 

31 There is a change in the expected year of closure 

32 Unexpected events occur during panel or final facility closure that require modification of 
33 the approved Closure Plan 

34 Changes in State or Federal laws affect the Closure Plan 

35 Permittees fail to obtain permits for continued operations as discussed above 

36 The Permittees will submit a written request for a permit modification with a copy of the 
37 amended Closure Plan at least 60 days prior to the proposed change in facility design or 
38 operation or within 60 days of the occurrence of an unexpected event that affects the Closure 
39 Plan. If the unexpected event occurs during final closure, the permit modification will be 
40 requested within 30 days of the occurrence. If the Secretary of the NMED requests a 

PERMIT ATTACHMENT G 
Page G:-8 of 34 



2 

3 

4 

5 

6 
7 

8 

9 
10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

'c. 20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 2, 2011 

modification of the Closure Plan, a plan modified in accordance with the request will be 
submitted within 60 days of notification or within 30 days, if the change in facility condition 
occurs during final closure. 

G-1e Closure Activities 

Closure activities include those instituted for panel closure (i.e., closure of filled underground 
HWDUs), contingency closure (i.e., closure of surface HWMUs and decontamination of other 
waste handling areas), and final facility closure (i.e., closure of surface HWMUs, D&D of surface 
facilities and the areas surrounding the WHB, and placement of repository shaft seals). Panel 
closure systems will be emplaced to separate areas of the facility and to isolate panels. Permit 
Attachments G 1 and G2 provide panel closure system and shaft seal designs. All closure 
activities will meet the applicable quality assurance (QA)/quality control (QC) program standards 
in place at the WIPP facility. Facility monitoring procedures in place during operations will · 
remain in place through final closure, as applicable. 

G-1 e(1) Panel Closure 

Following completion of waste emplacement in each underground HWDU, disposal-side 
ventilation will be established in the next panel to be used, and the panel containing the waste 
will be closed. A panel closure system will be emplaced in the panel access drifts, in 
accordance with the design in Permit Attachment G1 and the schedule in Figure G-2 and Table 
G-1. The panel closure system is designed to meet the following requirements that were 
established by the DOE for the design to comply with 20.4.1.500 NMAC (incorporating 40 CFR 
§264.601 (a)): 

the panel closure system shall limit the migration of VOCs to the compliance point so that 
compliance is achieved by at least one order of magnitude 

the panel closure system shall consider potential flow of VOCs through the disturbed rock 
zone (DRZ) in addition to flow through closure components 

the panel closure system shall perform its intended functions under loads generated by 
creep closure of the tunnels 

the panel closure system shall perform its intended function under the conditions of a 
postulated methane explosion 

the nominal operational life of the closure system is 35 years 

the panel closure system for each individual panel shall not require routine maintenance 
during its operational life 

the panel closure system shall address the most severe ground conditions expected in the 
waste disposal area 

the design class of the panel closure system shall be I lib (which means that it is to be built 
to generally accepted national design and construction standards) 

the design and construction shall follow conventional mining practices 
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structural analysis shall use data acquired from the WIPP underground 

2 materials shall be compatible with their emplacement environment and function 

3 treatment of surfaces in the closure areas shall be considered in the design 

4 thermal cracking of concrete shall be addressed 

5 during construction, a QNQC program shall be established to verify material properties 
6 and construction practices 

7 construction of the panel closure system shall consider shaft and underground access and 
8 services for materials handling 

9 The performance standard for air emissions from the WIPP facility is established in Permit Part 
10 4 and Permit Attachment A2. Releases shall be below these limits for the facility to remain in 
11 compliance with standards to protect human health and the environment. The following panel 
12 closure design has been shown, through analysis, to meet these standards, if emplaced in 
13 accordance with the specifications in Permit Attachment G1. 

14 The approved design for the panel closure system calls for a composite panel barrier system 
15 consisting of a rigid concrete plug with removal of the DRZ, and an explosion-isolation wall. The 
16 design basis for this closure is such that the migration of hazardous waste constituents from 
17 closed panels during the operational and closure period would result in concentrations well 
18 below health-based standards. The source term used as the design basis included the average 
19 concentrations of VOCs from CH waste containers as measured in headspace gases through 
20 January 1995. The VOCs are assumed to have been released by diffusion through the 
21 container vents and are assumed to be in equilibrium with the air in the panel. Emissions from 
22 the closed panel occur at a rate determined by gas generation within the waste and creep 
23 closure of the panel. 

24 Figures G-4 and G-5 show a diagram of the panel closure design and installation envelopes. 
25 Permit Attachment G1 provides the detailed design and the design analysis for the panel 
26 closure system. Although the permit application proposed several panel closure design options, 
27 depending on the gas generated by wastes and the age of the mined openings, the NMED and 
28 EPA determined that only the most robust design option (D) would be approved. This decision 
29 does not prevent the Permittees from continuing to collect data on the behavior of the wastes 
30 and mined openings, or proposing a modification to the Closure Plan in the future, using the 
31 available data to support a request for reconsideration of one or more of the original design 
32 options. If a design different from Option D as defined in Permit Attachment G1 is proposed, the 
33 appropriate permit modification will be sought. 

34 G-1 e(2) Decontamination and Decommissioning 

35 Decontamination is defined as those activities which are performed to remove contamination 
36 from surfaces and equipment that are not intended to be disposed of at the WIPP facility. The 
37 policy at the WIPP will be to decontaminate as many areas as possible, consistent with radiation 
38 protection policy. Decontamination is part of all closure activities and is a necessary activity in 
39 the clean closure of the surface container management units. Decontamination determinations 
40 are based upon radiological and hazardous constituent surveys. 
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1 Decommissioning is the process of removing equipment, facilities, or surface areas from further 
2 use and closing the facility. Decommissioning is part of final facility closure only and will involve 
3 the removal of equipment, buildings, closure of the shafts, and establishing active and passive 
4 institutional controls for the facility. Passive institutional controls are not included in the Permit. 

5 The objective of D&D activities at the WIPP facility is to return the surface to as close to the 
6 preconstruction condition as reasonably possible, while protecting the health and safety of the 
7 public and the environment. Major activities required to accomplish this objective include, but 
8 are not limited to the following: 

9 1. Review of operational records for historical information on releases 

10 2. Visual examination of surface structures for evidence of spills or releases 

11 3. Performance of site contamination surveys 

12 4. Decontamination, if necessary, of usable equipment, materials, and structures 
13 including surface facilities and areas surrounding the WHB. 

14 5. Disposal of equipment/materials that cannot be decontaminated but that meet the 
15 treatment, storage, and disposal facility waste acceptance criteria (TSDF-WAC) in an 
16 underground HWDU · 

17 6. Emplacement of final panel closure system 

18 7. Emplacement of shaft seals 3 

19 8. Regrading the surface to approximately original contours 

20 9. Initiation of active controls 

21 This Closure Plan will be amended prior to the initiation of closure activities to specify the 
22 methods to be used. 

23 Health and Safety 

24 Before final closure activities begin, health physics personnel will conduct a hazards survey of 
2s the unit(s) being closed. A release of radionuclides could also indicate a release of hazardous 
26 constituents. If radionuclides are not detected, sampling for hazardous constituents will still be 
27 performed if there is documentation or visible evidence that a spill or release has occurred. The 
28 purpose of the hazards survey will be to identify potential contamination concerns that may 
29 present hazards to workers during the closure activities and to specify any control measures 
30 necessary to reduce worker risk. This survey will provide the information necessary for the 
31 health physics personnel to identify worker qualifications, personal protective equipment (PPE), 
32 safety awareness, work permits, exposure control programs, and emergency coordination that 
33 will be required to perform closure related activities. 

3 For the purposes of planning, the conclusion of shaft sealing is used by the DOE as the end of closure activities and the beginning 
of the Post-Closure Care Period. 
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G-1 e(2)(a) Determine the Extent of Contamination 

2 The first activities performed as part of decontamination include those needed to determine the 
3 extent of any contamination that needs to be removed prior to decommissioning a facility. This 
4 includes activities 1 to 3 above and, as can be seen by the schedules in Figures G-3 and G-4 
5 (Items B and C), these surveys are anticipated to take 10 months to perform, including obtaining 
6 the results of any sample analyses. The process of identifying areas that require 
7 decontamination include three sources of information. First, operating records will be reviewed 
8 to determine where contamination has previously been found as the result of historical releases 
9 and spills. Even though releases and spills will have been cleaned up at the time of occurrence, 

10 newer equipment and technology may allow further cleaning. Second, surfaces of facilities and 
11 structures will be examined visually for evidence of spills or releases. Finally, extensive detailed 
12 contamination surveys will be performed to document the level of cleanliness for all surface 
13 structures and equipment. If equipment or areas are identified as contaminated, the Permittees 
14 will notify NMED as specified in Permit Part 1, and a plan and procedure(s) will be developed 
15 and implemented to address decontamination-related questions, including: 

16 Should the component be decontaminated or disposed of as waste? 
17 What is the most cost-effective method of decontaminating the component? 
18 Will the decontamination procedures adequately contain the contamination? 

19 Radiological and hazardous constituent surveys will be used in determining the presence of 
20 hazardous waste and hazardous waste residues in areas where spills or releases have 
21 occurred. Radiological surveys are described in Permit Attachment G3. Once cleanup of the 
22 radioactivity has been completed, the surface will be sampled for hazardous constituents 
23 specified in Permit Attachment B to determine that they, too, have been cleaned up. Sampling 
24 and analysis protocols will be consistent with EPA's document SW-846 (EPA, 1996). 

25 G-1 e(2)(b) Decontamination Activities 

26 Once the extent of contamination is known, decontamination activities will be planned and 
27 performed. Radiological control and the control of hazardous waste residues are the primary 
28 criteria used in the design of decontamination activities. Radiation control procedures require 
29 that careful planning and execution be used in decontamination activities to prevent the 
30 exposure of workers beyond applicable standards and to prevent the further spread of 
31 contamination. Careful control of entry, cleanup, and ventilation are vital components of 
32 radiation decontamination. The level of care mandated by DOE orders and occupational 
33 protection requirements results in closure activities that will exceed the 180 days allowed in 
34 20.4.1.500 NMAC (incorporating 40 CFR §264.113(b)). Decontamination activities are included 
35 as item 4 above and are shown on the schedules for contingency closure and final facility 
36 closure (Figures G-3 and G-4) as activities D, E, and F. These activities are anticipated to have 
37 a duration of 20 months for both contingency closure and for final facility closure. The result of 
38 these activities is the clean closure of the surface container management units. Under 
39 contingency closure, the other areas that have been decontaminated will not be closed. Instead 
40 they will remain in use for continued waste management activities involving non-mixed waste. 
41 Under fina~ facility closure, other areas that are decontaminated are eligible for closure. 

42 The "Start Clean-Stay Clean" operating philosophy of the WIPP Project will provide for 
43 minimum need for decontamination. However, the need for decontamination techniques may 
44 arise. 
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Decontamination activities will be coordinated with closure activities so that areas that have 
2 been decontaminated will not be reGontaminated. All waste resulting from decontamination 
3 activities will be surveyed and analyzed for the presence of radioactive contamination and 
4 hazardous constituents specified in Permit Attachment B. The waste will be characterized as 
5 hazardous, mixed, or radioactive and will be packaged and handled appropriately. Mixed and 
6 radioactive waste will be classified as TRU mixed waste managed in accordance with the 
7 applicable Permit requirements. Derived mixed waste collected during decontamination 
s activities that are generated before repository shafts have been sealed will be emplaced in the 
9 facility, if appropriate, or will be managed together with decontamination derived waste collected 

10 after the underground is closed. This waste will be classified and shipped off site to an 
11 -appropriate, permitted facility for treatment, if necessary, and for disposal. 

12 Removal of Hazardous Waste Residues 

13 Because of the type of waste management activities that will occur at the WIPP facility, waste 
14 residues that may be encountered during the operation of the facility and at closure may include 
15 derived waste. Derived wastes result from the management of the waste containers or may be 
16 collected as part of the closure activities (such as those during which wipes were used to 
17 sample the containers and equipment for potential radioactive contamination or those involving 
18 solidified decontamination solutions, the handling of equipment designated for disposal, and the 
19 handling of residues collected as a result of spill cleanup). Derived wastes collected during the 
20 operation and closure of the WIPP facility will be identified and managed as TRU mixed wastes. 
21 These wastes will be disposed in the active underground HWDU. D&D derived wastes and 
22 equipment designated for disposal will be placed in the last underground HWDU panel before 
23 closure of that unit. 

24 Surface Container Storage Units 

25 The procedures employed for waste receipt at the WIPP facility minimize the likelihood for any 
26 waste spillage to occur outside the WHB. TRU mixed waste is shipped to the WIPP facility in 
27 approved shipping containers (i.e., Contact-Handled or Remote-Handled Packages) that are not 
28 opened until they are inside the WHB. Therefore, it is unlikely that soil in the Parking Area Unit 
29 or elsewhere in the vicinity of the WHB will become contaminated with TRU mixed waste 
30 constituents as a result of TRU mixed waste management activities. An evaluation of the soils in 
31 the vicinity of the WHB will only be necessary if a documented event resulting in a release has 
32 occurred outside the WHB. 

33 The "Start Clean-Stay Clean" operating philosophy of the WIPP Project will minimize the need 
34 for decontamination of the WHB during decommissioning and closure. Procedures for opening 
35 shipping containers in the WHB limit the opportunity for waste spillage. 

36 Should the need for decontamination of the WHB arise, the following methods may be 
37 employed, as appropriate, for the hazardous constituent/contaminant type and extent: 

38 Chemical cleaning (e.g., water, mild detergent cleanser, and polyvinyl alcohol) 

39 Nonchemical cleaning (e.g., sandblasting, grinding, high-pressure water spray, scabbier 
40 pistons and needle scalers, ice-blast technology, dry-ice blasting) 

41 Removal of contaminated COIJ1ponents such as pipe and ductwork 
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Waste generated as a result of WHB decontamination activities will be managed as derived 
2 waste in accordance with applicable permit requirements and will be emplaced in the last open 
3 underground HWDU for disposal. 

4 Waste Handling Equipment and 

5 The waste shaft conveyance and associated waste handling equipment will be decontaminated 
6 to background or be disposed as derived waste as part of both contingency and final facility 
7 closure. Procedures for detection and sampling will be as described above. Equipment cleanup 
8 will be as above using chemical or nonchemical techniques. 

9 Personnel Decontamination 

1 o PPE worn by personnel performing closure activities in areas determined to be contaminated 
11 will be disposed of appropriately. Disposable PPE used in such areas will be placed into 
12 containers and managed as TRU mixed waste. Non-disposable PPE will be decontaminated, if 
13 possible. Non-disposable PPE that cannot be decontaminated will be managed as TRU mixed 
14 waste. 

15 In accordance with DOE policy, TRU mixed waste PPE will be considered to be contaminated 
16 with all of the hazardous waste constituents contained in the containers that have been 
17 managed within the unit being closed. Wastes collected as a result of closure activities and that 
18 may be contaminated with radioactive and hazardous constituents will be considered TRU 
19 mixed wastes. These wastes will be managed as derived wastes, as described in Permit 
20 Attachment A2. Such waste, collected as the result of closure of the WIPP facility, will be 
21 disposed of in the final open underground HWDU. 

22 Cleanup Criteria 

23 Radiation decontamination will be less than or equal to the following levels, or to whatever 
24 lesser levels that may be established by DOE Order at the time of cleanup: 

25 Contamination Type 

26 alpha contamination (a) 
27 beta-gamma contamination (!3-y) 

Loose4 

20 dpm/1 00 cm2 

200 dpm/1 00 cm2 

Fixed plus removable 

500 dpm/1 oo cm2 

1000 dpm/100 cm2 

28 Hazardous waste decontamination will be conducted in accordance with standards in 
29 20.4.1.500 NMAC (incorporating 40 CFR §264) or as incorporated into the Permit. 

30 Final Contamination Sampling and Quality Assurance 

31 Verification samples will be analyzed by an approved laboratory that has been qualified by the 
32 DOE according to a written program with strict criteria. The QA requirements of EPA/SW-846, 
33 "Test Methods for Evaluating Solid Waste" (EPA, 1986), will be met for hazardous constituent 
34 sampling and analyses. 

4 The unit "dpm" stands for "disintegration per minute" and is the rate of emission by radioactive material as determined by 
correcting the counts per minute observed by an appropriate detector for background, efficiency, and geometric factors associated 
with the instrumentation. 
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Because decisions about closure activities may be based, in part, on analyses of samples of 
potentially contaminated surfaces and media, a program to ensure reliability of analytical data is 
essential. Data reliability will be ensured by following a QA/QC program that mandates 
adequate precision and accuracy of laboratory analyses. Field documentation will be used to 
document the conditions under which each sample is collected. The documented QA/QC 
program in place at the WIPP facility will meet applicable RCRA QA requirements. 

Field blanks and duplicate samples will be collected in the field to determine potential errors 
introduced in the data from sample collection and handling activities. To determine the potential 
for cross-contamination, rinsate blanks (consisting of rinsate from decontaminated sampling 
equipment) will be collected and analyzed. At least one rinsate blank will be collected for every 
20 field samples. Duplicate samples will be collected at a frequency of one duplicate sample for 
every ten field samples. In no case will less than one rinsate blank or duplicate sample be 
collected for a field-sampling effort. These blank and duplicate samples will be identified and 
treated as separate samples. Acceptance criteria for QA/QC hazardous constituent sample 
analyses will adhere to the most recent version of EPA SW-846 or other applicable EPA 
guidance. 

G-1e(2)(c) Dismantling 

Final facility closure will include dismantling of structures on the surface and in the underground. 
These are items 6 and 7 above and are represented as Activity G in the final facility closure 
schedule in Figure G-4. During dismantling, priority will be given to contaminated structures and 
equipment that cannot be decontaminated to assure these are properly disposed of in the 
remaining open underground HWDU in a timely manner. All such facilities and equipment are 
expected to be removed and disposed of 16 months after the initiation of closure. Dismantling of 
the balance of the facility, including those structures and equipment that are not included in the 
application and are not used for TRU mixed waste management, is anticipated to take an 
additional 66 months. It should be noted that the placement of D&D waste into the final 
underground HWDU may, by necessity, involve the placement of uncontainerized bulk materials 
such as concrete components, building framing, structural members, disassembled or partially 
disassembled equipment, or containerized materials in non-standard waste boxes. Such 
placement will only occur if it can be shown that it is protective of human health and the 
environment and all items are described in an amendment to the Closure Plan. Identification of 
bulk items is not possible at this time since their size and quantity will depend on the extent of 
non-removable contamination. 

G-1 e(2)(d) Closure of Open Underground HWDU 

The closure of the final underground HWDU is shown by Activity H in Figure G-3. This closure 
win be consistent with the description in Section G-1e(1) and the design in Permit Attachment 
G 1. Detailed closure schedules for underground HWDUs are given in Figure G-2 and Table G-
1. 

G-1 e(2)(e) Final Facility Closure 

Final facility closure includes several activities designed to assure both the short-term isolation 
of the waste and the long-term integrity of the disposal system. These include the placement of 
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1 plugs in boreholes that penetrate the salt and the placement of the repository sealing system. In 
2 addition, the surface will be returned to as near its original conditioo as practicable, and will be 
3 readied for the construction of markers and monuments that will provide permanent marking of 
4 the repository location and contents. 

5 Figure G-6 identifies where three existing boreholes overlie the proximate area of the repository 
6 footprint. Of these identified boreholes in Figure G-6, all but ERDA-9 are terminated hundreds of 
7 feet above the repository horizon. Only ERDA-9, which is accounted for in long-term 
8 performance modeling, is drilled through the repository horizon, near the WIPP excavations. 

9 To mitigate the potential for migration beyond the repository horizon, the DOE has specified that 
10 borehole seals be designed to limit the volume of water that could be introduced to the 
11 repository from the overlying water-bearing zones and to limit the volume of contaminated brine 
12 released from the repository to the surface or water-bearing zones. 

13 Borehole plugging activities have been underway since the 1970s, from the early days of the 
14 development of the WIPP facility. Early in the exploratory phase of the project, a number of 
15 boreholes were sunk in Lea and Eddy counties. After the WIPP site was situated in its current 
16 location, an evaluation of all vertical penetrations was made by Christensen and Peterson 
17 (1981): 

18 As an initial criterion, any borehole that connects a fluid-producing zone with the repository 
19 horizon becomes a plugging candidate. 

20 Grout plugging procedures are routinely performed in standard oil-field operations; however, 
21 quantitative measurements of plug performance are rarely obtained. The Bell Canyon Test 
22 reported by Christensen and Peterson (1981) was a field test demonstration of the use of 
23 cementitious plugging materials and modification of existing industrial emplacement techniques 
24 to suit repository plugging requirements. Cement emplacement technology was found to be 
25 "generally adequate to satisfy repository plugging requirements." Christensen and Peterson 
26 ( 1981) also report "that grouts can be effective in sealing boreholes, if proper care is exercised 
27 in matching physical properties of the local rock with grout mixtures. Further, the reduction in 
28 fluid flow provided by even limited length plugs is far in excess of that required by bounding 
29 safety assessments for the WIPP." The governing regulations for plugging and/or abandonment 
30 of boreholes are summarized in Table G-3. 

31 The proposed repository sealing system design will prevent water from entering the repository 
32 and will prevent gases or brines from migrating out of the repository. The proposed design 
33 includes the following subsystems and associated principal functions: 

34 Near-surface: to prevent subsidence at and around the shafts 

35 Rustler Formation: to prevent subsidence at and around the shafts and to ensure 
36 compliance with Federal and State of New Mexico groundwater protection 
37 requirements 

38 Salado Formation: to prevent transporting hazardous waste constituents beyond the point 
39 of compliance specified in Permit Part 5 
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The repository sealing system will consist of natural arid engineered barriers within the WIPP 
2 repository that will withstand forces expected to be present because of rock creep, hydraulic 
3 pressure, and probable collapses in the repository and will meet the closure requirements of 
4 20.4.1.500 NMAC (incorporating 40 CFR §264.601 and §264.111 ). Permit Attachment G2 
5 presents the final repository sealing system design. 

6 Once shaft sealing is completed, the Permittees will consider closure complete and will provide 
7 the NMED with a certification of such within 60 days. 

8 G-1 e(2)(f) Final Contouring and Rev-egetation 

9 In the preparation of its Final Environmental Impact Statement (DOE, 1980), the DOE 
10 committed to restore the site to as near to its original condition as is practicable. This involves 
11 removal of access roads, unneeded utilities, fences, and any other structures built by the DOE 
12 to support WIPP operations. Provisions would be left for active post-closure controls of the site 
13 and for the installation of long-term markers and monuments for the purpose of permanently 
14 marking the location of the repository and waste. Permit Attachment H-1 a( 1) discusses the 
15 active and long-term controls proposed for the WIPP. Installation of borehole seals are 
16 anticipated to take 12 months, shaft seals 52 months, and final surface contouring 8 months. 

17 G-1 e(2)(g) Closure, Monuments, and Records 

18 A record of the WIPP Project shall be listed in the public domain in accordance with the 
19 requirements of 20.4.1.500 NMAC (incorporating 40 CFR §264.116). Active access controls will 
20 be employed for at least the first 100 years after final facility closure. In addition, a passive 
21 control system consisting of monuments or markers will be erected at the site to inform future 
22 generations of the location of the WIPP repository (see "Permanent Marker Conceptual Design 
23 Report" [DOE, 1995b]). 

24 This Permit requires only a 30 year post-closure period. This is the maximum post-closure time 
25 frame allowed in an initial Permit for any facility, as specified in 20.4.1.500 NMAC (incorporating 
26 40 CFR §264.117(a)). The Secretary of the NMED may shorten or extend the post-closure care 
27 period at any time in the future prior to completion of the original post-closure period (30 years 
28 after the completion of construction of the shaft seals). The Permanent Marker Conceptual 
29 Design Report and other provisions during the first 100 years after closure are addressed under 
30 another Federal regulatory program. 

31 Closure of the WIPP facility will contribute to the following: 

32 Prevention of the intrusion of fluids into the repository by sealing the shafts 
33 Prevention of human intrusion after closure 
34 Minimization of future physical and environmental surveillance 

35 Detailed records shall be filed with local; State, and Federal government agencies to ensure that 
36 the location of the WIPP facility is easily determined and that appropriate notifications and 
37 restrictions are given to anyone who applies to drill in the area. This information, together with 
38 land survey data, will be on record with the U.S. Geological Survey and other agencies. The 
39 Federal government will maintain permanent administrative authority over those aspects of land 
40 management assigned by law. Details of post-closure activities are in Permit Attachment H. 
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G-1 e(3) Performance of the Closed Facility 

2 20.4.1.500 NMAC (incorporating 40 CFR §264.601) requires that a miscellaneous unit be 
3 closed in a manner that protects human health and the environment. The RCRA Part B permit 
4 application addressed the expected performance of the closed facility dur1hg the 30 year post 
5 closure period. Groundwater monitoring will provide information on the performance of the 
6 closed facility during the post-closure care period, as specified in Section H-1 a(2) (Monitoring) 
7 of Permit Attachment H. 

8 The principal barriers to the movement of hazardous constituents from the facility or the 
9 movement of waters into the facility are the halite of the Salado Formation (natural barrier) and 

10 the repository seals (engineered barrier). Data and calculations that support this discussion 
11 were presented in the permit application. The majority of the calculations performed for the 
12 repository are focused on long-term performance and making predictions of performance over 
13 10,000 years. In the short term, the repository is reaching a steady state configuration where the 
14 hypothetical brine inflow rate is affected by the increasing pressure in the repository due to gas 
15 generation and creep closure. These three phenomena are related in the numerical modeling 
16 performed to support the permit application. The modeling parameters, assumptions and 
17 methodology were described in detail in the permit application. 

18 G-2 Notices Required for Disposal Facilities 

19 G-2a Certification of Closure 

20 Within 60 days after completion of closure activities for a HWMU (i.e., for each storage unit and 
21 each disposal unit), the Permittees will submit to the Secretary of the NMED a certification that 
22 the unit (and, after completion of final closure, the facility) has been closed in accordance with 
23 the specifications of this Closure Plan. The certification will be signed by the Permittees and by 
24 an independent New Mexico registered professional engineer. Documentation supporting the 
25 independent registered engineer's certification will be furnished to the Secretary of the NMED 
26 with the certification. 

27 G-2b Survey Plat 

2s Within 60 days of completion of closure activities for each underground HWDU, and no later 
29 than the submission of the certification of closure of each underground HWDU, the Permittees 
30 will submit to the Secretary of the NMED a survey plat indicating the location and dimensions of 
31 hazardous waste disposal units with respect to permanently surveyed benchmarks. The plat will 
32 be prepared and certified by a professional land surveyor and will contain a prominently 
33 displayed note that states the Permittees' obligation to restrict disturbance of the hazardous 
34 waste disposal unit. In addition, the land records in the Eddy County Courthouse, Carlsbad, 
35 New Mexico, will be updated through filing of the final survey plats. 

36 
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HWDU 

PANEL 1 

PANEL2 

PANEL 3 

PANEL4 

PANEL 5 

PANEL6 

PANEL? 

PANEL 8 

PANEL 9 

PANEL10 

* Actual date 

Table G-1 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 2, 2011 

Anticipated Earliest Closure Dates for the Underground HWDUs 

OPERATIONS 
START OPERATIONS END CLOSURE START CLOSURE END 

3/99* 3/03* 3/03* 7/03* 
SEE NOTE 5 

3/03* 10/05* 10/05* 3/06* 
SEE NOTE 5 

4/05* 2/07* 2/07* 2/07* 
SEE NOTE 6 

1/07* 5/09* 5/09* 8/09* 
SEE NOTE 6 

3/09* 7/11* 7/11* 1/12 
SEE NOTE 5 

3/11 * 1/13 2/13 8/13 

1/13 1/15 2/15 8/15 

1/15 1/17 2/17 8/17 

1/17 1/28 2/28 SEE NOTE 4 

1/28 9/30 10/30 SEE NOTE4 

NOTE 1: Only Panels 1 to 4 will be closed under the initial term of this permit. Closure schedules for Panels 5 
through 10 are projected assuming new permits will be issued in 2009 and 2019. 

NOTE 2: The point of closure start is defined as 60 days following notification to the NMED of closure. 

NOTE 3: The point of closure end is defined as 180 days following placement of final waste in the panel. 

NOTE 4: The time to close these areas may be extended depending on the nature and extent of the disturbed rock 
zone. The excavations that constitute these panels will have been opened for as many as 40 years so that the 
preparation for closure may take longer than the time allotted in Figure G-2. If this extension is needed, it will be 
requested as an amendment to the Closure Plan. 

NOTE 5: Installation of the 12-foot explosion-isolation wall for Panels 1, 2, and 5 must be completed by the closure 
end date. Final closure of Panels 1, 2, and 5 will be completed as specified in this Permit no later than January 31, 
2016. 

NOTE 6: Final closure of Panels 3 and 4 will be completed as specified in this Permit no later than January 31, 
2016. 
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Table G-2 
Anticipated Overall Schedule for Closure Activities 

FINAL FACILITY CLOSURE 

ACTIVITY START STOP 

Notify NMED of Intent to Close WIPP (or to Implement October 2030 N/A 
Contingency Closure) 

Perform Contamination Surveys in both Surface Storage October 2030 April2031 
Areas 

Sample Analysis December 2030 July 2031 

Decontamination as Necessary of both Surface Storage June 2031 January 2032 
Areas 

Final Contamination Surveys of both Surface Storage Areas February 2032 September 2032 

Sample Analysis June 2032 January 2033 

Prepare and Submit Container Management Unit Closure February 2033 May 2033 
Certification 

Dispose of Closure-Derived Waste November 2030 January 2032 

Closure of Open Underground HWDU panel 
. 

September 2032 February 2032 

Install Borehole Seals October 2032 September 2033 

Install Repository Seals June 2033 September 2037 

Recontour and Revegetate October 2037 May 2038 

Prepare and Submit Final (Contingency) Closure October 2037 May 2038 
Certification ' 

Post-closure Monitoring July 2038 N/A 

N/A-Not Applicable 

Refer to Figures G-3 and G-4 for precise activity titles. 

*This assumes the final waste is placed in this unit in January 2032 and notification of closure for this HWDU is 
submitted to the NMED in December 2031. ·:, · 
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Federal or 
State Land 

Both 

Federal 

Federal 

State 

State 

3 

Table G-3 

Waste Isolation Pilot Plant 
Hazardous Waste Pennit 

November 2, 2011 

Governing Regulations for Borehole Abandonment 

Type of Well 
or Borehole 

Groundwater 
Surveillance 

Oil and Gas 
Wells 

Potash 

Oil and Gas 
Well Outside 
the Oil-
Potash Area 

' 

Oil and Gas 
Wells Inside 
the Oil-
Potash Area 

Governing 
Regulation Summary of Requirements 

State and Monitor wells no longer in use shall be plugged in such a 
Federal manner as to preclude migration of surface runoff or 
regulation in groundwater along the length of the well. Where possible, this 
effect at time shall be accomplished by removing the well casing and pumping 
of expanding cement from the bottom to the top of the well. If the 
abandonment casing cannot be removed, the casing shall be ripped or 

perforated along its entire length if possible, and grouted. Filling 
with bentonite pellets from the bottom to the top is an acceptable 
alternative to pressure grouting. 

43 CFR Part The operator shall promptly plug and abandon, in accordance 
3160, §§ with a plan first approved in writing or prescribed by the 
3162.3-4 authorized officer. 

43 CFR Part (b) Surface boreholes for development or holes for prospecting 
3590, § 3593.1 shall be abandoned to the satisfaction of the authorizing officer 

by cementing and/or casing or by other methods approved in 
advance by the authorized officer. The holes shall also be 
abandoned in a manner to protect the surface and not endanger 
any present or future underground operation, any deposit of oil, 
gas, or other mineral substances, or any aquifer. 

State of New B. Plugging 
Mexico, Oil (1) Prior to abandonment, the well shall be plugged in a 
Conservation manner·to pennanently confine all oil, gas, and water in the 
Division, Rule separate strata where they were originally found, This can· 
202 (eff. 3-1- be accomplished by using mud-laden fluid, cement, and 
91) plugs singly or in combination as approved by the Division 

on the notice of intention to plug. 

(2) The exact location of plugged and abandoned wells shall 
be marked by the operator with a steel marker not less 
than four inches (4") in diameter, set in cement, and 
extending at least four feet (4') above mean ~round level. 
The metal of the marker shall be pennanently engraved, 
welded, or stamped with the operator name, lease name, 
and well number and location, including unit letter, section, 
township, and range. 

State of New F. Plugging and Abandonment of Wells 
Mexico, Oil (1) All existing and future wells that are drilled within the 
Conservation potash area, shall be plugged in accordance with the 
Division, Order general rules established by the Division. A solid cement 
No. R-111-P plug shall be provided through the salt section and any 
(eff. 4-21-88) water-bearing horizon to prevent liquids or gases from 

entering the hole above or below the salt selection. 

It shall have suitable proportions-but no greater than 
three (3) percent of calcium chloride by weight-of cement 
considered to be the desired miXture when possible. 
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Location ofUnderground HWDUs and Anticipated Closure Locations 
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OPTiON A. CO/IiS.7RUCTlO,._, !S::JLA:;-IQN WAL!.. AND 
CONCRETE BARRIE?. W!T;-,CUT DRZ RE:MOVE:D 

I coNcRm aARRto1< 
I ~XPLCSlON-ISOtATION W,OJ.;.. 

! 
• • • I. 

" lSOLAllC:-1 ZONE. 

•I 
•• .! 

OPTION 3. !:XPLOSlON ISOLATION \VP.L.L AN:) 
CONCR~ BARRIE~ WITHOUT DRZ REMOV::!) 

OPTION C. CONSTRUCTION !SOLATION 'NALL AND 
CONCRETE SARRlER WTT:--1 DRZ REMOIF-J 

CONCRETE: SARRlE1l 
fEXP!;CSION-ISOlATION WALL 

WISE ~!SPCSAL SID£ 

lSOLAllON ZCN£ 

OPTJON D. EXPLOSION ISOLATION WALL AND 
CONCRETE BARRIER WITH C.RZ REMOVE::> 

OPTION E. CINDERSLOCK 3ARRIE"</EXPLOSION-:SOLAilON WALL 

Figure G-4 
Design of a Panel Closure System 
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Figure G-6 
Approximate Locations ofBoreholes in Relation to the WIPP Underground 
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DETAILED DESIGN REPORT FOR AN OPERATION PHASE PANEL 
CLOSURE SYSTEM 

Executive Summary 

Scope. Under contract to the Management and Operating Contractor (MOC), IT Corporation 
has prepared a detailed design of a panel-closure system for the Waste Isolation Pilot Plant 
(WIPP). Preparation of this detailed design of an operational-phase closure system is required 
to support a Resource Conservation and Recovery Act (RCRA) Part B permit application. This 
report describes the detailed design for a panel-closure system specific to the WIPP site. The 
recommended panel-closure system will adequately isolate the waste-emplacement panels for 
at least 35 years. 

The report was modified to make it a part of the RCRA Permit issued by the New Mexico 
EnvironmentDepartment. The primary change required in the original report was to specify that 
Panel Closure Design Options A, B, C and E are not approved as part of the facility Permit. 
Option D is the most robust of the original group of options, and it was specified in the Permit as 
the design to be constructed for all panel closures. The concrete to be used for panel closures is 
salt-saturated Salado Mass Concrete as specified in Permit Attachment G 1, Appendix G, 
instead of the proposed plain concrete. The Permittees may submit proposals to modify the 
Permit (Part 2), the Closure Plan (Permit Attachment G) and this Appendix (identified as Permit 
Attachment G1) in the future, as specified in 20.4.1.900 NMAC (incorporating 40 CFR §270.42). 

Other changes included in this version of the report revised for the permit are minor edits to 
regulatory citations, deletion of references to the No Migration Variance Petition (no longer 
required under 40 CFR §268.6), and movement of all figures to the end of the document. 
Appendices A through F in the original document are not included in this Permit Attachment. 
Although those Appendices were important in demonstrating that the panel closures will meet 
the performance standards in the hazardous waste regulations, they do not provide design 
details or plans to be implemented as Permit requirements. References to these original 
Appendices were modified to indicate that they were part of the permit application, but are not 
included in the Permit. In contrast, Appendix G (Technical Specifications) and Appendix H 
(Design Drawings) are necessary components of future activities and are retained as parts of 
this Permit Attachment. 

Purpose. This report provides detailed design and material engineering specifications for the 
construction, emplacement, and interface-grouting associated with a panel-closure system at 
the WIPP repository, which would ensure that an effective panel-closure system is in place for 
at least 35 years. The panel-closure system provides assurance that the limit for the migration 
of volatile organic compounds (VOC) will be met at the point of compliance, the WIPP site 
boundary. This assurance is obtained through the inherent flexibility of the panel-closure 
system. The panel-closure system will be located in the air-intake and air-exhaust drifts (Figure 
G1-1). The system components have been designed to maintain their intendedfunctional 
requirements under loads generated from salt creep, internal pressure, and a postulated 
methane explosion. The design complies with regulatory requirements for a panel-closure 
system promulgated by RCRA and the Mine Health and Safety Administration (MSHA). The 
design uses common construction practices according to existing standards. 
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Background. The engineering design considers a range of expected subsurface conditions at 
2 the location of a panel-closure system. The geology is predominantly halite with interbedded 
3 anhydrite at the repository horizon. During the operational period, the panel-closure system 
4 would be subject to creep from the surrounding host rock that contains trace amounts of brine. 

5 During the conceptual design stage, two air-flow models were evaluated: (1) unrestricted flow 
6 and (2) restricted flow through the panel-closure system. The "unrestricted" air flow model is 
7 defined as a model in which the gas pressure that develops is at or very near atmospheric 
8 pressure such that there exists no back pressure in the disposal areas. Flow is unrestricted in 
9 this model. The "restricted" air flow model is defined as a model in which the back pressure in 

10 the waste emplacement panels develops due to the restriction of flow through the barrier, and 
11 the surrounding disturbed rock zone. The analysis was based on an assumed gas generation 
12 rate of 8,200 moles per panel per year (0.1 moles per drum per year) due to microbial 
13 degradation, an expected volumetric closure rate of 28,000 cubic feet (800 cubic meters) per 
14 year due to salt creep, the expected headspace concentration for a series of nine VOCs, and 
15 the expected air dispersion from the exhaust shaft to the WIPP site boundary. The analysis 
16 indicated that the panel-closure system would limit the concentration of each VOC at the WIPP 
17 site boundary to a small fraction of the health-based exposure limits during the operational 
18 period. 

19 Alternate Designs. Various.options were evaluated considering active systems, passive 
20 systems, and composite systems. Consideration of the aforementioned factors led to the 
21 selection of a passive panel-closure system consisting of an enlarged tapered concrete barrier 
22 which will be grouted at the interface and an explosion-isolation wall. This system provides 
23 flexibility for a range of ground conditions likely to be encountered in the underground 
24 repository. No other special requirements for engineered components beyond the normal 
25 requirements for fire suppression and methane explosion or deflagration containment exist for 
26 the panel-closure system during the operational period. 

27 The panel-closure systeru__design incorporates mitigative measures to address the treatment of 
28 fractures and therefore· minimizes the potential migration of contaminants. The design includes 
29 excavating the disturbed rock zone (DRZ) and emplacing an enlarged concrete barrier. 

30 To be effective, the excavation and installation of the panel-closure system must be completed 
31 within a short time frame to minimize disturbance to the surrounding salt. A rigid concrete barrier 
32 will promote interface stress buildup, as fractures are expected to heal with time. For this 
33 purpose, the main concrete barrier would be tapered to reduce shear stress and to increase 
34 compressive stress along the interface zone. 

35 Design Classification. Procedure WP 09-CN3023 (Westinghouse, 1995a) was used to 
36 establish a design classification for the panel-closure system. It uses a decision-flow-logic 
37 process to designate the panel-closure system as a Class 1118 structure. This is because during 
38 the methane explosion the concrete barrier would not fail. 

39 Design Evaluations. To investigate several key design issues, design evaluations were 
40 performed. These design evaluations can be divided into those that satisfy (1) the operational 
41 requirements of the system and (2) the structural and material requirements of the system. 
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1 The conclusions reached from the evaluations addressing the operational requirements are as 
2 follows: 

3 • Based on an air-flow model used to predict the mass flow rate of carbon tetrachloride 
4 through the panel-closure system for the alternatives, the air-flow analysis suggests, 
5 that the fully enlarged barrier provides the highest protection for restricting VOCs 
6 during the operational period of 35 years. 

7 • Results of the Fast Lagrangian Analysis of Continua (FLAC) analyses show that the 
s recommended enlarged configuration is a circular rib-segment excavated to Clay G 
9 and under MB 139. Interface grouting would be performed at the upper boundary of 

1 o the concrete barrier. 

11 • The results of the transverse plane-strain models show that higher stresses would 
12 form in MB 139 following excavation, but that after installation of the panel-closure 
13 system, the barrier confinement will result in an increase in barrier-confining stress and 
14 a reduction in shear stress. The main concrete barrier would provide substantial 
15 uniform confining stresses as the barrier is subjected to secondary salt creep. 

16 • The removal of the fractured salt prior to installation of the main concrete barrier would 
17 reduce the potential for flexure. The fracturing of MB 139 and the attendant fracturing 
18 of the floor could reduce structural load resistance (structural stiffness), which could 
19 initially result in barrier flexure and shear. With the removal of MB 139, the fractured 
20 salt stiffens the surrounding rock and results in the development of more uniform 
21 compression. 

22 • The trade-off study also showed that a panel-closure system with an enlarged 
23 concrete barrier with the removal of the fractured salt roof and anhydrite in the floor 
24 was found to be the most protective. 

25 The conclusions reached from the design evaluations addressing the structural and material 
26 requirements of the panel-closure system are as follows: 

27 • Existing information on the heat of hydration of the concrete supports placing concrete 
2s with a low cement content to reduce the temperature rise associated with hydration. 
29 Plasticizers might be used to achieve the required slump at the required strength. A 
30 thermal analysis, coupled with a salt creep analysis, suggests installation of the 
31 enlarged barrier at 'or below ambient temperatures to adequately control hydration 
32 temperatures. 

33 • In addition to installation at or below ambient temperatures, the concrete used in the 
34 main barrier would exhibit the following: 

35 

36 

37 

38 

- An 8 inch (0.2 meter) slump after 3 hours of intermittent mixing 

- A less-than-25-degree Fahrenheit heat rise prior to installation 

- An unconfined compressive strength of 4,000 pounds per square inch (psi) (28 
megapascals [MPa]) after 28 days 
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- Volume stability 

2 Minimal entrained air. 

3 • The trace amounts of brine from the salt at the repository horizon will not degrade the 
4 main concrete barrier for at least 35 years. 

5 • In 20 years, the open passage above the waste stack would be reduced in size. 
6 Further, rooms with bulkheads at each end would be isolated in the panel. It is unlikely 
7 that a long passage with an open geometry would exist; therefore, the dynamic 
8 analysis considered a deflagration with a peak explosive pressure of 240 psi 
9 (1.7MPa). 

10 • The heat-transfer analysis shows that elevated temperatures would occur within the 
11 salt and the explosion-isolation wall; however, the elevated temperatures will be 
12 isolated by the panel-closure system. Temperature gradients will not significantly affect 
13 the stability of the wall. 

14 • The fractures in the roof and floor could be affected by expanding gas products 
15 reaching pressures on the order of 240 psi (1.7 MPa). Because the peak internal 
16 pressure from the deflagration is only one fifth of the pressure, fractures could not 
17 propagate beyond the barrier. 

18 A composite system is selected for the design with various components to provide flexibility. 
19 These design options are described below. 

20 Design Options. Figure G 1-2 illustrates the options developed to satisfy the requirements for 
21 the panel-closure system. The basis for selecting an option depends on conditions at the panel-
22 closure system locations as would be documented by future subsurface investigations. As noted 
23 earlier, Option Dis the only option approved for construction as part of the facility permit issued 
24 by the NMED. 

25 While no specific requirements exist for barricading inactive waste areas under the MSHA, their 
26 intent is to safely isolate these abandoned areas from active workings using barricades of 
27 "substantial construction." A previous analysis (DOE, 1995) examined the issue of methane gas 
28 generation from transuranic waste and the potential consequence in closed areas. The principal 
29 concern is whether an explosive mixture of methane with an ignition source would result in 
30 deflagration. A concrete block wall of sufficient thickness will be used to resist dynamic and salt 
31 creep loads. 

32 It was shown (DOE, 1995) that an explosive atmosphere may exist after approximately 
33 20 years. 

34 Design Components. The enlarged concrete barrier location within the air-intake and air-
35 exhaust drifts will be determined following observation of subsurface conditions. The enlarged 
36 concrete barrier will be composed of salt-saturated Salado Mass Concrete with sufficient 
37 unconfined compressive strength. The barrier will consist of a circular rib segment excavated 
38 into the surrounding salt where the central portion of the barrier will extend just beyond Clay G 
39 and MB 139. FLAG analyses showed that plain concrete will develop adequate confined 
40 compressive strength. 

PERMIT ATTACHMENT G1 
PageG1-4 of 31 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 30, 2010 

The enlarged concrete barrier will be placed in four cells, with construction joints formed 
2 perpendicular to the direction of potential air flow. The concrete will be placed through 6-inch 
3 (15.2 centimeter) diameter steel pipes and will be vibrated from outside the formwork. The 
4 formwork is designed to withstand the hydrostatic loads that would occur during installation with 
s minimal bracing onto exposed salt surfaces. This will be accomplished by a series of steel 
6 plates that are stiffened by angle iron, with load reactions carried by spacer rods. Some exterior 
7 bracing will be required when the concrete is poured into the first cell at the location for the 
8 enlarged concrete barrier. All structural steel will be American Society of Testing and Materials 
9 [grade] A36 in conformance with the latest standards specified by the American Institute for 

10 Steel Construction. After concrete placement, the formwork will be left in place and will stiffen 
11 the enlarged concrete barrier if nonuniform reactive loadings should occur after panel closure. 

12 After completion of the enlarged concrete barrier installation, it will be grouted through a series 
13 of grout supply and air return lines that terminate in grout boxes. The boxes will be mounted 
14 near the top of the barrier. The grout will be injected through one set of lines and returned 
15 through a second set of air lines. 

16 An explosion-isolation wall, constructed with concrete-blocks, will mitigate the effects of a 
17 methane explosion. The explosion-isolation wall would consist of 3,500 psi (24 MPa) concrete 
18 blocks mortared together with a bonding agent. The concrete-block wall design complies with 
19 MSHA requirements, because it consists of noncombustible materials of "substantial 
20 construction." The concrete-block walls will be keyed into the salt. For the WIPP, an explosion-
21 isolation wall is designed to resist loading from salt creep. 

22 The compliance of the detailed design was evaluated against the design requirements 
23 established for the panel-closure system. The design complies with all aspects of the design 
24 basis established for the panel-closure system. 

25 1.0 Introduction 

26 The Waste Isolation Pilot Plant (WIPP) repository, a U.S. Department of Energy (DOE) research 
27 facility located near Carlsbad, New Mexico, is approximately 2,150 feet (ft) (655 meters [m]) 
2a below the surface, in the Salado Formation. The WIPP facility consists of a northern 
29 experimental area, a shaft-pillar area, and a waste-emplacement area. The WIPP facility will be 
30 used to dispose transuranic (TRU) mixed waste. 

31 One important aspect of future repository operations at the WIPP is the activities associated 
32 with closure of waste-emplacement panels. Each panel consists of air-intake and air-exhaust 
33 drifts, panel-access drifts, and seven rooms (Figure G1-1). After completion ofwaste-
34 emplacement activities, each panel will be closed, while waste emplacement may be occurring 
35 in the other panel(s). The closure of individual panels during the operational period will be 
36 conducted in compliance with project-specific health, safety, and environmental performance 
37 . criteria. 

38 1.1 Scope 

39 This report provides information on the detailed design and material engineering specifications 
40 for the construction, installation, and interface grouting associated with a panel-closure system 
41 for a minimum operational period of 35 years. The panel-closure system design provides 
42 assurance that the limit for the migration of volatile organic compounds (VOC) will be met at the 
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point of compliance, the WIPP site boundary. This assurance is obtained through the inherent 
2 flexibility of the panel closure system. The panel-closure system will be located in the air-intake 
3 and air-exhaust drifts to each panel (Figure G1-1). The panel-closure system design maintains 
4 its intended functional requirements under loads generated from salt creep, internal panel 
5 pressure, and a postulated methane explosion. The design complies with regulatory 
6 requirements for a panel-closure system promulgated by the Resource Conservation and 
7 Recovery Act (RCRA) and Mine Safety and Health Administration (MSHA) (see citations in 
8 Section 1.3 below). 

9 Figure G 1-3 illustrates the design process used for preparing the detailed design. The design 
1 o process commenced with the evaluation of the performance requirements of the panel-closure 
11 system through review of the work performed in developing the conceptual design and the 
12 "Underground Hazardous Waste Management Unit Closure Criteria for the Waste Isolation Pilot 
13 Plant Operation Phase" (Westinghouse, 1995b). The various design evaluations were 
14 performed to address specific design-implementation issues identified by the project. The 
15 results of these design evaluations are presented in this report. 

16 1.2 Design Classification 

17 Procedure WP 09-CN3023 (Westinghouse, 1995a) was used to establish a design classification 
18 for the panel-closure system. The design classification for the panel-closure system evolved 
19 from addressing the short-term operational issues regarding the reduction of VOC migration. 
20 Figure G1-4 shows the decision flow logic process used to designate the panel-closure system 
21 as a Class 1118 structure. 

22 1.3 Regulatory Requirements 

23 The following subsections discuss the regulatory requirements specified in RCRA and MSHA for 
24 the panel-closure system. 

25 _,_1 "'"". 3:..:... 1~ _ _,_R_,_,e::::s:..:::o'"'"u""'rc::::e"-C=o'-"ns::::..:e::.:.rv_,_a:::.;to.:..:io::..:.n.:...=an'-"d=-..!...R:..::e:..:::c.::<.ov~e::.:.rv.J.....!.A..:..::c:.:.t _,_( 4...:.:0"'-"'C:..:..F_,_R~§2=:6=-4.:..=an'-"d~§=27.:..._0-::..J.) 

26 In accordance with 20.4.1.500 NMAC, incorporating Title 40, Code of Federal Regulations 
27 (CFR), Part 264, Subpart X (40 CFR §264, Subpart X), "Miscellaneous Units," and 20.4.1.900 
28 NMAC, incorporating 40 CFR §270.23, "Specific Part B Information Requirements for 
29 Miscellaneous Units," a RCRA Part B permit application has been submitted for the WIPP 
30 facility. 

31 1.3.2 Protection of the Environment and Human Health 

· 32 The WIPP RCRA Part B permit application indicates that VOCs must not exceed health-based 
33 standards beyond the WIPP site boundary. Worker exposure to VOCs, and VOC emissions to 
34 non-waste workers or to the nearest resident will not pose greater than a 1 o-s excess cancer risk 
35 in order to meet health-based standards. The panel-closure system design incorporates 
36 measures to mitigate VOC migration for compliance with these standards. 
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1.3.3 Closure Requirements 20.4.1.500 NMAC 

2 The Permittees will notify the Secretary of the New Mexico Environment Department in writing 
3 at least 60 days prior to the date on which partial and final closure activities are scheduled to 
4 begin. 

5 1.3.4 Mining Safety and Health Administration 

6 The significance of small natural-gas occurrences within the WIPP repository is within the 
7 classification of Category IV for natural gas under the MSHA (30 CFR 57, Subpart T) (MSHA, 
8 1987). These regulations include the hazards of methane gas and volatile dust. Category IV 
9 "applies to mines in which non-combustible ore is extracted and which liberate a concentration 

10 of methane that is not explosive nor capable of forming explosive mixtures with air based on the 
11 history of the mine or the geological area in which the mine is located." For "barriers and 
12 stoppings," the regulations provide for noncombustible materials (where appropriate) for the 
13 specific mine category and require that "barriers and stoppings" be of "substantial construction." 
14 Substantial construction implies construction of such strength, material, and workmanship that 
15 the barrier could withstand air blasts, methane detonation or deflagration, blasting shock, and 
16 ground movement expected in the mining environment. 

17 1.4 Report Organization 

18 This report presents the engineering package for the detailed design of the panel-closure 
19 system. Chapter 2.0 presents the design evaluations. Chapter 3.0 describes the design and 
20 Chapter 4.0 presents the Constructability Design Calculations Index. Chapter 5.0 shows the 
21 technical specifications. Chapter 6.0 presents the design drawings. The conclusions are 
22 presented in Chapter 7.0 and the references presented in Chapter 8.0. Appendices to this report 
23 provide detailed information to support the information contained in Chapters 2.0 through 7.0 of 
24 this report. 
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2.0 Design Evaluations 

2 This chapter in the Part B permit application presented the results of the various design 
3 evaluations that support the panel-closure system: (1) analyses addressing the operational 
4 requirements, and (2) analyses addressing the structural and material requirements. These 
s evaluations were important in demonstrating that the panel closures will adequately restrict 
6 releases of VOCs and will be structurally stable during the operations phase of the WIPP. 
7 However, these evaluations are not necessary as part of the facility permit and have been 
a deleted from this edited document. 
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2 This chapter presents the final design selected from the evaluations performed in the previous 
3 chapter. It presents design modifications to cover a range of conditions that may be 
4 encountered in the underground and describes the design components for the panel-closure 
5 system. Finally, information is presented on the proposed construction for the panel-closure 
6 system. 

7 ~3~.1--~D~e~s~ig~n~C~o~nc~e~p~t 

8 The composite panel-closure system proposed in the permit application included (1) a standard 
9 concrete barrier, rectangular in shape, or (2) an enlarged tapered concrete barrier. Options (1) 

1 o and (2) were both proposed to be grouted along the interface and may contain explosion- or 
11 construction-isolation walls. Figure G 1-2 illustrates these design components. The construction 
12 methods and materials to be used to implement the design have been proven in previous 
13 mining and construction projects. The standard concrete barrier without DRZ removal was 
14 intended to apply to future panel air-intake and air-exhaust drifts where the time duration 
15 between excavation and barrier emplacement is short. The enlarged concrete barrier with DRZ 
16 removal and explosion-isolation wall is the only option approved in the RCRA facility Permit. 
17 The design concept for the enlarged concrete barrier incorporates: 

18 • A concrete barrier that is tapered to promote the rapid stress buildup on the host rock. 
19 The stiffness was selected to provide rapid buildup of compressive stress and 
20 reduction in shear stress in the host rock. 

21 • The enlarged barrier requires DRZ removal just beyond Clay G and MB 139, and to a 
22 corresponding distance in the ribs to keep the tapered shape approximately spherical. 
23 The design includes DRZ removal and thereby limits VOC flow through the panel-
24 closure system. 

25 • The design of the approved panel-closure system includes an explosion-isolation wall 
26 designed to provide strength and deformational serviceability during the operational 
27 period. The length was selected to assure that uniform compression develops over a 
28 substantial portion of the structure and that end-shear loading that might result in 
29 fracturing of salt into the back is reduced. 

30 3.2 Design Options 

31 The design options consist of the following: 

32 • An enlarged concrete barrier with the DRZ removed and a construction-isolation wall 

33 • An enlarged concrete barrier with the DRZ removed and an explosion-isolation wall 
34 (This is the only option approved in the RCRA facility Permit.) 

35 • A rectangular concrete barrier without the DRZ removed and a construction-isolation 
36 wall 

37 • A rectangular concrete barrier without the DRZ removed and an explosion-isolation 
38 wall. 
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1 In each case, interface grouting will be used for the upper barrier/salt interface to compensate 
2 for any void space between the top of the barrier and the salt. The process for selecting these 
3 options was proposed to depend on the subsurface conditions at the panel-closure system 
4 locations described in the following subsections. 

5 Observation boreholes will be drilled into the roof or floor of the new air-intake and air-exhaust 
6 drifts and will be used for observation of fractures and bed separation. Observations can be 
7 made in the boreholes using a small video camera, or a scratch rod. A scratch rod survey will be 
8 performed in accordance with the current Excavation Effects Program (EEP) procedure. 

9 The EEP was initiated in 1986 with the occurrence of fractures in Site and Preliminary Design 
10 Validation Room 3. The purpose of the EEP is to study fractures that develop as a result of 
11 underground excavation at the WIPP and to monitor those fractures. Borehole inspections have 
12 been successful for determining the fracturing and bed separation in the host rock. These 
13 inspections have been performed since 1983 (Francke and Terrill, 1993). This technique in 
14 addition to the above will be used to determine the optimum location for the panel-closure 
15 system. 

16 Since the enlarged barrier is required to be constructed for all panel closures, the proposed 
17 DRZ investigations are not required as part of the RCRA facility Permit. 

18 ~3~.3~~D~e~s~ig~n~C~o~m~p~o~n~e~nt~s 

19 The following subsections present system and components design features. 

20 ~3~.3~·~1--~C~o~n~c~r~e~te~B~a~rr~ie~r 

21 The enlarged concrete barrier consists of Salado Mass Concrete, with sufficient unconfined 
22 compressive strength and with an approximately circular cross-section excavated into the salt 
23 over the central portion of the barrier (Figure G1-5). The enlarged concrete barrier will be 
24 located at the optimum locations in the air-intake and air-exhaust drifts with the central portion 
2s extending just beyond Clay G and MB 139. 

26 The enlarged concrete barrier will be placed in four cells, with construction joints perpendicular 
27 to the direction of potential air flow. The concrete strength will be selected according to the 
28 standards specified by the latest edition of the ACI code for plain concrete. The concrete will be 
29 placed through 6-inch- (15-cm)-diameter steel pipes arid vibrated from outside the formwork. 
30 The formwork is designed to withstand the hydrostatic loads during construction, with minimal 
31 bracing onto exposed salt surfaces. This will be accomplished by placing a series of steel plates 
32 that are stiffened by angle iron, with Joad reactions carried by spacer rods. The spacer rods will 
33 be staggered to reduce potential flow along the rod surfaces through the barrier. Some exterior 
34 bracing will be required when the first cell is poured. All structural steel will be ASTM A36, with 
35 detailing, fabrication, and erection of structural steel in conformance with the latest edition of the 
36 AISC steel manual (AISC, 1989). After concrete placement, the formwork will be left in place. 

37 The above design is for the most severe conditions expected to be encountered at the WIPP. 
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An explosion-isolation wall, consisting of concrete-blocks, will mitigate the effects of a 
postulated methane explosion. The explosion-isolation wall consists of 3,500-psi (24-MPa) 
concrete blocks mortared together with cement (Figure G 1-6). 

The concrete block wall design complies with MSHA requirements (MSHA, 1987) because it 
uses incombustible materials of substantial construction. The explosion-isolation wall will be 
placed into the salt for support. The explosion-isolation walls are designed to resist creep 
loading from salt deformation. In the absence of the postulated methane explosion, the design 
was proposed to be simplified to a construction-isolation wall. The construction-isolation wall 
design provides temporary isolation during the time the main concrete barrier is being 
constructed. The construction-isolation wall was not approved as part of the RCRA facility 
Permit. 

3.3.3 Interface Grouting 

After construction of the main concrete barrier, the interface between the main concrete barrier 
and the salt will be grouted through a series of grout-supply and air-return lines that will 
terminate in grout distribution collection boxes. The openings in these boxes will be protected 
during concrete placement (Figure G1-7). The grout boxes will be mounted near the top of the 
barrier. The grout will be injected through one distribution system, with air and return grout 
flowing through a second distribution system. 

3.4 Panel-Closure System Construction 

The construction methods and materials to be used to implement the design have been proven 
in previous mining and construction projects. The design uses common construction practices 
according to existing standards. The proposed construction sequence follows completion of the 
waste-emplacement activities in each panel: (1) Perform subsurface exploration to determine 
the optimum location for the panel closure system, (2) select the appropriate design option for 
the location, (3) prepare surfaces for the construction- or explosion-isolation walls, (4) install 
these walls, (5) excavate for the enlarged concrete barrier (if required), (6) installconcrete 
formwork, (7) emplace concrete for the first cell, (8) grout the completed cell, and (9) install 
subsequent formwork, concrete and grout until completion of the enlarged concrete barrier. 
(Step 2 above is not required as part of the RCRA facility Permit, because there are no design 
options to choose between.) 

The explosion-isoiation wall will be located approximately 30 feet from the main concrete 
barrier. The host rock will be excavated 6 inches (15 ems) around the entire perimeter prior to 
installing the explosion-isolation wall. The surface preparation will produce a level surface for 
placing the first layer of concrete blocks. Excavation may be performed by either mechanical or 
manual means. 

Excavation for the enlarged concrete barrier will be performed using mechanical means, such 
as a cutting head on a suitable boom. The existing road header at the main barrier location in 
each drift is capable of excavating the back and the portions of the ribs above the floor level. 
Some manual excavation may be required in this situation as well. If mechanical means are not 
available, drilling boreholes and an expansive agent can be used to fragment the rock 
(Fernandez et al., 1989). Excavation will follow the lines and grades established for the design. 
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1 The roof will be excavated to just above Clay G and then the floor to just below MB 139 to 
2 remove the DRZ. The tolerances for the enlarged concrete-barrier excavation are +6 to 0 inches 
3 (+15 to 0 em). In addition, loose or spalling rock from the excavation surface will be removed to 
4 provide an appropriate surface abutting the enlarged concrete barrier. The excavations will be 
5 performed according to approved ground control plans. 

6 Following completion of the roof excavation for the enlarged barrier, the floor will be excavated. 
7 If mechanical means are not available, drilling boreholes and using an expansive agent to 
8 fragment the rock (Fernandez et al., 1989) is a method that can be used. Expansive agents 
9 would load the rock salt and anhydrite, producing localized tensile fracturing in a controlled 

10 manner, to produce a sound surface. 

11 A batch plant at the surface or underground will be prepared for batching, mixing, and delivering 
12 the concrete to the underground in sufficient quantity to complete placement of the concrete 
13 within one form cell. The placement of concrete will be continuous until completion, with a time 
14 for completing one section not to exceed 10 hours, allowing an additional 2 hours for cleanup of 
15 equipment. 

16 Pumping equipment suitable for placing the concrete into the forms will be provided at the main 
17 concrete barrier location. After transporting, and prior to pumping, the concrete will be remixed 
18 to compensate for segregation of aggregate during transport. Batch concrete will be checked at 
19 the surface at the time of mixing and again at the point of transfer to the pump for slump and 
20 temperature. Admixtures may be added at the remix stage in accordance with the batch design. 
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4.0 Design Calculations 
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2 Table G1-1 summarizes calculations to support the construction details for an explosion-
3 isolation wall, construction-isolation wall, and structural steel formwork for concrete barriers up 
4 to 29-ft high. The codes for the explosion-isolation and construction-isolation wall are specified 
5 by the Uniform Building Code (International Conference of Building Officials, 1994), with related 
6 seismic design requirements. The external loads for the solid block wall are as developed in the 
7 methane-explosion and fracture propagation design evaluations. 

s Table G1-1 
9 Constructability Design Calculations Index 

Section Design Area Category 

1.0 Explosion-isolation wall w 

2.0 Explosion-isolation wall seismic check s 

3.0 Formwork design F 

10 The structural formwork for all cells is designed in accordance with the AISC guidelines on 
11 allowable stress (AISC, 1989). Lateral pressures are developed using ACI 347R-88, using a 
12 standard concrete weighing 150 pounds per cubic foot (2,41 0 kg/m 3

) with a slump of 8 inches 
13 (20 em) or less. Design loadings reflect full hydrostatic head of concrete, with lifts spaced at 4ft 
14 (1.2 m) intervals from bottom to top through portals, with no external vibration. All forms will 
15 remain in place. 
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5.0 Technical Specifications 

2 The specifications are in the engineering file room at the WIPP and are the property of the 
3 MOC. These specifications are included as an attachment in Appendix G and summarized in 
4 Table G1-2. 

s Table G1-2 
6 Technical Specifications for the WIPP Panel-Closure System 

Division 1 - General Requirements 

Section 01010 

Section 01090 

Section 01400 

Section 01600 

Division 2 - Site Work 

Section 02010 

Section 02222 

Section 02722 

Division 3 - Concrete 

Section 031 00 

Section 03300 

Division 4 - Masonry 

Section 041 00 

Section 04300 

Summary of Work 

Reference Standards 

Contractor Quality Control 

Material and Equipment 

Mobilization and Demobilization 

Excavation 

Grouting 

Concrete Forrnwork 

Cast-in-Place Concrete 

Mortar 

Unit Masonry System 

PERMIT ATTACHMENT G1 
Page G1-14 of 31 

' ) 



6.0 Drawings 
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2 The drawings (Appendix H) are in the engineering file room at the WIPP and are the property of 
3 the MOC and summarized in Table G1-3. 

4 Table G1-3 
5 Panel-Closure System Drawings 

Drawing Number 

762447-E1 

762447-E2 

762447-E3 

762447-E4 

762447-E5 

762447-E6 

Title 

Title Sheet 

Underground Waste Disposal Plan 

Air Intake Drift Construction Details 

Air Exhaust Drift Construction Details 

Construction and Explosion Barrier Construction Details 

Grouting and Miscellaneous Details 
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7. 0 Conclusions 

2 This chapter presents the conclusions for the detailed design activities of the panel-closure 
3 system. A design basis, including the operational requirements, the structural and material 
4 requirements, and the construction requirements, was developed that addresses the governing 
5 regulations for the panel-closure system. Table G1-4 summarizes the design basis for the 
6 panel-closure system and the compliance with the design basis. The panel-closure system 
7 design incorporates mitigative measures to address the treatment of fractures and therefore 
8 counter the potential migration of VOCs. Several alternatives were evaluated for the treatment 
9 of fractures. These included excavation and emplacement of a fully enlarged barrier with 

1 o removal of the DRZ, excavation of the roof and emplacement of a partially enlarged barrier, and 
11 emplacement of a standard barrier with formation grouting. 

12 To investigate several key design issues and to implement the design, design evaluations were 
13 performed. These design evaluations can be divided into evaluations satisfying the operational 
14 requirements of the system and evaluations satisfying the structural and materials requirements 
15 of the system. The conclusions reached from the evaluations addressing the operational 
16 requirements are as follows: 

17 

18 

19 

20 

• Based on an air-flow model used to predict the mass flow rate of carbon tetrachloride 
through the panel-closure system for the alternatives, the air-flow analysis suggests 
that the fully enlarged barrier is the most protective for restricting VOCs during the 
operational period of 35 years. 

21 • Results of the FLAC analyses show that the recommended enlarged configuration is a 
22 circular rib-segment excavated to Clay G and under MB 139. Interface grouting would 
23 be performed at the upper boundary of the concrete barrier. 

24 • The results of the transverse plane-strain models show that high stresses would form 
25 in MB 139 following excavation, but that after installation of the panel-closure system, 
26 an increase in barrier-confining stress and a reduction in shear stress would result. 
27 The concrete barrier would provide substantial uniform confining stresses as the 
28 barrier is subjected to secondary salt creep. 

29 • The removal of the fractured salt prior to installation of the main concrete barrier would 
30 reduce the potential for flexure. With the removal of MB 139, the fractured salt stiffens 
31 the surrounding rock and results in the development of more uniform compression. 

32 • The trade-off study also showed that a panel-closure system with an enlarged 
33 concrete barrier with the removal of the fractured salt roof and anhydrite in the floor 
34 was found to be the most protective. 
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Operational 

Table G1-4 
Compliance of the Design with the Design Requirements 

Requirement Section 

lndividua,l panels shall be closed in accordance with the 2.1.1 
schedule of actual waste empl1=1cement. 

The panel-closure system shall provide assurance that the 2.1.1' 
limit for the migration of volatile organic compounds (VOC) 2.1.2 
of concern will be met at the point of compliance. To 
achieve this assurance, the design shall consider the 
potential flow of VOCs through the several components of 
the disturbed rock zone and the panel-closure system. 

The panel-closure system shall comply with its intended 2.1.2, 
functional requirements under loads generated from creep 4.0 
closure and any internal pressure that might develop in the 
disposal panel under reasonably anticipated conditions. 

The panel-closure system shall comply with its intended 2.2.3, 
functional requirements under a postulated methane 2.2.4, 
explosion. 4.0 

The operational life of the panel-closure system shall be at 2.1.1 
least 35 years. 

The panel-closure system for each individual panel shall 3.2 
not require routine maintenance during its operational life. 

The panel-closure system shall address the most severe 2.1.1 
ground conditions expected in the panel entries. If actual 2.1.3 
conditions are found to be more favorable, this design can 3.2 
be simplified and still satisfy the operational requirements 
of the system. 
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Notes on Compliance 

Gas~flow models used for design are 
based on the waste-emplacement 
operational schedule. 

Gas-flow modeling shows that the VOC 
flow is less than the design migration 
limit. 

Stress analyses and design calculations 
show that the panel-closure system 
performs as intended. 

The methane explo~ion studies, fracture 
propagation studies, and supporting 
design calculations show that the panel-
closure system performs as intended. 

Gas-flow modeling and analyses shows 
satisfactory performance for at least 
35 years. 

Passive design components require no 
routine maintenance. 

Design is based upon flow and structural 
analyses for the most severe expected 
ground conditions. If conditions are less 
severe, simpler design options are used. 
The various design options 
accommodate all expected conditions. 
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Type of 
Requirement Requirement 

Design The panel-closure system shall be emplaced in the air-
configuration and intake and air-exhaust drifts identified by Westinghouse 
essential features (1995c) 

The panel-closure system shall consist of a concrete 
barrier and construction-isolation and explosion-isolation 
walls with dimensions to satisfy the operational 
requirements of the system. 

Safety The design class for the panel-closure system shall be 
II lb. Design and construction shall follow conventional 
mining and construction practices. 

The structural analysis for the underground shall use the 
empirical data acquired from the WIPP Excavation Effects 
Program. 

Structural and The panel-closure system materials shall be compatible 
material with their emplacement environment and function. Surface 

treatment between the host rock and the panel-closure 
system shall be considered in the design. 

The selection and placement of concrete in the concrete 
barrier shall address potential thermal cracking due to the 
heat of hydration. 

The panel-closure system shall sustain the dynamic 
press·ure and subsequent temperature generated by a 
postulated methane explosion. 

'-· 

Section 

3.2 

3.2, 
3.3 

3.4 

2.1.2 

2.2.1 

2.2.2 

2.2.3, 
2.2.4, 
4.0 

-----" 
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Compliance with 
Requirement Notes on Compliance 

Complies The design shows placement in the 
designated areas for panel closure. 

Complies The panel-closure system design uses 
the identified components with 
dimensions to satisfy the operational 
requirements of the system. 

Complies Components are designed according to 
Class II lb. The construction sequence for 
the design followed conventional mining 
practices. 

Complies The structural analysis uses properties 
that model creep closure for stress 
analyses from data acquired in the WIPP 
Excavation Effects Program. 

Complies The material compatibility studies 
showed no degradation of materials and 
no need for surface treatment. 

Complies The heat generation studies show that 
hydration temperatures are controlled by 
appropriate selection of cement type and 
placement temperature. 

Complies The methane explosion study shows that 
the explosion-isolation wall protects the 
concrete barrier from pressure loading 
and thermal loading. The fracture 
propagation study shows that the system 
performs as intended. 
---------- ------· 
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Type of 
Requirement 

Construction 

Requirement Section 

The panel-closure system shall use to the extent possible 3.4 
normal construction practices according to existing 
standards. 

During construction of the panel-closure system, a quality 3.4 
assurance/quality control program shall be established to 
verify material properties and construction practices. 

The construction specification shall take into account the 3.4 
.shaft and underground access capacities and services for 
materials handling. 
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Notes on Compliance 

The specifications include normal 
construction practices used in the 
underground at WIPP and according to 
the most current steel and concrete 
specifications. 

The specifications include materials 
testing to verify material properties and 

i construction practices. 
I 

The specifications allow construction I 

within the capacities of underground 
access. 
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The conclusions reached from the design evaluations addressing the structural and material 
2 requirements of the panel-closure system are as follows: 

3 • Existing information on the heat of hydration of the concrete supports placing concrete 
4 with a low cement content to reduce the temperature rise associated with hydration. 
5 The slump at the required strength would be achieved through the use of plasticizers. 
6 A thermal analysis coupled with a salt creep analysis suggest installation of the 
7 enlarged barrier at or below ambient temperatures to adequately control hydration 
8 temperatures. 

9 • In addition to installation at or below ambient temperatures, the concrete used in the 
10 main concrete barrier would exhibit the following: 

11 

12 

13 

14 

15 

- An 8 inch (0.2 meter) slump after 3 hours of intermittent mixtng 
- A less-than-25-degree Fahrenheit heat rise prior to installation 
- An unconfined compressive strength of 4,000 psi (28 MPa) after 28 days. 
- Volume stability 

Minimal entrained air. 

16 • The trace amounts of brine from the salt at the repository horizon should not degrade 
17 the main concrete barrier for at least 35 years. 

1s • In 20 years, the open passage above the waste stack would be reduced in size. 
19 Further, rooms with bulkheads at each end would be isolated in the panel. It is unlikely 
20 that a long passage with an open geometry would exist; therefore, the dynamic 
21 analysis considered a deflagration with a peak explosive pressure of 240 psi 
22 (1.7 MPa). 

23 • The heat-transfer analysis shows that elevated temperatures would occur within the 
24 salt and the explosion-isolation wall; however, the elevated temperatures will be 
25 isolated by the panel-closure system. Temperature gradients will not significantly affect 
26 the stability of the wall. 

27 • The fractures in the roof and floor could be affected by expanding gas products 
28 reaching pressures of the order of 240 psi (1.7 MPa). Because the peak internal 
29 pressure from the deflagration is only one fifth of the pressure, fractures could not 
30 propagate beyond the wall. 

31 The design options proposed to satisfy the design requirements for the panel-closure system 
32 include (1) a standard barrier, rectangular in shape, or (2) an enlarged concrete barrier, 
33 approximately spherical in shape. Options (1) and (2) will be.grouted at the interface and may 
34 contain explosion- or construction-isolation walls. Only the enlarged barrier with an explosion-
35 isolation wall is approved as part of the RCRA facility Permit. 

36 The design provides flexibility to satisfy the design migration limit for the flow of VOCs out of the 
37 panels. An enlarged concrete barrier would be selected where the air-intake and air-exhaust 
38 drifts have aged and where there is fracturing resulting in significant flow of VOCs. These 
39 conditions apply to the most severe ground conditions in the air-intake and air-exhaust drifts of 
40 Panel 1. If ground conditions are more favorable, such as might be the case for future panel 
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entries, the design was proposed to be simplified to a standard concrete barrier rectangular in 
2 shape, with a construction isolation wall. GPR and observation boreholes are available for 
3 detecting the location and extent of fractures in the DRZ. These methods may be used to select 
4 the optimum location within each entry and exhaust drift for the enlarged barrier panel-closure 
s system. 

6 The design is presented in this report as a series of calculations, engineering drawings, and 
7 technical performance specifications. The drawings illustrate the construction details for the 
s system. The technical performance specifications cover the general requirements of the system, 
9 site work, concrete, and masonry. Information on the proposed construction method is also 

10 presented. 

11 The design complies with all aspects of the design basis established for the WI PP panel-closure 
12 system. The design can be constructed in the underground environment with no special 
13 requirements at the. WIPP. 
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Main Barrier with Wall Combinations 
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Design Process for the Panel-Closure System 
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A. Selec:! a system slnrcll.ft 
or eompcnentfcr dasslli!:ation. 
(Slart with .II mili9atin9 itl!lm) 

B. 1$1he sys~em, 51rVCtUn!. 
or compan.t required 10 mitigate 
the conseqt>011ces ol an accident? 

C. Would 1he sys~em. sttuc:lurl!, 
or component failure,_,. irl 
lOS$ of s:ale1Y flme1iol\i><ll a Ceoi9n 
Class! companen1S? 

D. Does lhe system, -· 
crc~prolride any fundlon 
r~~talCI.f teo,...,.,. ma~erial:5? 
E. Select a COIISeJVative ar;t:ident 
scenario and perlonn ufety analysis. 

F. Oo• the cumuiatlw radiolOQical 
..,nsequene1!S rolklwing the acddem 
exceed 25 Rtm whole boQy or 75 Rem 
<><sa" dose ~entle an indi
vidual at'llle Zone I boundary 

G. Does the sttu~ra. sy~ 
opeanon or component ecntom> 1e 
!he Class fl c::rhefia as defined In 
Al!aCilment 2? 

H. Wcc.otd 111e s1nldU,._ ~. 
operw.m or compotl<!Hit failure resuh 
m tess of 1lle requi<ed function ol a 
Class II ccmponent7 

L lue special ~n tec;trirements 
nec:essaty 10 _..,e that 1aiJlore ot the. 
S)'Sllom, Slru~. or componem will 
NOT rewltin a slgnllk:antshutdown 
ot lhe UK:ifity"' inhibit .JCa!Sri>illly 
or maintaiflabiiity ol required equip
ment 01 h...., special :siqniPc:atx::e 
to heallh and safely of opera1ions 
~roe!? 

A 

Figure G1-4 

6.---:-r'ES _X __ NO 
Desabe requirement 

C.---YES_x__NO 
FaRure mode and affected class I component 

0.--YES_x__NO 
Describe function 

E.---YES ---.N/.A_NO 
Attach safety analysis 

F.-YES ___ NO 
Calculate dose rates 

N/A 

(Attach calculations to this form) 
G. YES __..X_ NO 

Criteria 
N/A 

H.--YES __.X_NO 
Failure mode and affected Class If component 

L ---YES_X __ NO 
Requirements 

Design Classification of the Panel-Closure System 
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Figure G1-5 
Concrete Barrier with DRZ Removal 
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Figure G1-6 
Explosion-Isolation Wall 
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Grouting Details 
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Section 01010- Summary of Work 

2 Part 1 - General 

3 1.1 Scope 

4 This section includes: 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 1.2 

• 
• 
• 
• 
• 
• 
• 
• 
• 

Scope of Work 
Definitions and Abbreviations 
Drawings 
Work by Others 
Contractors Use of Site 
Contractors Use of Facilities 
Work Sequence 
Work Plan 
Submittals 

Scope of Work 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

October 1, 2012 

15 The Contractor shall furnish all labor, materials, equipment and tools to perform operations in 
16 connection with the construction of two (2) panel closure systems for each panel, one of each to 
17 be installed in the air intake drift and the air exhaust drift of a waste-emplacement panel, as 
18 shown on the drawings and called for in these specifications. 

19 Four (4) possible arrangements of the concrete barrier and isolation walls are shown on the 
20 attached Figure G 1-1 "Plan Variations." 

21 • Concrete barrier without disturbed rock zone (DRZ) removal in combination with 
22 construction isolation wall (Sketch A). 

23 • Concrete barrier without DRZ removal in combination with an explosion isolation wall 
24 (Sketch B). 

2s • Concrete barrier with DRZ removal up through clay seam G and down through marker 
26 bed 139 (MB 139) in combination with a construction isolation wall {Sketch C). 

27 • Concrete barrier with DRZ removal in combination with an explosion isolation wall 
28 (Sketch D) (This is the only approved configuration in this Permit). 

29 The scope of work shaH include but not be limited to the fo!lowing units of work: 

30 • Develop work plan, health and safety plan (HASP) and contractors quality control plan 
31 (CQCP) 

32 • Prepare and submit all plans requiring approval 

33 • Mobilize to site 
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• Coordinate construction with operations 

2 • Perform the following for the air intake entry and the air exhaust entry. 

Excavate the surface preparation for the explosion isolation wall 
- Construct the explosion isolation wall 
- Excavate the DRZ 

Install the form work for the concrete barrier 
Place concrete for the concrete barrier 

- Grout the interface of concrete barrier/back wall 

3 

4 

5 

6 

7 

8 

9 Provide contact grouting along the contact surface (if required by the engineer) 

10 • Clean up construction areas in underground and above ground 

11 • Submit all required record documents 

12 • Demobilize from site 

13 1.3 Definitions and Abbreviations 

14 Definitions 

15 Contact-handled waste-Contact-handled defense transuranic (TRU) waste with a surface dose 
16 rate not to exceed 200 millirem per hour. 

n Concrete barrier-A barrier placed in the access drifts of a panel to restrict the mass flow rate of 
18 volatile organic compounds (VOC). 

19 Concrete block-Concrete used for construction of either an explosion-isolation wall or a 
20 construction-isolation wall. 

21 Construction-isolation wall-A wall immediately adjacent to the panel waste-emplacement area 
22 that is made of concrete block, with mortar or steel frame to isolate construction personnel from 
23 coming into contact with the waste. 

24 Creep-Plastic deformation of salt under deviatoric stress. 

25 Desian migration limit-A mass flow rate that is at least i order of magnitude below the health-
26 based levels for VOCs during the Waste 4solation Pilot Plant (WIPP) operational period. 

27 Disturbed rock zone {DRZ)-A zone surrounding underground excavations where stress 
2s redistribution occurs with attendant dilation and fracturing. 

29 Explosion-isolation wall-A concrete-block wall adjacent to the panel waste-emplacement area 
30 with mortar that can sustain the pressure and temperature transients of a methane explosion. 

31 Health-based concentration level-The concentration level for a VOC in air that must not be 
32 exceeded at the point of compliance during the WIPP operational period. 
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Health-based migration limit-The mass flow rate of a VOC from all closed panels that results in 
2 the health-based concentration level at the point of compliance. 

3 Hydration temperature-The temperature developed by a cementitious material due to the 
4 hydration of the cement. 

5 Interface grouting-Grouting performed through grout boxes and pipe lines to fill the void at the 
6 concrete barrier/back-wall interface. 

7 Methane explosion-A postulated deflagration caused by the buildup of methane gas to 
8 explosive levels. 

9 Partial closure-The process of rendering a part of the underground repository inactive and 
10 closed according to approved facility closure plans. The partial-closure process is considered 
11 complete after partial-closure activities are performed in accordance with approved Resource 
12 Conservation and Recovery Act (RCRA) partial closure plans. 

13 Point of compliance-The operating point of compliance for VOC levels at the WIPP, which is 
14 the 16-section land withdrawal boundary. 

15 Remote-handled waste-Any of the various forms of high beta-gamma defense TRU waste 
16 requiring remote-handling and with a surface dose rate exceeding 200 millirem per hour. 

17 Standard barrier-A concrete barrier emplaced into the panel-access drifts without major 
18 excavation of the surrounding rock. 

19 Volatile Organic Compound (VOC)-Any VOC comprising the land-disposal-restricted indicator 
20 VOC constituents in the WIPP waste inventory. 

21 Abbreviations/Acronyms 

22 ACI 
23 AISC 
24 ANSI 
25 ASTM 
26 AWS 
27 CFR 
28 DOE 
29. DRZ 
30 EPA 
31 MB 139 
32 MSHA 
33 NMAC 
34 NMED 
35 MOC 
36 RCRA 
37 SMC 
38 USACE 
39 WIPP 

American Concrete Institute 
American Institute for Steel Construction 
American National Standards Institute 
American Society for Testing and Materials 
American Welding Society 
Code of Federal Regulations 
U.S. Department of Energy 
Disturbed rock zone 
U.S. Environmental Protection Agency 
Marker Bed 139 
U.S. Mine Safety and Health Administration 
New Mexico Administrative Code 
New Mexico Environment Department 
Management and Operating Contractor (Permit Section 1.5.3) 
Resource Conservation and Recovery Act 
Salado Mass Concrete 
U.S. Army Corps of Engineers 
Waste Isolation Pilot Plant 
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1.4 List of Drawings 

2 The following drawings are made apart of this specification: 

3 

4 

5 

6 

762447-E1 
762447-E2 
762447-E3 
762447-E4 

Panel closure system, air intake and exhaust drifts, title sheet 
Panel closure system, underground waste-emplacement panel plan 
Panel closure system, air intake drift, construction details 
Panel closure system, air exhaust drift, construction details 

7 

8 

9 

762447-E5 
762447-E6 

Panel closure system, construction and explosion walls, construction details 
Panel closure system, air intake and exhaust drifts, grouting and miscellaneous 
details 

10 1.5 Work by Others 

11 Survey 

12 All survey work to locate the barriers and walls, control and confirm excavation, and complete 
13 the work will be supplied by the Permittees. All survey measurements for record purposes will 
14 also be performed/supplied by the Permittees. The Contractor shall be responsible for verifying 
15 the excavation dimensions to develop the form work to fit the excavation. 

16 Excavation 

17 The Permittees may elect to perform certain portions of the work, notably the excavation. The 
1s work performed by the Permittees will be defined prior to the contract. 

19 1.6 Contractor's Use of Site 

20 Site Conditions 

21 The site is located near Carlsbad, New Mexico, as shown on the site location maps and the title 
22 sheet drawing. The underground arrangements and location of the WlPP waste-emplacement 
23 panels are shown on the plan view drawing. The work described above is to construct the 
24 concrete barriers in the air intake and exhaust drifts of one of the panels upon completion of the 
25 disposal phase of that paneL The waste-emplacement panels are located approximately 2,150 
26 feet below the ground surface. The Contractor shaH visit the site and become familiar with the 
27 site and site conditions prior to preparing his bid proposaL 

28 Contractor's Use of Site 

29 Areas at the ground surface will be designated for the Contractor's use in assembling and 
30 storing his equipment and materials. The Contractor shall utilize only those areas designated. 

31 Limited space within the underground area will be designated for the Contractor's use for 
32 storage of material and setup of equipment 

33 Coordination of Contractor's Work 

34 The Contractor is advised that on-going waste emplacement and excavation operations are 
35 being conducted throughout the period of construction of the panel barrier system. The 
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Contractor shall coordinate his construction operations with that of the waste emplacement and 
2 mining operations. All coordination shall be through the Engineer. 

3 1.7 Contractor's Use of Facilities 

4 Existing facilities at the site which are available for use by the Contractor are: 

5 • WIPP roadheader 

6 • Waste shaft conveyance 

7 • Salt skip hoist 

8 • (1) 20 ton forklift 

9 • ( 1) 40 ton forklift 

10 • 460 volt AC, 3 phase power 

11 • Water (underground, at waste shaft only) (above ground, at location designated by 
12 Engineer) 

13 Additional information on these facilities is presented in Section 02010. 

14 1.8 Work Sequence 

15 Work Sequence shall be as shown on the drawings and directed by the Engineer. 

16 1.9 Work Plan 

17 The Contractor shall prepare and submit for approval by the Engineer a Work Plan fully 
1s describing his proposed construction operation. The work plan shall define aH proposed 
19 equipment. The work plan shall also include the method of excavation, grouting, and pumping 
20 concrete. The work plan shall also contain such items as control of surface dust emissions. No 
2·1 work shall be performed prior to approval of the Work Plan. 

22 1.10 Submittals 

23 Submittals to the Permittees shall be in accordance with the Permittees' Submittal Procedures 
24 and as required by the individual specifications. Approval by the Permittees shall not constitute 
25 approvarey NMED. Any submittals that propose a change to the panel closure requirements of 
26 this Permit (e.g., changes in grout composition, detailed design, etc.) shall be submitted to 
27 NMED as required by 20.4.1.900 NMAC (incorporating 40 CFR §270.42). 

28 Part 2 - Products 

29 Not used. 
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2 Not Used. 

Part 3 - Execution 

3 End of Section 

4 
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Section 01090 - Reference Standards 

2 Part 1 - General 

3 1.1 Scope 

4 This section includes: 

5 • Provision of Reference Standards at Site. 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

October 1, 2012 

e • Acronyms used in Contract Documents for Reference Standards. Source of Reference 
7 Standards. 

a 1.2 Quality Assurance 

9 For products or workmanship specified by association, trade, or Federal Standards, comply with 
10 requirements of the standard, except when more rigid requirements are specified or are 
11 required by applicable codes. 

12 Conform to reference by date of issue current on the date of the agreement between the 
13 Permittees and the contractor. 

14 The Contractor shall obtain copy of the standards referenced in the individual specification 
15 sections. Maintain a copy at jobsite during submittals, planning, and progress of the specific 
16 work, until completion of work. 

17 Should specified reference standards conflict with the contract documents, request clarification 
1a from the Engineer before proceeding. 

19 1.3 Schedule of References 

20 Various publications are referenced in other sections of the specifications to establish 
21 requirements for the work. These referenced are identified by documents number and title. The 
22 addresses of the organizations vvhose publications are referenced are listed below. 

ACI 

A!TC 

AISC 

ACI International 
P.O. Box 19150 
Detroit, Ml48219-0150 
Ph: 313-532-2600 
Fax: 313-533-4747 

American Institute of Timber Construction 
7012 So. Revere Parkway, Suite 140 
Englewood, CO 80112 
Ph: 303-792-9559 
Fax: 303-792-0669 

American Institute of Steel Construction 
One E. Wacker Dr., Suite 3100 
Chicago, IL Q0601-2001 
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ANSI 

API 

ASTM 

AWS 

CFR 

EPA 

FTM-STO 

NRMCA 

Ph: 312-670-2400 
Fax: 312-670-5403 

American National Standards Institute 
11 West 42nd St. 
New York NY 10036 
Ph: 212-642-4900 
Fax: 212-302-1286 

American Petroleum Institute 
1220 L. St., NW 
Washington, DC 20005 
Ph: 202-682-8375 
Fax: 202-962-4776 

American Society for Testing and Materials 
1916 Race St. 
Philadelphia, PA 19103 
Ph: 215-299-5585 
Fax: 215-977-9679 

American Welding Society 
550 LeJeune Road 
Miami, FL 33135 
Ph: 800-443-9353 
Fax: 305-443-7 559 

Code of Federal Regulations 
Government Printing Office 
Washington, DC 20402 
Ph: 202-783-3238 
Fax: 202-223-7703 

Environmental Protection Agency 
Public Information Center 
Ariel Rlos Building 
1200 Pennsylvania Avenue, NW 
Washington, DC 20460 
Ph: 202-272-0167 

Federal Test Method Standards 
Standardization Documents Order Desk 
Bldg. 4D 
700 Robbins Ave. 
Philadelphia, PA 19111-5094 
Ph: 215--697-2179 
Fax: 215-697-2978 

National Ready-Mixed Concrete Association 
900 Spriflg St. 
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NTIS 

PCA 

USAGE 

MOC 

2 

Silver Spring, MD 20910 
Ph: 301-587-1400 
Fax: 301-585-4219 

National Technical Information Service 
U.S. Department of Commerce 
Springfield, VA 22161 
(703) 487-4650 

Portland Cement Association 
5420 Old Orchard Road 
Skokie, IL 60077 

U.S. Army Corps of Engineers 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 
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U.S. Army Engineer Waterway Experiment Station 
ATTN: Technical Report Distribution Section, Services Branch, TIC 
3909 Halls Ferry Rd. 
Vicksburg, MS 39180-6199 
Ph: 601-634-2355 
Fax: 601-634-2506 

Nuclear Waste Partnership LLC 
PO Box 2078 
Carlsbad, New Mexico 88221 

End of Section 
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2 

3 1.1 Scope 

Section 01400- Contractor Quality Control 

Part 1 - General 
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4 This section includes: 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

1.2 

1.3 

• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 

Contractor Quality Control Plan (CQCP) 
Reference Standards 
Quality Assurance 
Tolerances 
Testing Services 
Inspection Services 
Submittals 

Related Sections 

01090- Reference Standards 
01600- Material and Equipment 
02222 - Excavation 
02722 - Grouting 
03100- Concrete Formwork 
03300 - Cast-in-Place Concrete 
041 00 - Mortar 
04300 - Unit Masonry System 

Contractor Quality Control Plan 

22 The Contractor shall prepare and submit for approval by the Engineer, a Quality Control Plan, 
23 as described in Section 3.2. No work shall be performed prior to approval of the Contractor's 
24 Quality Control Plan. 

25 1.4 References and Standards 

26 Refer to individual specification sections for standards referenced therein, and to Section 01090 
27 - Reference Standards for general listing. 

2a Standards referenced in this section are as fQIIows: 

29 

30 

31 

32 

33 

34 

ASTM C1077 

ASTM C1093 

ASTM E329 

Practice for Laboratories Testing Concrete and Concrete 
Aggregates for Use in Construction and Criteria for Laboratory 
Evaluation 

Practice for Accreditation of Testing Agencies for Unit Masonry 

Practice for Use in the Evaluation of Inspection and Testing 
Agencies as Used in Construction 
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ASTM E543 
2 

Practice for Determining the Qualification of Nondestructive 
Testing Agencies 

3 

4 

ASTM E548 Practice for Preparation of Criteria for Use in the Evaluation of 
Testing Laboratories and Inspection Bodies 

5 1.5 Quality Assurance 

e • Monitor quality control over suppliers, manufacturers, products, services, site 
7 conditions, and workmanship, to produce work of specified quality 

s • Comply with specified standards as minimum quality for the work except where more 
9 stringent tolerances, codes, or specified requirements indicate higher standards or 

10 more precise workmanship 

11 • Perform work by persons qualified to produce required and specified quality 

12 • Verify that field measurements are as indicated on shop drawings 

13 • Secure products in place with positive anchorage devices designed and sized to 
14 withstand stresses, vibration, physical distortion, or disfigurement. 

15 1.6 Tolerances 

16 Monitor excavation fabrication and installation tolerance control of work and products to produce 
17 acceptable work. Do not permit tolerances to accumulate. 

18 Adjust products to appropriate dimensions; position before securing products in place. 

19 1.7 Testing Services 

20 Unless otherwise indicated by the Engineer, the Contractor shall employ an independent firm to 
21 perform the testing services and other services specified in the individual specification sections, 
22 and as required by the Engineer. Testing and source quality control may occur on or off the 
23 project site. 

24 The testing laboratory shall comply with applicable sections of the reference standards and shall 
25 be authorized to operate in the state in which the project is located. 

2e Testing equipment shall be calibrated at reasonable intervals with devices of an accuracy 
27 traceable to either the National Bureau of Standards or accepted values of natural physical 
28 constants. 

29 1.8 Inspection Services 

30 The Contractor shall employ an independent firm to perform inspection services as a 
31 supplement to the Contractor's quality control as specified in the individual specification 
32 sections, and as required by the Engineer. Inspection may occur on or off the project site. 

33 The inspection firm shall comply with applicable sections of the reference standards. 
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1.9 Submittals 

2 The Contractor shall submit a Contractors' Quality Control Plan as described herein. 

3 Prior to start of work, the Contractor shall submit for approval, the testing laboratory name, 
4 address, telephone number and name of responsible officer of the firm. He shall also submit a 
5 copy of the testing laboratory compliance with the reference ASTM standards, and a copy of 
6 report of laboratory facilities inspection made by Materials Reference Laboratory of National 
7 Bureau of Standards with memorandum of remedies of any deficiencies reported by the 
a inspection. 

9 Prior to start of work, the Contractor shall submit for approval the inspection firm name, address, 
10 telephone number and name of responsible officer of the firm. He shall also submit the 
11 personnel proposed to perform the required inspection, along with their individual qualifications 
12 and certifications (Example: Certified AWS Welding Inspector.) 

13 Part 2- Products 

14 Not used. 

15 Part 3 - Execution 

16 3.1 General 

17 The Contractor is responsible for quality control and shall establish and maintain an effective 
1s quality control system. The quality control system shall consist of plans, procedures, and 
19 organization necessary to produce an end product which complies with the contract 
20 requirements. The system shall cover all construction operations, both on site and off site, and 
21 shall be keyed to the proposed construction sequence. The project superintendent will be held 
22 responsible for the quality of work on the job. The project superintendent in this context shall 
23 mean the individual with the responsibility for the overall management of the project including 
24 quality and production. 

25 3.2 Quality Control Plan 

26 3.2.1 General 

27 The Contractor shall furnish for review and approval by the Engineer, not later than 30 days 
2s after receipt of notice to proceed, the Contractor Quality Control (CQC) Plan proposed to 
29 implement the requirements of the Contract The plan shall identify personnel, procedures, 
30 control, instructions, test, records, and forms to be used. Construction will be permitted to begin 
31 only after acceptance of the CQC Plan. 
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3.2.2 Content of the CQC Plan 

2 The CQC Plan shall include, as a minimum, the following to cover all construction operations, 
3 both on site and off site, including work by subcontractors, fabricators, suppliers, and 
4 purchasing agents: 

5 • A description of the quality control organization, including a chart showing lines of 
6 authority and acknowledgment that the CQC staff shall implement the control system 
7 for all aspects of the work specified. The staff shall include a CQC System Manager 
8 who shall report to the project superintendent. 

e • The name, qualifications (in resume format), duties, responsibilities, and authorities of 
10 each person assigned a CQC function. 

11 • Description of the CQC System Manager's responsibilities and delegation of authority 
12 to adequately perform the functions of the CQC System Manager, including authority 
13 to stop work which is not in compliance with the contract The CQC System Manager 
14 shall issue letters of direction to all other various quality control representatives 
15 outlining duties, authorities, and responsibilities. 

16 

17 

18 

• Procedures for scheduling, reviewing, certifying, and managing submittals, including 
those of subcontractors, off site fabricators, suppliers, and purchasing agents. These 
procedures shall be in accordance with the Permittees' Submittal Procedures. 

19 • Control, verification, and acceptance testing procedures for each specific test to 
20 include the test name, specification paragraph requiring test, feature of work to be 
21 tested, test frequency, and person responsible for each test. (Laboratory facilities will 
22 be subject to approval by the Engineer.) 

23 • Procedures for tracking construction deficiencies from identification through acceptable 
24 corrective action. These procedures will establish verification that identified 
25 deficiencies have been corrected. 

26 • Reporting procedures, including proposed reporting formats. 

27 

28 

29 

30 

31 

32 

33 

34 3.2.3 

• A list of the definable features of work. A definable feature of work is a task which is 
separate and distinct from other tasks and has separate control requirements. It could 
be identified by different trades or disciplines, or it could be work by the same trade in 
a different environment. Although each section of the specifications may generally be 
considered as a definable feature of work, there are frequently more than one 
definable feature under a particular section. This list will be agreed upon by the 
Engineer. 

Acceptance of Plan 

35 Acceptance of the Contractor's plan is required prior to the start of construction. Acceptance is 
36 conditional and will be predicated on satisfactory performance during the construction. The 
37 Permittees reserve the right to require the Contractor to make changes in his CQC Plan and 
38 operations including removal of personnel, as necessary, to obtain the quality specified. 
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2 After acceptance of the CQC Plan, the Contractor shall notify the Engineer in writing of any 
3 proposed change. Proposed changes are subject to acceptance by the Engineer. 

4 3.3 Quality Control Organization 

5 3.3.1 General 

6 The requirements for the CQC organization are a CQC System Manager and sufficient number 
7 of additional qualified personnel supplemented by independent testing and inspection firms as 
8 required by the specifications, to ensure contract compliance. The Contractor shall provide a 
9 CQC organization which shall be at the site at all times during progress of the work and with 

10 complete authority to take any action necessary to ensure compliance with the contract. All 
11 CQC staff members shall be subject to acceptance by the Engineer. 

12 3.3.2 CQC System Manager 

13 The Contractor shall identify as CQC System Manager an individual within his organization at 
14 the site of the work who shall be responsible for overall management of CQC and have the 
15 authority to act in all CQC matters for the Contractor. The CQC System Manager shall be a 
16 graduate engineer, with a minimum of five years construction experience on construction similar 
17 to this contract. This CQC System Manager shall be on the site at all times during construction 
18 and will be employed by the prime Contractor. The CQC System Manager shall be assigned no 
19 other duties. An alternate for the CQC System Manager will be identified in the plan to serve in 
20 the event of the System Manager's absence. The requirements for the alternate will be the 
21 same as for the designated CQC System Manager. 

22 3.3.3 CQC Personnel 

23 In addition to CQC personnel specified elsewhere in the contract, the Contractor shall provide 
24 as part of the CQC organization specialized personnel or third party inspectors to assist the 
25 CQC System Manager. These individuals shall be employed by the prime Contractor; be 
26 responsible to the CQC System Manager; be physically present at the construction site during 
n work on their areas of responsibility; have the necessary education and/or experience. These 
28 individuals shall have no other duties other than quality controL 

29 3.3.4 Organizational Changes 

30 The Contractor shall maintain his CQC staff at full strength at all times. When it is necessary to 
31 make changes to the CQC staff the Contractor shaH revise the CQC Plan to reflect the changes 
32 and submit the changes to the Engineer for acceptance at the Contractors' expense. 

33 3.4 Tests 

34 3.4. t Testing Procedure 

35 The Contractor shall perform specified or required tests to verify that control measures are 
36 adequate to provide a product which conforms to contract requirements. Upon request, the 
37 Contractor shall furnish to the Engineer duplicate samples of test specimens for possible testing 
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by the Engineer. Testing includes operation and/or acceptance tests when specified. The 
2 Contractor shall procure the services of an approved testing laboratory. The Contractor shall 
3 perform the following activities and record and provide the following data: 

4 • Verify that testing procedures comply with contract requirements. 

5 • Verify that facilities and testing equipment are available and comply with testing 
6 standards. 

7 • Check test instrument calibration data against certified standards. 

8 • Verify that recording forms and test identification control number system, including all 
9 of the test documentation requirements, have been prepared. 

10 

11 

12 

13 

14 

15 

16 

17 

• Results of all tests taken, both passing and failing tests, will be recorded on the CQC 
teport for the date taken. Specification paragraph reference, location where tests were 
taken, and the sequential control number identifying the test will be given. If approved 
by the Engineer, actual test reports may be submitted later with a reference to the test 
number and date taken. An information copy of tests performed by an off site or 
commercial test facility will be provided directly to the Engineer. Failure to submit 
timely test reports as stated may result in nonpayment for related work performed and 
disapproval of the test facility for this contract. 

18 3.5 Testing Laboratory 

19 The testing laboratory shall provide qualified personnel to perform specified sampling and 
20 testing of products in accordance with specified standards, and ascertain compliance of 
21 materials and mixes with requirements of Contract Documents. The testing laboratory shall 
22 promptly notify the Engineer and Contractor of any observed irregularities or non-conformance 
23 of Work or Products. 

24 Reports indicating results of tests, and compliance (or noncompliance) with the contract 
25 documents will be submitted in accordance with the Permittees' submittal procedures. 

26 The Contractor shall cooperate with the independent testing firm, furnish samples, storage, safe 
21 access, and assistance by incidental labor as required. Testing by the independent firm does 
2s not relieve the contractor of the responsibility to perform the work to the contract requirements. 

29 The laboratory may not: 

30 • Release, revoke, alter, or enlarge on requirements of the contract 
31 • Approve or accept any portion of the work 
32 • Assume any duties of the Contractor. 

33 The laboratory has no authority to stop the work. 

34 3.6 Inspection Services 

35 The inspection firm shall provide qualified personnel at site to supplement the Contractor's 
36 Quality Control Program to perform specified inspection of Products in accordance with 
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specified standards. He shall ascertain compliance of materials and mixes with requirements of 
Contract Documents, and promptly notify the CQC System Manager, the Engineer and the 
Contractor of observed irregularities or non-conformance of Work or Products. The inspector 
does not have the authority to stop the work. The inspector shall refer such cases to the CQC 
System Manager who has the authority to stop work (see Section 3.2.2). 

Reports indicating results of the inspection and compliance (or noncompliance) with the contract 
documents will be submitted in accordance with the Permittees' submittal procedures. 

The Contractor shall cooperate with the independent inspection firm, furnish samples, storage, 
safe access and assistance by incidental labor, as requested. 

Inspection by the independent firm does not relieve the Contractor of the responsibility to 
perform the work to the contract requirements. 

3. 7 Completion Inspection 

3.7.1 Pre-Finallnspection 

At the completion of all work the CQC System Manager shall conduct an inspection of the work 
and develop a "punch list" of items which do not conform to the approved drawings and 
specifications. Once this is accomplished the Contractor shall notify the Engineer that the facility 
is complete and is ready for the "Prefinal" inspection. The Engineer will perform this inspection 
to verify that the facility is complete. A "Final Punch List" will be developed as a result of this 
inspection. The Contractor's CQC System Manager shall ensure that all items on this list have 
been corrected and notify the Engineer so that a "Final" inspection can be scheduled. Any items 
noted on the "Final" inspection shall be corrected in a timely manner. These inspections and any 
deficiency corrections required by this paragraph will be accomplished within the time slated for 
completion of the entire work. 

3.7.2 Final Acceptance Inspection 

The final acceptance inspection will be formally scheduled by the Engineer based upon notice 
from the Contractor. This notice will be given to the Engineer at least !4 days prior to the final 
acceptance inspection and must include the Contractor's assurance that all specific items 
previously identified to the Contractor as being unacceptable, along wi'UJ, .all remaining work 
performed under the contract, will be complete and acceptable by the date scheduled for the 
final acceptance inspection. 

3.8 Documentation 

The Contractor shall maintain current records providing factual evidence that required quality 
control activities and/or tests have been performed. These records shall include the work of 
subcontractors and suppliers and shall be on an acceptable form that includes, as a minimum, 
the following information: 

• Contractor/subcontractor and their area of responsibility. 

• Operating plant/equipment with hours worked, idle, or down for repair. 
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• Work performed each day, giving location, description, and by whom. 

2 • Test and/or quality control activities performed with results and references to 
3 specifications/drawings requirements. List deficiencies noted along with corrective 
4 action. 

5 • Quantity of materials received at the site with statement as to acceptability, storage, 
6 and reference to specifications/drawings requirements. 

7 • Submittals reviewed, with contract reference, by whom, and action taken. 

8 • Off-site surveillance activities, including actions taken. 

9 • Instructions given/received and conflicts in plans and/or specifications. 

10 • Contractor's verification statement. 

11 These records shall indicate a description of trades working on the project; the number of 
12 personnel working; weather conditions encountered; and any delays encountered. These 
13 records shall cover both conforming and deficient features and shall include a statement that 
14 equipment and materials incorporated in the work and workmanship comply with the contract. 
15 The original and one copy of these records in report form shall be furnished to the Engineer 
16 daily. Reports shall be signed and dated by the CQC System Manager. The report from the 
17 CQC System Manager shall include copies of test reports and copies of reports prepared by all 
1s subordinate quality control personnel. 

19 3.9 Notification of Noncompliance 

20 The Engineer will notify the Contractor of any detected noncompliance with the foregoing 
21 requirements. The Contractor shall take immediate corrective action after receipt of such notice. 
22 Such notice, when delivered to the Contractor at the worksite, shall be deemed sufficient for the 
23 purpose of notification. lf the Contractor fails or refuses to comply promptly, the Engineer may 
24 issue an order stopping all or part of the work until satisfactory corrective action has been taken. 
25 No part of the time lost due to such stop orders shall be made the subject of claim for extension 
26 of time or for excess costs or damages by the Contractor. 

27 End of section. 

28 
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Section 01600 - Material and Equipment 

2 Part 1 - General 

3 1.1 Scope 

4 This section includes: 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

1.2 

1.3 

• 
• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 

Equipment 
Products 
Transportation and handling 
Storage and protection 
Substitutions 

Related Sections 

01010- Summary of Work 
01400 - Contractor Quality Control 
02010 - Mobilization and Demobilization 
02222 - Excavation 
02722 - Grouting 
031 00 - Concrete Formwork 
03300 - Cast-in-Place Concrete 
04100 - Mortar 
04300 - Unit Masonry System 

Equipment 
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21 The Contractor shall specify his proposed equipment in the Work Plan. Power equipment for 
22 use underground shall be either electrical or diesel engine driven. All diesel engine equipment 
23 shall be certified for use underground. 

24 1.4 Products 

25 The Contractor shall specify in the Work Plan, or in subsequently required submittals the 
26 proposed products including, but not limited to the grout mix and its components, concrete mix 
27 and its components, mortar mix and its components, formwork, and masonry. The proposed 
2s products shall be supported by laboratory test results as required by the specifications. All 
29 products shall be subject to approval by the Engineer_ 

3D 1.5 Transportation and Handling 

31 • Transport and handle products in accordance with manufacturer's instructions. 

32 • Promptly inspect shipments to ensure that products comply with requirements, 
33 quantities are correct, and products are undamaged. 

34 • Provide equipment and personnel to handle products by methods to prevent soiling, 
35 disfigurement, or damage. 
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1.6 Storage and Protection 

2 • Store and protect products in accordance with manufacturers' instructions. 

3 • Store with seals and labels intact and legible. 

4 • Store sensitive products in weather tight, climate controlled, enclosures in an 
5 environment favorable to product. 

6 • For exterior storage of fabricated products, place on sloped supports above ground. 

7 • Cover products subject to deterioration with impervious sheet covering. Provide 
8 ventilation to prevent condensation and degradation of products. 

9 • Store loose granular materials on solid flat surfaces in a well-drained area. Prevent 
10 mixing with foreign matter. 

11 • Provide equipment and personnel to store products by methods to prevent soiling, 
12 disfigurement, or damage. 

13 • Arrange storage of products to permit access for inspection. Periodically inspect to 
14 verify products are undamaged and are maintained in acceptable condition. 

15 1.7 Substitutions 

16 1.7.1 Equipment Substitutions 

17 The Contractor may substitute equipment for that proposed in the Work Plan subject to the 
18 Engineer's approval. The Contractor shall demonstrate the need for the substitution, and the 
19 applicability of the proposed substitute equipment. 

20 1.7.2 Product Substitutions 

21 The Contractor may not substitute products after the proposed products have been approved by 
22 the Engineer unless he can demonstrate that the supplier/source of that product no longer 
23 exists in which case he shall subrnit alternate products with lab test results to the Engineer for 
24 approvaL !n the case that product is a component in a mix, the Contractor shall perform mix 
25 testing using that component and submit laboratory test results. 

26 Pad 2 - Products 

27 Not used. 

28 Part 3 - Execution 

29 Not used. 

30 End of section. 

31 
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Section 02010- Mobilization and Demobilization 

2 Part 1 - General 

3 1.1 Scope 

4 This section includes: 

5 • Mobilization of equipment and facilities to site 
s • Contractor use of site 
7 • Use of existing facilities 
8 • Demobilization of equipment and facilities 
9 • Site cleanup 

10 1.2 Related Sections 

11 • 01010- Summary of Work 
12 • 01600- Material and Equipment 

13 Part 2- Products 

14 Not used. 

15 Part 3- Execution 

16 3.1 Mobilization of Equipment and Facilities to Site 
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17 Upon authorization to proceed, the Contractor shall mobilize his equipment and facilities to the 
1s jobsite. Equipment and facilities shall be as specified, and as defined in the Contractor's Work 
19 Plan. The Contractor shall erect the batch plant and assemble his equipment and materials in 
20 the areas designated by the Engineer. Facilities shall be located as near as practical to the 
21 existing utilities. 

22 The Permittees will provide utilities (460 volt AC, 3 phase, and water) at designated locations. 
23 The Contractor shall be responsible for all hookups and tie-ins required for his operations. 

24 The Contractor shall be responsible for providing his own office, storage, and sanitary facilities. 

25 Areas will be designated for the Contractor's use in the underground area in the vicinity of the 
26 panel closure system installation. These areas are limited. 

27 3.2 Use of Site 

28 The Contractor shall use only those areas specifically designated for his use by the Engineer. 
29 The Contractor shall limit his on-site travel to the specific routes required for performance of his 
30 work, and designated by the Engineer. 
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3.3 Use of Existing Facilities 

2 Existing facilities at the site which are available for use by the Contractor are: 

3 • WIPP roadheader 

4 • Waste shaft conveyance 

5 • Salt skip hoist 

6 • (1) 20 ton forklift 

7 • ( 1) 40-ton fork I ift 

8 • 460 Volt AC, 3 phase power 

9 • Water (in mine, at waste shaft only-above ground at location designated by the 
10 Engineer). 

11 The Contractor shall arrange for use of the facilities with the Engineer and coordinate his 
12 actions/requirements with that of the ongoing operations. 

13 Use of water in the underground will be restricted. No washout or cleanup will be permitted in 
14 the underground. Above ground washout/cleanup or equipment will be allowed in the areas 
1s designated by the Engineer. 

16 The Contractor is cautioned to be aware of the physical dimensions of the waste conveyance 
17 and the air lock (see Figures G1-2 and G1-3, attached). 

18 The Contractor shall be responsible for any damage incurred by the existing site facilities as a 
19 result of his operations. Any damage shall be reported immediately to the Engineer and repaired 
20 at the Contractor's cost. 

3.4 Demobilization of Equipment and Facilities 

22 At completion of this work, the Contractor shall demobilize his equipment and facilities from the 
23 job site. The batch plant shaH be disassembled and removed along with any unused materiaL 
24 AI! Contractor's equipment and materials shall be removed from the mine and a!! disturbed 
25 areas restored. Utilities shall be removed to their connection points unless otherwise directed by 
26 the Engineer. 

27 3.5 Site Cleanup 

28 At conclusion of the work, the Contractor shall remove all trash, waste, debris, excess 
29 construction materials, and restore the affected areas to its prior condition, to the satisfaction of 
30 the Engineer. A final inspection of the areas will be conducted by the Engineer and the 
31 Contractor before final payment is approved. 

32 End of section. 

33 
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Section 02222 - Excavation 

2 Part 1 - General 

3 1.1 Scope 

4 This section includes: 

5 • Excavation for main concrete barrier 
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6 • Excavation for surface preparation and leveling of base areas for isolation walls 
7 • Disposition of excavated materials. 

8 1.2 Related Sections 

9 • 01010- Summary of Work 
10 • 01600- Material and Equipment 
11 • 03100- Concrete Form Work 
12 • 04300 - Unit Masonry System. 

13 1.3 Reference Documents 

14 "Reference Stratigraphy and Rock Properties for the Waste Isolation Pilot Plant (WIPP) Project" 
15 by R.D. Krieg-Sandia National Laboratory Document Sand 83-1908. [Available through National 
16 Technical Information Service (NTIS).] 

17 1.4 Field Measurements and Survey 

18 All surveys required for performance of the work will be provided by the Permittees. To develop 
19 the concrete formwork to fit the excavation, the Contractor shall be responsible for verifying the 
20 excavation dimensions. 

21 Part 2 • Products 

22 Not used. 

23 Part 3 - Execution 

24 3.1 Excavating for Concrete Barrier 

25 Excavation for the main concrete barrier shall be performed to the lines and grades shown on 
26 the drawings. Excavate the back a minimum of 1 inch to 3 inches beyond clay seam G, and the 
27 floor a minimum of 1 inch to 3 inches below the anhydride marker bed 139 (MB-139) to assure 
28 removal of the disturbed rock zone (DRZ). Excavation shall be performed utilizing mechanical 
29 means such as a cutting head on a suitable boom, by drilling boreholes and using an expansive 
30 agent to fragment the rock or other competent equipment or methods submitted to the Engineer 
31 for review and approval. The use of explosives is prohibited. The existing WIPP roadheader 
32 mining machine may also be available for use. The Contractor is to determine availability and 
33 coordinate proposed use of the road header with the Engineer. The existing road header is 
34 capable of excavating the back and the portions of the ribs above the floor level. However, it is 
35 not capable of excavating the portion below floor level. 
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The tolerances for the concrete barrier excavation shall be +6 inches, to 0 inch. In addition, the 
2 Contractor is to remove all loose or spalling rock from the excavation surface to provide a sound 
3 surface abutting the concrete barrier. The Contractor shall provide and install roof bolts for 
4 support as required for personnel protection and approved ground control plans. 

5 3.2 Excavating for Surface Preparation and leveling of Base Areas for Isolation Walls 

6 The Contractor shall excavate a 6-inch surface preparation around the entire perimeter of the 
7 isolation walls. The surface preparation in the floor shall be made level to produce a surface for 
8 placing the first course of block in the isolation walls. Tolerances for the leveled portion of the 
9 surface preparation are ±1 inch. Excavation may be performed by either mechanical or manual 

10 means. Use of explosives is prohibited. 

11 3.3 Disposition of Excavated Materials 

12 The Contractor shall remove all excavated materials from the panel-access drift where they are 
13 excavated. Excavated materials shall be removed from the mine via the salt skip to the surface, 
14 where they will be disposed on site at a location as directed by the Engineer. 

15 3.4 Field Measurements and Survey 

16 All survey required for performance of the work will be provided by the Permittees. The 
17 Contractor shall protect all survey control points, bench marks, etc., from damage by his 
18 operations. MOC will verify by survey that the Contractor has excavated to the required lines 
19 and grades. The Contractor shall be responsible for verifying the excavation dimensions to 
20 develop concrete formwork to fit the excavation. No form work or block work is to be erected 
21 until this survey is completed. The Contractor is to coordinate the survey work with his 
22 operations to assure against lost time. The Contractor shall notify the Engineer at least 24 hours 
23 prior to the time surveying is required 

24 End of section. 

25 
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Section 02722- Grouting 

2 Part 1 - General 

3 1.1 Scope 

4 This section includes: 

5 • Grouting of concrete barrier. 

6 1.2 Related Sections 

7 • 01010-SummaryofWork 
s • 01400- Contractor Quality Control 
9 • 01600- Material and Equipment 

1 o • 031 00 - Concrete Form Work 
11 • 03300 - Cast-in-Place Concrete 

12 1.3 References 

13 ASTM C1107 Standard Specification for Nonshrink Grout 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

October 1, 2012 

14 ASTM C109 Test Method for Compressive Strength of Hydraulic Cement Mortars 

15 1.4 Submittals for Review and Approval 

16 Thirty days prior to the initiation of grouting, the Contractor shall submit to the Engineer for 
17 review and approval, the following: 

18 • Type of grout proposed 

19 • Product data: 

20 
21 

22 
23 

Manufacturer's specification and certified laboratory tests for the manufactured 
grout, if proposed 

Certified laboratory tests for the salt-saturated grout, if proposed, using project
specific materials 

24 • Proposed grouting method, including equipment and materials and construction 
25 sequence in Work Plan. 

26 1.5 Submittals for Construction 

27 Daily grouting report indicating the day, date, time of mixing and delivery, quantity of grout 
28 placed, water used, pressure required, problems encountered, action taken, quality control data, 
29 testing results, etc., no later than 24 hours following construction. 
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2 2.1 Grout Materials 

Part 2- Products 

3 Grout used for grouting in connection with fresh water/plain cement concrete shall be nonshrink, 
4 cement-based grout, Five Star 110 as manufactured by Five Star Products Inc., 425 Stillson 
5 Road, Fairfield, Connecticut 06430 or approved equal. Mixing and installation shall be in 
6 accordance with the manufacturer's recommemiations. 

7 As an alternate to the above grout in connection with the Salado Mass concrete mix, the 
a Contractor shall use, subject to the approval of the Engineer, a salt saturated grout. The 
9 following formulation is suggested to the Contractor as an initiation point for selection of the 

10 grout mix. Salt saturated grout strength shall be 4500 psi at 28 days. 

11 Salt-Saturated Grout (BCT-1F) 

Component Percent of total Mass .{wt.) 

Class H Cement 48.3 

Class C Fly Ash 16.2 

Cal Seal (Plaster- from Halliburton) 5.7 

Sodium chloride 7.9 

Dispersant 0.78 

Defoamer 0.02 

Water 21.1 

12 Water for mixing shall be of potable quality, free from injurious amounts of oil, acid, alkali, salt, 
13 or organic matter, sediments, or other deleterious substances, as specified for concrete, Section 
14 03300-2.3. 

15 2.2 Product Data 

16 If the Contractor proposes to utilize a manufactured nonshrink cement-based grout, he shall 
17 submit complete manufacturer's specifications for the product, along with certified laboratory 
18 test results of the materiaL 

19 If the Contractor proposes to utilize the salt-saturated grout in connection with the Salado Mass 
20 concrete mix, he shall submit manufacturer's/supplier's specifications for the component 
21 materials, and certified laboratory test results for the resultant mix. 

22 Part 3 - Execution 

23 3.1 General 

24 The Contractor shall furnish all labor material, equipment, and tools to perform all operations in 
25 connection with the grouting. 

26 Grout delivery and return lines for interface grouting shall be installed in the form work or in the 
27 area to be groutettto provide uniform distribution of the grout as shown on the drawings. The 
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exact location of the boxes and lines shall be determined in the field. Additional grout delivery 
2 and return lines and boxes may be required by the Engineer. 

3 Pumps shall be positive displacement piston type pump designed for grouting seNice capable 
4 of operating at a discharge pressure of 100 psi. The Contractor shall supply a standby pump to 
5 be utilized in the event of a breakdown of the primary unit. 

6 Mixers shall be high velocity "colloidal" type with a rotary speed of 1,200 to 1,500 rpm. Grout 
7 shall be mixed to a pumpable mix as per the manufacturer's recommendations. 

8 Mixing water shall be accurately metered to control the consistency of the grout. 

g The Contractor shall provide all necessary valves, gages, and pressure hoses. 

10 Water for mixing is available at the waste shaft. The Contractor is cautioned that no free water 
11 discharges or spills are permitted in the mine. All cleanup and washout operations shall be 
12 performed at the ground surface. 

13 Potential spill areas in the underground shall be identified by the Contractor in the work plan. 
14 The Contractor shall provide adequate containment for potential spills. Isolation measures shall 
15 include, but are not limited to, lining with a membrane material (PVC, hypalon, HOPE), draped 
16 curtains (polyethylene, PVC, etc.), corrugated sheet metal protective walls or a combination of 
17 these and other measures. 

18 If salt-saturated grout is selected for use, the Contractor shall make provisions to accurately 
19 proportion the components. Proportioning shall be by weighing. Sufficient quantities of dry 
20 components shall be developed prior to initiation of the grouting to perform the work so as not to 
21 incur delays during the mixing/placing sequence. 

22 3.2 Interface Grouting of Concrete Barrier 

23 After each cell of the concrete barrier has been allowed to cure for a period of seven days, or as 
24 directed by the Engineer, the Contractor shall interface grout the remaining space between the 
25 back wall and the top surface of the concrete barrier. 

26 Each cell of the concrete barrier shall be grouted before the next adjacent cell is formed and 
27 concrete placed. Grout delivery and return lines shall be installed with the form work as shown 
28 and called for on the drawings, or as directed by the Engineer. 

29 The placing of grout, unless otherwise directed by the Engineer shall be continuous until 
30 completed. Grouting shall progress from lower to higher grout pipes. Grouting shall proceed 
31 through a single delivery fine until grout escapes from the adjacent return line. The Contractor 
32 shall then secure these lines and move to the next adjacent set of delivery and return lines. 
33 Pressure shall be adjusted to adequately deliver the grout to the forms, as witnessed by grout in 
34 the return line. 

35 The grouting operation shall be conducted in a manner such that it does not affect the stability 
36 of the concrete barrier structure. 
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3.3 Contact Grouting 

2 After completion of interface grouting if directed by the Engineer, the Contractor shall contact 
3 grout to fill any remaining voids at the concrete barrier/back wall interface. Contact grouting 
4 includes all operations to drill, clean, and grout holes installed in the concrete barrier. 

5 The Contr<ktor shall drill and grout the interface zone to the main concrete barrier as directed 
6 by the Engineer. 

7 The location, direction, and depth of each grout hole shall be as directed by the Engineer. The 
8 order in which the holes are drilled and the manner in which each hole is drilled and grouted, the 
9 proportions of the water used in the grout, the time of grouting, the pressures used in grouting, 

10 and all other details of the grouting operations shall be as directed by the Engineer. 

11 Wherever required, contact grouting will entail drilling the hole to a limited depth, installing a 
12 packer, and performing grouting. 

13 3.3.1 Drilling 

14 The holes shall be drilled with rotary-type drills. Drilling grout holes with percussion-type drills 
15 will not be permitted except as approved by the Engineer. 

16 The requirements as to location, depth, spacing, and direction of the holes shall be as directed 
17 by the Engineer. 

1s The minimum diameter shall be approximately 11/2 inches. 

19 When the drilling of each hole or stage of has been completed, compressed air will be used to 
20 flush out drill cuttings. The hole shall then be temporarily capped or otherwise suitably protected 
21 to prevent the hole from becoming clogged or obstructed until it is grouted. 

22 3.3.2 Materials for Contact Grouting 

23 Standard weight black steel pipe conforming to ASTM A-53 shall be set in the concrete in the 
24 locations as directed by the Engineer. AI! pipe and fittings shall be furnished by the Contractor. 

25 The size of the grout pipe for each hole and the depth of the holes for setting pipe for grouting 
zs shall be as directed by the Engineer. Care shall be taken to avoid clogging or obstructing the 
27 pipes before being grouted, and any pipe that becomes clogged or obstructed from any cause 
28 shall be cleaned satisfactorily or replaced. 

zs The packers shall be furnished by the Contractor and shall consist of expansible tubes or rings 
30 of rubber, leather, or other suitable material attached to the end of the grout supply pipe. The 
31 packers shall be designed so that they can be expanded to seal the drill hole at the specified 
32 locations and when expanded shall be capable of withstanding without leakage, for a period of 5 
33 minutes, air pressure equal to the maximum grout pressures to be used. 
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2 Different grouting pressures will be required for grouting different sections of the grout holes. 
3 Pressures as high as necessary to deliver the grout but which, as determined by trial, are safe 
4 against concrete displacement shall be used in the grouting. 

5 If, during the grouting of any hole, grout is found to flow from adjacent grout holes or 
6 connections in sufficient quantity to interfere seriously with the grouting operation or to cause 
7 appreciable loss of grout, such grout holes and connections shall be capped temporarily. Where 
8 such capping is not essential, inaugurated holes shall be left open to facilitate the escape of air 
9 as the grout is forced into other holes. Before the grout has set, the grout pump shall be 

10 connected to adjacent capped holes and to other holes from which grout flow was observed, 
11 and grouting of all holes shall be completed. If during the grouting of any hole, grout is found to 
12 flow from points in the barrier, any parts of the concrete structure, or other locations, such flows 
13 or leaks shall be plugged or caulked by the Contractor as directed by the Engineer. 

14 As a safeguard against concrete displacement, excessive grout travel, or while grout leaks are 
15 being caulked, the Engineer may require the reduction of the pumping pressure, intermittent 
16 pumping, or the discontinuance of pumping. 

17 The consistency of the grout mix shall be varied, as directed by the Engineer, depending on the 
18 conditions encountered. Where the grout hole or connection continues to take a large amount of 
19 grout after the mix has been thickened, the Engineer may require that pumping be done 
20 intermittently, waiting up to 8 hours between pumping periods to allow grout in the barrier to set. 
21 After the grouting is complete, the pressure shall be maintained by means of stopcocks, or other 
22 suitable valve that it will be retained in the holes or connections being grouted. 

23 3.4 Cleanup 

24 No clean-up or washing of equipment with water is allowed in the underground. No free water 
25 spills are permitted. All clean out or wash out requiring water will be performed above ground at 
26 the location approved by the Engineer. See note above regarding potential spill areas in Section 
27 3. 1 - General. 

28 3.5 Quality Control 

29 

30 

31 

32 
33 

34 

35 

The Contractor shall provide a third-party quality control inspector at the site throughout the 
grout placement operations. The inspector shall determine that the grout mix is properly 
proportioned and properly mixed to the approved consistency. The inspector shall sample and 
make one set of grout cubes for compression testing for every 50 cubic feet of grout placed, or 
fraction thereof, for each day of grout placement. 

End of section. 
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3 1.1 Scope 

4 This section includes: 

Section 03100- Concrete Formwork 

Part 1 - General 
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5 • Formwork for cast-in-place concrete with shoring, bracing, and anchorage 
6 • Accessory items, grout pipes, concrete delivery pipes. 

7 1.2 Related Sections 

8 • 01010- Summary of Work 
g • 01400 - Contractor Quality Control 

10 • 01600- Material and Equipment 
11 • 02722 - Grouting 
12 • 03300- Cast-in-Place Concrete 
13 • 04300- Unit Masonry System 

14 1.3 References 

15 ACI 301 

16 ACI 318 

17 ACI347 

18 ASTM A-36 

19 ASTM A-53 

20 ASTM A-325 

21 ASTM A-615 
22 

23 AWS A3.0 

24 AWS A5.1 

25 AWS Dt1 

26 AISC 

Specifications for Structural Concrete for Buildings 

Building Code Requirements for Reinforced Concrete 

Recommended Practice for Concrete Formwork 

Standard Specification for Structural Steel 

Standard Specification for Pipe, Steel, Black, and Hot-Dipped Zinc Coated 

High Strength, Structural Bolts 

Standard Specifications for Deformed and Plain BiHet-Steel Bars for Concrete 
Rei!lforcements 

Welding Terms and Definitions 

Specification for Mild Steel Covered Arc Welding Electrodes 

Structural Welding Code-Steel 

Manual of Steel Construction Latest Edition 

27 1.4 Submittals 

2s The Contractor shall submit the following 30 days prior to initiation of work at site. 

29 Shop detail drawings with appropriate calculations to support the adequacy or the formwork. 

PERMIT ATTACHMENT G1G 
Page G1G-37 of 61 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
October 1 , 2012 

Mill test certification of materials utilized in construction of the forms. 

2 Details of installation contained in the Contractor's Work Plan. 

3 1.5 Quality Assurance 

4 Design and detail the formwork under direct supervision of a professional structural Engineer 
5 experienced in design of this work and licensed in the state of New Mexico. 

6 Perform work in accordance with ACI301, 318, and 347, AISC and AWS standards. Maintain 
7 one copy of all standards at site. 

8 Perform all fabrication in accordance with AISC manual of steel construction. 

9 Perform all welding in accordance with AWS D1.1 structural welding code. 

10 Perform all bolting in accordance with AISC specification for structural joints using ASTM A325 
11 or A490 bolts. 

12 Part 2- Products 

13 2.1 Form Materials 

14 Forms for the concrete barrier shall be constructed of ASTM A-36 steel. 

15 Pipe inserts shall be ASTM A-53 black standard weight pipe. 

16 Form spacers shall be ASTM A-36 round stock. 

17 Bolts shall be ASTM A325 high strength structural bolts. 

18 Grout pipes shall be ASTM A-53 standard \Veight pipe or flex conduit as shown on the drawings. 

i9 Rock anchors shall develop strength equal to or greater than ASTM A-36 round stock. 

20 Welding electrodes shall conform to AWS A5. 1. 

21 Part 3 - Execution 

22 3.1 Generaf 

23 The Contractor shall furnish a!! labor material equipment and tools to perform al! operations in 
24 connection with the design, detail, fabrication and erection of the formwork and the fabrication 
25 and installation of grout pipes for the main concrete barrier. 

26 The Contractor may, at his option submit an alternate design or modify the design shown on the 
27 drawings, subject to the approval of the Engineer. All designs must be supported by design 
28 calculations stamped and sealed by a registered professional engineer. 

PERMIT ATTACHMENT G1G 
Page G1G-38 of61 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 

October 1, 2012 

The Contractor shall furnish, fabricate and install all grout pipes and grout boxes for both the 
2 concrete barrier and the isolation walls. 

3 3.2 Shop Drawings 

4 The Contractor shall design and detail all formwork for the concrete barrier, complete with any 
5 required bracing and shoring for the concrete barrier as shown on the drawings, in accordance 
s with ACI 318 and 347 and the AISC manual of steel construction. 

7 The details shall incorporate provision for adjusting and modifying the formwork to suit the 
s excavation. Excavation tolerances are given in Section 02222 Excavation. 

g The Contractor shall be responsible for verifying the excavation dimensions to develop the 
10 concrete formwork to fit the excavation. 

11 Prior to fabrication, the Contractor shall submit shop drawings complete with supporting 
12 calculations for review/approval by the Engineer 30 days prior to initiating work. The contractor 
13 shall incorporate all Engineer's comments, revisions, resolve all questions and resubmit 
14 drawings for final approval prior to proceeding with fabrication. 

15 3.3 Fabrication 

16 The Contractor shall fabricate all formwork and ancillary items in accordance with the latest 
17 edition of the AISC Manual of Steel Construction and the approved detail drawings. 

1s Formwork shall contain all inserts for grouting and pumping concrete. Sufficient valving shall be 
19 provided on inserts to allow shut off of concrete and grout to prevent back flow through the form 
20 work. 

21 All welding shall be in accordance with AWS 01.1 structural welding code including operator 
22 and procedure certifications. Elements shall be welded using E-70181ow hydrogen electrodes. 
23 Panels shall be piece marked to correspond to the erection drawing(s) and sequence at 
24 fabrication. 

25 3.4 Installation 

26 3.4.1 Grout Pipes 

27 The Contractor shall furnish, fabricate, and install all grout pipes and boxes as approved by the 
28 Engineer. Grout pipes and boxes shall be attached to the back surface using masonry anchors 
29 as shown on the drawings or other approved methods. Grout pipes shaH be connected to the 
30 inserts insta!!ed in the permanent forms and securely fastened to the formwork. A!! grout pipes 
31 will be blown out with compressed air after installation and prior to closure of the formwork to 
32 assure they are clean and free from debris or obstructions. Grout pipes shall then be temporarily 
33 capped to prevent entry of foreign matter until ready for grouting. The Contractor shall apply 
34 masking tape to the grout box openings to prevent concrete infiltration during concrete 
35 placement. 
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3.4.2 Formwork 

2 The steel formwork for the concrete barrier is to remain in place at completion of each segment 
3 of the barrier, therefore all formwork shall be free from oil, grease, rust, dirt, mud or other 
4 material that would prevent bonding by the concrete. Forms will not be oiled or receive 
5 application of release agent. 

6 The Contractor shall install formwork at the locations shown on the drawings to the lines and 
7 grades shown. Forms are to be mortar tight. The Contractor shall adjust the formwork to suit the 
8 contour of the excavation. Rock may be trimmed or chipped to suit where interferences are 
9 encountered. Where overexcavation has occurred in excess of the designed-in adjustability of 

10 the formwork, modifications shall be proposed to the Engineer for his approval prior to 
11 installation. Installation of the formwork shall be reviewed and approved by the Engineer prior to 
12 proceeding with concrete installation. 

13 The Contractor shall provide a sealant or gasket material on mating surfaces to provide mortar-
14 tite joints. 

15 3.5 Quality Control 

16 The Contractor shall arrange for and contract with an approved third party inspector to provide 
17 inspection/testing services for the fabrication and installation of the formwork and ancillary 
18 items, as required by the QAJQC plan. 

19 The Contractor shall furnish certified mill test reports for all materials utilized in the fabrication. 

20 All welding shall be in accordance with AWS 01.1 structural welding code. The Contractor shall 
21 furnish welding operator and procedure certifications for all operators and procedures utilized. 

22 Fabricated components shall be inspected for dimension and overall quality. Welds shall be 
23 inspected by an AWS certified welding inspector. 

24 The inspector shall visually inspect the installation for fit-up and dimensionally for location. 

zs 3.S Handling, Shipping, Storage 

26 The Contractor shall handle, ship, and store fabricated components with care to avoid damage. 
21 Stored components shall be placed on timbers or pallets off the ground to keep the units clean. 
28 Components shall be tarped while in outdoor storage. Components that become spattered or 
29 contaminated with mud will be thoroughly cleaned before delivering to the mine for instaHation. 
3D Damaged components will be rejected by the inspector and replaced by the contractor at his 
3·1 cost. 

32 End of section. 

33 
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3 1.1 Scope 

4 This section includes: 

Section 03300 - Cast-in-Place Concrete 

Part 1 - General 
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5 • Cast-in-place concrete for concrete barrier 
s • Concrete mix design. 

7 1.2 Related Sections 

8 • 01010- Summary of Work 
9 • 01400- Contractor Quality Control 

10 • 01600- Material and Equipment 
11 • 02222 - Excavation 
12 • 02722- Grouting 
13 • 03100- Concrete Formwork 

14 1.3 References 

15 ACI211.1 
16 

17 AC! 318.1 

18 AC1304R 

19 ASTM C 33 

20 ASTM C 39 
21 

22 ASTM C 94 

23 ASTM C 136 
24 

2s ASTM C 143 

26 ASTM C 150 

21 ASTM C 186 

28 ASTM C 403 
29 

30 ASTM C 618 
31 

Standard Practice for Selecting Proportions for Normal, Heavy Weight, 
and Mass Concrete 

Building Code Requirements for Structural Plain Concrete 

Guide for Measuring, Mixing, Transporting, and Placing Concrete 

Standard Specification for Concrete Aggregates 

Standard Test Method for Compressive Strength of Cylindrical Concrete 
Specimens 

Standard Specification for Ready-Mixed Concrete 

Standard Test Method for Sieve Analysis of Fine and Coarse 
Aggregates 

Standard Specification for Slump of Portland Cement Concrete 

Standard Specification for Portland Cement 

Standard Test Method for Heath of Hydration of Hydraulic Cement 

Standard Test Method for Time of Setting of Concrete Mixtures by 
Penetration Resistance 

Fly ash and Raw or Calcined Natural Pozzolan for Use as an Admixture 
in Portland Cement Concrete 
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ASTM D 2216 

3 USAGE CRD-C 36 

4 USAGE CRD-C 48 

s API 10 

6 NRMCA 
7 

8 NRMCA 

9 MOC Standards 

10 WIPP-DOE-71 
11 

12 WP 03-1 

13 WP09-010 

14 WP 09-CN3021 

1s WP 09-024 
16 

Standard Test Method for Laboratory Determination of Water (moisture) 
Content of Soil and Rock 

Method of Test for Thermal Diffusivity of Concrete 

Standard Test Method for Water Permeability of Concrete 

Cements 

Check List for Certification of Ready Mixed Concrete Production 
Facilities 

Concrete Plant Standards 

Design Criteria Waste Isolation Pilot Plant, Revised Mission Concept-
IIA (DOE, 1984) 

WIPP Startup and Acceptance Test Program (Westinghouse, 1993b) 

Design Development Testing (Westinghouse, 1991) 

Component Numbering (Westinghouse, 1994a) 

Configuration Management Board/Engineering Change Proposal (ECP) 
(Westinghouse, 1994b) 

17 1.4 Submittals for Review/Approval 

18 The Contractor shall submit the following for approval 30 days prior to initiating any work at the 
19 site. 

20 Specific sources of supply and detailed product information for each component of the concrete 
21 mix is specified in Section 2.6 below. 

22 Product Data - Laboratory test data and trial mix data for the proposed concrete to be utilized for 
23 the concrete barrier. 

24 Proposed method of installation, including equipment and materials in work plan. 

25 1.5 Submittals at Completion 

26 Laboratory test data developed during the installation of the concrete barrier. 

27 1.6 Quality Assurance 

28 Perform work in accordance with the Contractor's Quality Control Plan and referenced ACI and 
29 ASTM standards. 

PERMIT ATTACHMENT G1G 
Page G1G-42 of 61 



... " 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

October 1, 2012 

Acquire cement, aggregate and component materials from the same source throughout the 
work. 

Part 2 - Products 

2.1 Cement 

Portland cement shall conform to API 10 Class H oil well cements. The source of the cement to 
be used shall be indicated and manufacturer's certification that the cement complies to the 
applicable standard shall be provided with each shipment. 

2.2 Aggregates 

Aggregates shall be quartz aggregates conforming to the requirements of ASTM C33. 

Fine aggregate shall meet the requirements of ASTM C33 having a fineness modules in the 
range of 2.80 to 3.00. 

Coarse aggregate maximum size shall be 1 % inches and shall be clean, cubical, angular, 100 
percent crushed aggregate without flat or elongated particles. 

The source of the aggregate is to be indicated and test reports certifying that the aggregate 
complies with the applicable standard are to be submitted for approval with the trial mix data. 

2.3 Water 

Water used in mixing concrete shall be of potable quality, free of injurious amounts of oil, acid, 
alkali, organic matter, or other deleterious substances. 

Water shall conform to the provisions in ASTM C94, and in addition, shall conform to the 
following: 

• pH not less 6.0 or greater than 8.0 
• Carbonates and/or bicarbonates of sodium and potassium: iOOO ppm maximum 
• Chloride ions (C1): 250 ppm maximum 
• Sulfate ions (804): 1000 ppm maximum 
• Iron content 0.3 ppm maximum 
• Total solids: 2000 ppm maximum 

When ice is used in concrete mix, the water used for making ice shall meet al! of the above 
requirements. 

The source of water is to be indicated and certified copies of test data from an approved 
laboratory confirming that the water to be used meets the above requirements shall be 
submitted for approval with the trial mix data. 
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2.4 Admixtures 

2 Pozzolan shall conform to ASTM C618. Sampling and testing of pozzolans shall conform to 
3 ASTM C311. Approximately 5 percent by weight of pozzolan may be used to replace cement in 
4 the mixes when approved. 

5 The source of any admixtures proposed are to be indicated and certified copies of test data from 
6 an approved laboratory shall be submitted for approval with the trial mix. 

7 2.5 Concrete Mix Properties 

8 The Contractor shall develop and proportion a Salado Mass Concrete mix for use in 
9 constructing the concrete barrier. Cement utilized in the mix shall be Class H. The Contractor 

10 shall demonstrate by trial mix that the proposed concrete meets the following properties: 

11 Target properties for Barrier Concrete 

Property 

4-hr working time 

Nonsegregating 

less than 25°F heat rise prior to placement 

4,500 psi compressive strength (f c ) 

Volume stability 

Minimal entrained air 

Comment 

Indicated by 8-inch slump (ASTM C 142) after 3-hr intermittent 
mixing. Max 1 0-inch slump at mixing. 

Aggregates do not readily separated from cement paste during 
handling 

Difference between initial condition and temperature after 4 hr. 

At 28 days after casting (ASTM C39) 

length change between +0.05 percent and -0.02 percent 
(ASTM C 490) 

2 percent to 3 percent air 

12 The Contractor shall provide certified copies of test data from an approved laboratory 
13 demonstrating compliance with the above target properties. 

14 In addition to the target properties the Contractor shall provide certified test data for the trial mix 
15 for the following properties: 

16 • Heat of hydration ASTM C-186 
17 • Concrete Set ASTM C-403 
18 • Thermal Diffusivity USAGE CRD-C36 
19 • Water Permeability USAGE CRD-C43 

20 2.6 Salado Mass Concrete 

21 The Contractor shall utilize the Salado Mass concrete. The Contractor shall demonstrate that 
22 the Salado Mass concrete meets the target properties shown above. Recommended initial 
23 proportioning of the Salado Mass concrete is as follows: 
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Component Percent of Total Mass 

Class H Cement 

Chem Comp Ill 

Class F fly ash 

Fine aggregate 

Coarse aggregate 

Sodium chloride 

Defoaming agent 

Sodium citrate 

Water 

4.93 

2.85 

6.82 

33.58 

43.02 

2.18 

0.15 

0.09 

6.38 

The Contractor shall prepare a trial mix and provide certified test data from an approved testing 
2 laboratory for slump, compressive strength, heat rise, heat of hydration, concrete set time, 
3 thermal diffusivity, and water permeability as indicated above for the plain concrete mix. 

4 Part 3 - Execution 

5 3.1 General 

6 The Contractor shall provide all labor material, equipment and tools necessary to develop, 
7 supply, mix, transport and place mass concrete in the forms as shown on the drawings and 
s called for in these specifications 

9 The Contractor will be required to provide and erect on the site a batch plant, suitable to store, 
10 handle, weight and deliver the proposed concrete mix. The batch plant shall be certified to 
11 NRMCA standards. The batch plant shall be erected on site in the location as directed by the 
12 Engineer. 

13 The Contractor shall batch, mix, and deliver to the underground, sufficient quantity of concrete 
14 to complete placement of concrete within one form section. as shown on the drawings. Once 
15 begun, placement of concrete in a section shall be continuous until completed. The time for 
16 concreting one section will not exceed ten hours. 

17 It is expected that addition of water to the dry materials and mixing of the concrete wiH occur at 
18 the ground surface with transport of wet concrete to a pump at the underground level where it 
19 will be pumped into the forms. 

20 The Contractor is to provide a!l transport vehicles or means to transfer the wet concrete from the 
21 mixer truck to the pump. It is expected that the Contractor will use the waste conveyance hoist 
22 to transfer from the ground surface to the mine level. The Contractor is to familiarize himself 
23 with the dimensions of the waste conveyance and the airlock in order to provide suitable 
24 transport vehicles. The Contractor is also to familiarize himself with the capacity and speed of 
25 the conveyance to allow transfer of sufficient concrete to sustain the continuing placement of 
26 concrete. (See Figures. G1-2 and G1-3, attached). 
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The Contractor shall determine the horizontal distance to the entry where placement of the 
2 concrete barrier is to occur, and develop a route, with the approval of the Engineer for traffic 
3 flow within the underground. 

4 Details of the logistics for handling the concrete shall be included in the Contractors' Work Plan, 
s and submitted to the Engineer for approval prior to start of work at the site. 

6 Potential spill areas in the underground shall be identified by the Contractor in the Work Plan. 
7 The Contractor shall provide measures to contain and isolate any water from contact with the 
8 halite in these areas. Suitable containment isolation measures shall include but are not limited 
9 to, lining with a membrane material (PVC, hypalon, HOPE), draped curtains (polyethylene, PVC, 

10 etc.), corrugated sheet metal protective walls or a combination of these and other measures. 

11 3.2 Pumping Concrete 

12 The Contractor shall provide pumping equipment suitable for placing the concrete into the 
13 forms. The Contractor at a minimum, shall provide an operating and a spare pump, to be used 
14 in the event of breakdown of the primary unit. After transporting and prior to pumping the 
15 concrete shall be remixed to compensate for segregation of aggregate during transport. The 
16 Contractor shall indicate the equipment proposed for pumping (manufacturer, model, type, 
17 capacity, pressure and remixing at the point of delivery in the Work Plan). 

18 Each batch of concrete shall be checked at the surface at the time of mixing and again at the 
19 point of transfer to the pump for slump and temperature, and shall conform to the following: 

20 • Maximum slump at mixing - 1 0 inches 
21 • Maximum slump at delivery to pump - 8 inches 
22 • Maximum mix temperature at placement = 7CfF 

23 Note: No water is to be added to the mix after the initial mixing and slump are determined. 

24 The Contractor shall connect to the pipe ports fabricated into the forms for delivery of the 
25 concrete, beginning with the lowest ports first. Pumping shall continue until concrete is seen in 
26 the adjacent port at which time the delivery hose will be transferred to that port and the first port 
27 capped. 

28 Pumping shall continue moving laterally then upward until the entire form is filled and the pour is 
29 completed. 

30 3.3 Coordination of Work 

31 The Contractor is to coordinate his work mixing, transporting, and placing the mass concrete 
32 with the on-going operations in the underground. Coordination of use of the facilities and 
33 existing equipment shall be through the Engineer. 

34 3.4 Clean-Up 

35 No clean up or washing of equipment with water will be allowed in the underground. No free 
36 water spills are permitted in the underground. All clean-out or wash-out requiring water will be 
37 performed above ground at the location approved by the Engineer. 
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2 The Contractor shall provide a third-party quality control inspector at the site throughout the 
3 concrete placement. The inspector shall be responsible for determining that the batch plant is 
4 proportioning the mix according to the approved proportions. The batch plant shall provide a 
s print out of batch quantities for each truck delivered to the mine. The inspector shall also 
6 determine the slump for each batch as it is mixed and allow additional water to be added until 
7 the initial slump is achieved. No additional water is to be added after this time. Temperature will 
8 also be recorded at this time. 

9 The inspector shall also determine the slump and temperature following the remixing when 
10 concrete is transferred to the pump. Concrete not meeting or exceeding the specification is to 
11 be rejected and removed from the underground. 

12 Concrete test cylinders to determine unconfined compression strength shall be taken by the 
13 inspection at the delivery from remixer to the pump in the underground. Four (4) cylinders shall 
14 be made for each 50 cubic yards of concrete placed. Cylinders shall be sealed with 
15 polyethylene and taped and field cured at ambient temperatures in the mine adjacent to the 
16 concrete barrier area. Two (2) samples shall be tested at 7 days and the remaining two (2) at 28 
17 days. 

18 End of section. 

19 

PERMIT ATTACHMENT G1G 
Page G1G-47 of61 



2 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 
October 1, 2012 

(This page intentionally blank) 

PERMIT ATTACHMENT G1G 
Page G1 G-48 of 61 



2 

DIVISION 4 - MASONRY 

PERMIT ATTACHMENT G1G 
Page G1 G-49 of 61 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

October 1 , 2012 



2 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 
October 1, 2012 

(This page intentionally blank) 

PERMIT ATTACHMENT G1G 
Page G1 G-50 of 61 



2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

-..,, 

Section 04100- Mortar 

Part 1 - General 

1.1 Scope 

This section includes: 

• Mortar for Isolation Wall Construction. 

1.2 Related Sections 

• 01010- Summary of Work 
• 01400- Contractor Quality Control 
• 01600 - Material and Equipment 
• 04300 - Unit Masonry System 

1.3 References 

ASTM C91 Standard Specification for Masonry Cement 
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ASTM C144 Standard Specification for Aggregate for Masonry Mortar 

ASTM C150 

ASTM C207 

ASTM C270 

ASTM C7805 

ASTM C1142 

ASTM E447 

Standard Specification for Portland Cement 

Standard Specification for Hydrated Lime for Masonry Purposes 

Standard Specification for Mortar for Unit Masonry 

Standard Test Method for Preconstruction and Construction Evaluation of 
Mortars for Plain and Reinforced Unit Masonry 

Ready-Mixed Mortar for Unit Masonry 

Test Methods for Compressive Strength of Masonry Prisms 

1.4 Submittals for Review and Approval 

The Contractor shall submit for approval the following 30 days prior to the initiation of work at 
the site: 

Design mix. 

Certified laboratory tests for the proposed design mix, indicating conformance of mortar to 
property requirements of ASTM C270, and test and evaluation reports to ASTM C780. 

1.5 Submittals at Completion 

Certified laboratory test results for the construction testing of mortar mix. 
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1.6 Quality Assurance 

2 Perform work in accordance with the Contractor's Quality Control Plan and referenced ASTM 
3 standards. Acquire cement, aggregate, and component materials from the same source 
4 throughout the work. 

5 1.7 Delivery Storage Handling 

6 Maintain packaged materials clean, dry and protected against dampness, freezing and foreign 
7 matter. 

8 Part 2- Products 

9 2.1 Mortar Mix 

10 The Contractor shall provide mortar for Isolation Walls, which shall be in conformance with 
11 ASTM C270 type M, using the property specification (3,000 psi at 28 days). 

12 Sand for mortar shall conform to ASTM C144. 

13 Water used for mixing mortar shall be of potable quality, free of injurious amounts of oil, acid 
14 alkali, organic matter, sediments, or other deleterious substances, as specified for Concrete, 
15 Section 03300 2. 3. 

16 The supply of materials as defined in the design mix shall remain the same throughout the job. 

17 Part 3- Execution 

18 3.1 General 

19 The Contractor shall furnish all labor material equipment and tools to perform all operations in 
20 connection with supplying and mixing mortar for constructing the isolation walls. 

21 The Contractor shall fully describe his proposed mortar mixing operation, including proposed 
22 equipment and materials in the Work Plan. 

23 3.2 Mortar Mixing 

24 Mortar shall be machine-mixed with sufficient water to achieve satisfactory workability. Maintain 
25 sand uniformly damp immediately before the mixing process. If water is lost by evaporation, 
26 retemper only within one and one half hours of mixing. Use mortar within two hours of mixing at 
27 ambient temperature of 85"' in the mine. 

28 3.3 Installation 

29 The Contractor shall install mortar to the requirements of Section 04300 Unit Masonry System. 
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2 The Contractor shall provide a third party Quality Control Inspector to perform all sampling and 
3 testing to confirm that the mortar mix conforms to the proposed mix properties developed in the 
4 design mix. 

5 Construction testing of mortar mix shall be in accordance with ASTM C780 for compression 
6 strength. Four (4) prism specimens shall be taken for each 50 cu. ft. of mortar or fraction thereof 
7 placed each day. 

a End of Section. 

9 
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Section 04300 • Unit Masonry System 

2 Part 1 - General 

3 1.1 Scope 

4 This section includes: 

5 

6 

7 

8 

9 

10 

11 

12 

13 

• 

1.2 

• 
• 
• 
• 
• 
• 

1.3 

Concrete Masonry Units 

Related Sections 

01010 Summary of Work 
01400 Contractor Quality Control 
01600 Material and Equipment 
02722 Grouting 
03100 Concrete Formwork 
04100 Mortar 

References 

14 ASTM C55 Standard Specification for Concrete Building Brick 
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15 ASTM C140 Standard Method of Sampling and Testing Concrete Masonry Units 

16 1.4 Submittals for Revision and Approval 

17 The Contractor shall submit for approval the following 30 days prior to initiation of the work at 
1s the site. 

19 Certified laboratory test results for the proposed solid masonry units. 

20 1.5 Quality Assurance 

2·1 Perform the work in accordance with the Contractor's Quality Control Plan. 

22 Part 2- Products 

23 2.1 Concrete Masonry Units 

24 Concrete masonry units shall be solid (no cavities or cores), load bearing high-strength units 
25 having a minimum compressive strength of 3500 psi. Concrete masonry units shall be tested in 
26 accordance with ASTM C 140. All other aspects of the concrete masonry units shall comply with 
27 ASTM C55, Type I Moisture Controlled. 

2a Nominal modular size shall be 8 x 8 x 16 inches, or as otherwise approved by the Engineer. 

29 Concrete brick shall comply with ASTM C55, GradeN, Type I (moisture controlled) having a 
30 minimum compressive strength of 3500 psi (Avg. 3 units) or 3000 psi for individual unit 
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2.2 Mortar 

2 Mortar shall be as specified in Section 04100 Mortar. 

3 Part 3 - Execution 

4 3.1 General 

5 The Contractor shall furnish all labor, material, equipment and tools to perform all operations of 
6 installing Unit Masonry Isolation Walls to the lines and grades showri on the drawings. 

7 The Contractor shalr examine the excavation of the entry to affirm that the keys have been 
a properly leveled and cut to the appropriate depths, at the proper locations prior to any to any 
e work. 

10 3.2 Installation 

11 The Contractor shall install the isolation walls using concrete masonry units as specified above. 
12 Masonry units shall be installed with 3/8-inch mortar joints with full mortar bedding and full head 
13 joints. Masonry units shall be installed in running bond with headers every third course. Masonry 
14 units shall be mortared tight to the ribs and the back wall to provide a seal all around the 
15 isolation wall. 

16 Concrete brick may be used as required for fit-up around grout pipes, or minimizing the 
17 dimensional fit-up at the top or sides of the isolation walls as approved by the Engineer. The 
1s interface between the top of the isolation wall and the back wall shall be completely mortared to 
19 provide full contact between the back and the block wall. 

20 3.3 Field Quality Control 

21 The Contractor shall provide a third-party Quality Control Inspector to inspect the installation of 
22 the Concrete Masonry Unit !solation Walls. Inspection and testing of the mortar shall be in 
23 accordance with Section 04100 Mortar. 

24 End of Section 

25 
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Figure GtG-2 
Waste Handling Shaft Cage Dimensions 
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Figure G1 G-3 
Waste Shaft Collar and Airlock Arrangement 
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Title 

Panel closure system, air intake and exhaust drifts, title sheet 

Panel closure system, underground waste-emplacement panel plan 

Panel closure system, air intake drift, construction details 

Panel closure system, air exhaust drift, construction details 

Panel closure system, construction and explosion walls, construction details 

Panel closure system, air intake and exhaust drifts, grouting and 
miscellaneous details 
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This report describes a shaft sealing system design for the Waste Isolation Pilot Plant (WIPP), a 
proposed nuclear waste repository in bedded salt. The system is designed to limit entry of water 
and release of contaminants through the four existing shafts after the WlPP is decommissioned. 
The design approach applies redundancy to functional elements and specifies multiple, 
common, !ow-permeability materials to reduce uncertainty in performance. The system 
comprises i 3 elements that completely fiH the shafts with engineered materials possessing high 
density and low permeabi!!ty. Laboratory and field measurements of component properties and 
performance provide the basis for the design and related evaluations. Hydrologic, mechanical, 
thermal, and physical features of the system are evaluated in a series of calculations. These 
evaluations indicate that the design guidance is addressed by effectively limiting transport of 
fluids within the shafts, thereby limiting transport of hazardous material to regulatory boundaries. 
Additionally, the use or adaptation of existing technologies for placement of the seal 
components combined with the use of available, common materials ?Ssure that the design can 
be constructed. 

This report was modified to make it a part of the RCRA Facility Permit issued by the New 
Mexico Environment Department (NMED). The modifications included removal of Appendices C 
and D from the original document. Although they were important to demonstrate compliance 
with the performance standards in the hazardous waste regulations, they do not provide plans 
or procedures that will be implemented under the authority of the Permit. Appendices A, 8 and 
E are retained as Attachments to the Permit (Attachments G2-A, G2-B and G2-E). The Figures 
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in this report, which were interspersed in the text in the original document, have been moved to 
a common section following the References. 
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3 This report documents a shaft seal system design developed as part of a submittal to the 
4 Environmental Protection Agency (EPA) and the New Mexico Environment Department (NMED) 
5 that will demonstrate regulatory compliance of the Waste Isolation Pilot Plant (WIPP) for 
6 disposal of transuranic waste. The shaft seal system limits entry of water into the repository and 
7 restricts the release of contaminants. Shaft seals address fluid transport paths through the 
8 opening itself, along the interface between the seal material and the host rock, and within the 
9 disturbed rock surrounding the opening. The entire shaft seal system is described in this Permit 

10 Attachment and its three appendices, which include seal material specifications, construction 
11 methods, rock mechanics analyses, fluid flow evaluations, and the design drawings. The design 
12 represents a culmination of several years of effort that has most recently focused on providing 
13 to the EPA and NMED a viable shaft seal system design. Sections of this report and the 
14 appendices explore function and performance of the WIPP shaft seal system and provide well 
15 documented assurance that such a shaft seal system could be constructed using available 
16 materials and methods. The purpose of the shaft seal system is to limit fluid flow within four 
17 existing shafts after the repository is decommissioned. Such a seal system would not be 
18 implemented for several decades, but to establish that regulatory compliance can be achieved 
19 at that future date, a shaft seal system has been designed that exhibits excellent durability and 
20 performance and is constructable using existing technology. The design approach is 
21 conservative, applying redundancy to functional elements and specifying various common, low-
22 permeability materials to reduce uncertainty in performance. It is recognized that changes in the 
23 design described here will occur before construction and that this design is not the only possible 
24 combination of materials and construction strategies that would adequately limit fluid flow within 
25 the shafts. 

26 Site Setting 

27 One of the U.S. Department of Energy's (DOE's) site selection criteria is a favorable geologic 
28 setting which minimizes fluid flow as a transport mechanism. Groundwater hydrology in the 
29 proximity of the WIPP site is characterized by geologic strata with low transmissivity and low 
30 hydrologic gradients, both very positive features with regard to sealing shafts. For purposes of 
31 performance evaluations, hydrological analyses divide lithologies and requirements into the 
32 Rustler Formation (and overlying strata) and the Salado Formation, comprised mostly of salt. 
33 The principal design concern is fluid transport phenomena of seal materials and lithologies 
34 within the Salado Formation. The rock mechanics setting is an important consideration in terms 
35 of system performance. Rock properties affect hydrologic response of the shaft seal system. 
36 The stratigraphic section contains lithologies that exhibit brittle and ductile behavior. A zone of 
37 rock around the shafts is disturbed owing to the creation of the opening. The disturbed rock 
38 zone (DRZ) is an important design consideration because it possesses higher permeability than 
39 intact rock. Host rock response and its potential to fracture, flow, and heal around WIPP shaft 
40 openings are relevant to the performance of the shaft seal system. 

41 Design Guidance 

42 Use of both engineered and natural barriers to isolate wastes from the accessible environment 
43 is required by 20.4.1.500 NMAC (incorporating 40 CFR §§264.111 and 264.601) and 40 CFR 
44 §191.14(d). The use of engineered barriers to prevent or substantially delay movement of water, 
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1 hazardous constituents, or radionuclides toward the accessible environment is required by 
2 20.4.1.500 NMAC (incorporating 40 CFR §§264.111 and 264.601) and 40 CFR §194.44. 
3 Hazardous constituent release performance standards are specified in Permit Part 5 and 
4 20.4.1.500 NMAC (incorporating 40 CFR §§264.111 (b), 264.601 (a), and 264 Subpart F). 
5 Radionuclide release limits are specified in 40 CFR §191 for the entire repository system (EPA, 
6 1996a; 1996b). Design guidance for the shaft seal system addresses the need for the WIPP to 
7 comply with system requirements and to follow accepted engineering practices using 
8 demonstrated technology. Design guidance is categorized below: 

9 • limit hazardous constituents reaching regulatory boundaries, 
10 • restrict groundwater flow through the sealing system, 
11 • use materials possessing mechanical and chemical compatibility, 
12 • protect against structural failure of system components, 
13 • limit subsidence and prevent accidental entry, and 
14 • utilize available construction methods and materials. 

15 Discussions of the design presented in the text of this report and the details presented in the 
16 appendices respond to these qualitative design guidelines. The shaft seal system design was 
17 completed under a Quality Assurance program that includes review by independent, qualified 
18 experts to assure the best possible information is provided to the DOE on selection of 
19 engineered barriers (40 CFR §194.27). Technical reviewers examined the complete design 
20 including conceptual, mathematical, and numerical models and computer codes (40 CFR 
21 §194.26). The design reduces the impact of uncertainty associated with any particular element 
22 by using multiple sealing system components and by using components constructed from 
23 different materials. 

24 Design Description 

25 The shaft sealing system comprises 13 elements that completely fill the shaft with engineered 
26 materials possessing high density and low permeability. Salado Formation components provide 
27 the primary regulatory barrier by limiting fluid transport along the shaft during and beyond the 
28 10,000-year regulatory period. Components within the Rustler Formation limit commingling 
29 between brine-bearing members, as required by state regulations. Components from the Rustler 
30 to the surface fill the shaft with common materials of high density, consistent with good 
31 engineering practice. A synopsis of each component is given below. 

32 Shaft Station Monolith. At the bottom of each shaft a salt-saturated concrete monolith 
33 supports the local roof. A salt-saturated concrete, called Salado Mass Concrete (SMC), is 
34 specified and is placed using a conventional slickline construction procedure where the concrete 
35 is batched at the surface. SMC has been tailored to match site conditions. The salt-handling 
36 shaft and the waste-handling shaft have sumps which also will be filled with salt-saturated 
37 concrete as part of the monolith. 

38 Clay Columns. A sodium bentonite is used for three compacted clay components in the Salado 
39 and Rustler Formations. Although alternative construction specifications are viable, labor-
40 intensive pfacement of compressed blocks is specified because of proven performance. Clay 
41 columns effectively limit brine movement from the time they are placed to beyond the 
42 1 0,000-year regulatory period. Stiffness of the clay is sufficient to promote healing of fractures in 
43 the surrounding rock salt near the bottom of the shafts, thus removing the proximal DRZ as a 
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1 potential pathway. The Rustler clay column limits brine communication between the Magenta 
2 and Culebra Members of the Rustler Formation. 

3 Concrete-Asphalt Waterstop Components. Concrete-asphalt waterstop components 
4 comprise three elements: an upper concrete plug, a central asphalt waterstop, and a lower 
5 concrete plug. Three such components are located within the Salado Formation. These 
6 concrete-asphalt waterstop components provide independent shaft cross-section and DRZ 

. 7 seals that limit fluid transport, either downward or upward. Concrete fills irregularities in the shaft 
8 wall, while use of the salt-saturated concrete assures good bonding with salt. Salt creep against 
9 the rigid concrete components establishes a compressive stress state and promotes early 

10 healing of the salt DRZ surrounding the concrete plugs. The asphalt intersects the shaft cross 
11 section and the DRZ. 

12 Compacted Salt Column. Each shaft seal includes a column of compacted WIPP salt with 1.5 
13 percent weight water added to the natural material. Construction demonstrations have shown 
14 that mine-run WIPP salt can be dynamically compacted to a density equivalent to approximately 
15 90% of the average density of intact Salado salt. The remaining void space is removed through 
16 consolidation caused by creep closure. The salt column becomes less permeable as density 
17 increases. The location of the compacted salt column near the bottom of the shaft assures the 
18 fastest achievable consolidation of the compacted salt column after closure of the repository. 
19 Analyses indicate that the salt column becomes an effective long-term barrier in under 100 
20 years. 

21 Asphalt Column. An asphalt-aggregate mixture is specified for the asphalt column, which 
22 bridges the Rustler/Salado contact and provides a seal essentially impermeable to brine for the 
23 shaft cross-section and the shaft wall interface. All asphalt is placed with a heated slickline. 

24 Concrete Plugs. A concrete plug is located just above the asphalt column and keyed into the 
25 surrounding rock. Mass concrete is separated from the cooling asphalt column with a layer of 
26 fibercrete, which permits work to begin on the overlying clay column before the asphalt has 
27 completely cooled. Another concrete plug is located near the surface, extending downward from 
28 the top of the Dewey Lake Redbeds. 

29 Earthen Fill. The upper shaft is filled with locally available earthen fill. Most of the fill is 
30 dynamically compacted (the same method used to construct the salt column) to a density 
31 approximating the surrounding lithologies. The uppermost earthen fill is compacted with a 
32 sheepsfoot roller or vibratory plate compactor. 

33 Structural Analysis 

34 Structural issues pertaining to the shaft seal system have been evaluated. Mechanical, thermal, 
35 physical, and hydrological features of the system are included in a broad suite of structural 
36 calculations. Conventional structural mechanics applications would normally calculate load on 
37 system elements and compare the loads to failure criteria. Several such conventional 
38 calculations have been performed and show that the seal elements exist in a favorable, 
39 compressive stress state that is low in comparison to the strength of the seal materials. Thermal 
40 analyses have been performed to examine the effects of concrete heat of hydration arid heat 
41 transfer for asphalt elements. Coupling between damaged rock and fluid flow and between the 
42 density and permeability of the consolidating salt column is evaluated within the scope of 
43 structural calculations. The appendices provide descriptions of various structural calculations 
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conducted as part of the design study. The purpose of each calculation varies; however, the 
2 calculations generally address one or more of the following concerns: (1) stability of the 
3 component, (2) influences of the component on hydrological properties of the seal and 
4 surrounding rock, or (3) construction methods. Stability calculations address: 

5 • potential for thermal cracking of concrete; 

6 • structural loads on seal components resulting from salt creep, gravity, swelling clay, 
7 dynamic compaction, or possible repository-generated gas pressures. 

8 Structural calculations defining input conditions to hydrological calculations include: 

9 • spatial extent of the DRZ within the Salado Formation salt beds as a function of depth, 
10 time, and seal material; 

11 • fracturing and DRZ development within Salado Formation interbeds; 

12 • shaft-closure induced consolidation of compacted salt columns; and 

13 • impact of pore pressures on salt consolidation. 

14 Construction analyses examine: 

15 • placement and structural performance of asphalt waterstops, and 
16 • potential subsidence reduction through backfilling the shaft station areas. 

17 Structural calculations model shaft features including representation of the host rock and its 
1s damaged zone as well as the seal materials themselves. Two important structural calculations 
19 discussed below are unique to shaft seal applications. 

20 DRZ Behavior. The development and subsequent healing of a DRZ that forms in the rock mass 
21 surrounding the WIPP shafts is a significant concern in the seal design. It is well known that a 
22 DRZ will develop in rock salt adjacent to the shaft upon excavation. Placement of rigid 
23 components in the shaft promotes healing within the salt DRZ as seal elements restrain inward 
24 creep and reduce the stress difference. Two computer models to calculate development and 
25 extent of the salt DRZ are used. The first model uses a ratio of stress invariants to predict 
26 fracture; the second approach uses a damage stress criterion. The temporal and spatial extent 
27 of the DRZ along the entire shaft length is evaluated. Several analyses are performed to 
28 examine DRZ behavior of the rock salt surrounding the shaft. The time-dependent DRZ 
29 development and subsequent healing in the Salado salt surrounding each of the four seal 
30 materials are considered. AH seal materials below a depth of about 300 m provide sufficient 
31 rigidity to heal the DRZ, a phenomenon that occurs quickly around rigid components near the 
32 shaft bottom. An extensive calculation is made of construction effects on the DRZ during 
33 placement of the asphalt-concrete waterstops. The time-dependent development of the DRZ 
34 within anhydrite and polyhalite interbeds of the Salado Formation is calculated. For all interbeds, 
35 the factor of safety against shear or tensile fracturing increases with depth into the rock 
36 surrounding the shaft wall. These results indicate that a continuous DRZ will not develop in 
37 nonsalt Salado rocks. Rock mechanics analysis also determines which of the near surface 
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lithologies fracture in the proximity of the shaft. Results from these rock mechanics analyses are 
2 used as input conditions for the fluid-flow analyses. 

3 Compacted Salt Behavior. Unique application of crushed salt as a seal component required 
4 development of a constitutive model for salt reconsolidation. The model developed includes a 
5 nonlinear elastic component and a creep consolidation component. The nonlinear elastic 
6 modulus is density-dependent, based on laboratory test data performed on WIPP crushed salt. 
7 Creep consolidation behavior of crushed salt is based on three candidate models whose 
8 parameters are obtained from model fitting to hydrostatic and shear consolidation test data 
9 gathered for WIPP crushed salt. The model for consolidating crushed salt is used to predict 

10 permeability of the salt column. The seal system prevents fluid transport to the consolidating salt 
11 column to ensure that pore pressure does not unacceptably inhibit the reconsolidation process. 
12 Calculations made to estimate fractional density of the crushed salt seal as a function of time, 
13 depth, and pore pressure show consolidation time increases as pore pressure increases, as 
14 expected. At a constant pore pressure of one atmosphere, compacted salt will increase from its 
15 initial fractional density of 90% to 96% within 40, 80, and 120 years after placement at the 
16 bottom, middle, and top of the salt component, respectively. At a fractional density of 96%, the 
17 permeability of reconsolidating salt is approximately 1 o-18 m2

. A pore pressure of 2 MPa 
18 increases times required to achieve a fractional density of 96% to 92 years, 205 years, and 560 
19 years at the bottom, middle, and top of the crushed salt column, respectively. A pore pressure of 
20 4 MPa would effectively prevent reconsolidation of the crushed salt within 1, 000 years. Fluid 
21 flow calculations show only minimal transport of fluids to the salt column, so pore pressure 
22 equilibrium in the consolidating salt does not occur before low permeabilities (-10-18 m2

) are 
23 achieved. 

24 Hydrologic Evaluations 

25 The ability of the shaft seal system to satisfy design guidance is determined by the performance 
26 of the actual seal components within the physical setting in which they are constructed. 
27 Important elements of the physical setting are hydraulic gradients of the region, properties of the 
28 lithologic units surrounding a given seal component, and potential gas generation within the 
29 repository. Hydrologic evaluations focus on processes that could result in fluid flow through the 
30 shaft seal system and the ability of the seal system to limit any such flow. Transport of 
31 · radiological or hazardous constituents will be limited if the carrier fluids are similarly limited. 
32 Physical processes that could impact seal system performance have been incorporated into four 
33 models. These models evaluate: (1) downward migration of groundwater from the Rustler 
34 Formation, (2) gas migration and reconsolidation of the crushed salt seal component, (3) 
35 upward migration of brines from the repository, and (4} flow between water-bearing zones in the 
36 Rustler Formation. 

37 Downward Migration of Rustler Groundwater. The shaft seal system is designed to limit 
38 groundwater flowing into and through the shaft sealing system. The principal source of 
39 groundwater to the seal system is the Culebra Member of the Rustler Formation. No significant 
40 sources of groundwater exist within the Salado Formation; however, brine seepage has been 
41 noted at a number of the marker beds and is included in the models. Downward migration of 
42 Rustler groundwater is limited to ensure that liquid saturation of the compacted salt column 
43 does not impact the consolidation process and to limit quantities of brine reaching the repository 
44 horizon. Consolidation of the compacted salt column will be most rapid immediately following 
45 seal construction. Simulations conducted for the 200-year period following closure demonstrate 
46 that, during this initial period, downward migration of Rustler groundwater is insufficient to 
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impact the consolidation process. Rock mechanics analyses show that this period encompasses 
2 the reconsolidation process. Lateral migration of brine through the marker beds is quantified in 
3 the analysis and shown to be inconsequential. At steady-state, the flow rate is most dependent 
4 on permeability of the system. Potential flow paths within the seal system consist of the seal 
5 material, an interface with the surrounding rock, and the host rock DRZ. Low permeability is 
6 specified for the engineered materials, and construction methods ensure a tight interface. Thus 
7 the flow path most likely to impact performance is the DRZ. Effects of the DRZ and sensitivity of 
8 the seal system performance to both engineered and host rock barriers show that the DRZ is 
9 successfully mitigated by the proposed design. 

10 Gas Migration and Salt Column Consolidation. A multi-phase flow model of the lower seal 
11 system evaluates the performance of components extending from the middle concrete-asphalt 
12 waterstop located at the top of the salt column to the repository horizon for 200 years following 
13 closure. During this time period, the principal fluid sources to the model consist of potential gas 
14 generated by the waste and lateral brine migration within the Salado Formation. The predicted 
15 downward migration of a small quantity of Rustler groundwater (discussed above) is included in 
16 this analysis. Effects of gas generation are evaluated for three different repository 
17 repressurization scenarios, which simulate pressures as high as 14 MPa. Model results predict 
18 that high repository pressures do not produce appreciable differences in the volume of gas 
19 migration over the 200-year simulation period. Relatively low gas flow is a result of the low 
20 permeability and rapid healing of the DRZ around the lower concrete-asphalt waterstop. 

21 Upward Migration of Brine. The Salado Formation is overpressurized with respect to the 
22 measured heads in the Rustler, and upward migration of contaminated brines could occur 
23 through an inadequately sealed shaft. Results from the model discussed above demonstrate 
24 that the crushed salt seal will reconsolidate to a very low permeability within 100 years following 
25 repository closure. Structural results show that the DRZ surrounding the long-term clay and 
26 crushed salt seal components will completely heal within the first several decades. Model 
27 calculations predict that very little brine flows from the repository to the Rustler/Salado contact. 

28 Intra-Rustler Flow. Based on head differences between the various members of the Rustler 
29 Formation, nonhydrostatic conditions exist within the Rustler Formation. Therefore, the potential 
30 exists for vertical flow within water-bearing strata within the Rustler. The two units with the 
31 greatest transmissivity within the Rustler are the Culebra and the Magenta dolomites, which 
32 have the greatest potential for interflow. The relatively low undisturbed permeabilities of the 
33 mudstone and anhydrite units separating the Culebra and the Magenta naturally limit crossflow. 
34 However, the construction and subsequent closure of the shaft provide a potentially permeable 
35 vertical conduit connecting water-bearing units. The primary motivation for limiting formation 
36 crossflow within the Rustler is to prevent mixing of formation waters within the Rustler, as 
37 required by State of New Mexico statute. Commonly, such an undertaking would limit migration 
38 of higher dissolved solids (high-density) groundwater into lower dissolved solids groundwater. In 
39 the vicinity of the WIPP site, the Culebra has a higher density groundwater than the Magenta, 
40 and the potential for fluid migration between the two most transmissive units is from the unit with 
41 the lower total dissolved solids to the unit with the higher dissolved solids. This calculation 
42 shows that potential flow rates between the Culebra and the Magenta are insignificant. Under 
43 expected conditions, intra-Rustler flow is expected to be of such a limited quantity that (1) it will 
44 not affect either the hydraulic or chemical regime within the Culebra or the Magenta and (2) it 
45 will not be detrimental to the seal system itself. 
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2 The principal conclusion is that an effective, implementable shaft seal system has been 
3 designed for the WIPP. Design guidance is addressed by limiting any transport of fluids within 
4 the shaft, thereby limiting transport of hazardous material to regulatory boundaries. The 
5 application or adaptation of existing technologies for placement of seal components combined 
6 with the use of available, common materials provide confidence that the design can be 
7 constructed. The structural setting for seal elements is compressive, with shear stresses well 
8 below the strength of seal materials. Because of the favorable hydrologic regime coupled with 
9 the low intrinsic permeability of seal materials, long-term stability of the shaft seal system is 

10 expected. Credibility of these conclusions is bolstered by the basic design approach of using 
11 multiple components to perform each sealing function and by using extensive lengths within the 
12 shafts to effect a sealing system. The shaft seal system adequately meets design requirements 
13 and can be constructed. 

14 1. Introduction 

15 1.1 Purpose of Compliance Submittal Design Report 

16 This report documents the detailed design of the shaft sealing system for the Waste Isolation 
17 Pilot Plant (WIPP). The design documented in this report builds on the concepts and preliminary 
18 evaluations presented in the Sealing System Design Report issued in 1995 (DOE, 1995). The 
19 report contains a detailed description of the design and associated construction procedures, 
20 material specifications, analyses of structural and fluid flow performance, and design drawings. 
21 The design documented in this report forms the basis for the shaft sealing system which will be 
22 constructed under the authority of the hazardous waste facility Permit issued by NMED and as 
23 required by 20.4.1.500 NMAC (incorporating 40 CFR §§264.111 (b) and 264.601 (a)). 

24 1.2 WIPP Description 

25 The WIPP is designed as a full-scale, mined geological repository for the safe management, 
26 storage, and disposal of transuranic (TRU) radioactive wastes and TRU mixed wastes 
27 generated by US government defense programs. The facility is located near Carlsbad, New 
2s Mexico, in the southeastern portion of the state. The underground facility (Figure G2-1) consists 
29 of a series of shafts, drifts, panels, and disposal rooms. Four shafts, ranging in diameter from 
3o 3.5 to 6.1 m, connect the disposal horizon to the su1iace. Sealing of these four shafts is the 
31 focus of this report. 

32 The disposal horizon is at a depth of approximately 655 m in bedded halite within the Salado 
33 Formation. The Salado is a sequence of bedded evaporites approximately 600 m thick that were 
34 deposited during the Permian Period, which ended about 225 million years ago. Salado salt has 
35 been identified as a good geologic medium to host a nuclear waste repository because of 
36 several favorable characteristics. The cl1aracteristics present at the WIPP site include very low 
37 permeability, vertical and lateral stratigraphic extent, tectonic stability, and the ability of salt to 
38 creep and ultimately ~ntomb material placed in excavated openings. Creep closure also plays 
39 an important role in the shaft sealing strategy. 

40 The WIPP facility must be determined to be in compliance with applicable regulations prior to 
41 the disposal of waste. After the facility meets the regulatory requirements, disposal rooms will 
42 be filled with containers holding TRU wastes of various forms. Wastes placed in the drifts and 
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disposal rooms will be at least 150 m from the shafts. Regulatory requirements include use of 
2 both engineered and natural barriers to limit migration of hazardous constituents from the 
3 repository to the accessible environment. The shaft seals are part of the engineered barriers. 

4 1.3 Performance Objective for WIPP Shaft Seal System 

5 Each of the four shafts from the surface to the underground repository must be sealed to limit 
6 hazardous material release to the accessible environment and to limit groundwater flow into the 
7 repository. Although the seals will be permanent, the regulatory period applicable to the 
8 repository system analyses is 10,000 years. 

9 1.4 Sealing System Design Development Process 

10 This report presents a conservative approach to shaft sealing system design. Shaft sealing 
11 system performance plays a crucial role in meeting regulatory radionuclide and hazardous 
12 constituents release requirements. Although all engineering materials have uncertainties in 
13 properties, a combination of available, low-permeability materials can provide an effective 
14 sealing system. To reduce the impact of system uncertainties and to provide a high level of 
15 assurance of compliance, numerous components are used in this sealing system. Components 
16 in this design include long columns of clay, densely compacted crushed salt, a waterstop of 
17 asphaltic material sandwiched between massive low-permeability concrete plugs, a column of 
18 asphalt, and a column of earthen fill. Different materials perform identical functions within the 
19 design, thereby adding confidence in the system performance through redundancy. 

20 The design is based on common materials and construction methods that utilize available 
21 technologies. When choosing materials, emphasis was given to permeability characteristics and 
22 mechanical properties of seal materials. However, the system is also chemically and physically 
23 compatible with the host formations, enhancing long-term performance. 

24 Recent laboratory experiments, construction demonstrations, and field test results have been 
25 added to the broad and credible database and have supported advances in modeling capability. 
26 Results from a series of multi-year, in situ, small-scale seal performance tests show that 
21 bentonite and concrete seals maintain very low permeabilities and show no deleterious effects 
28 in the WIPP environment. A large-scale dynamic compaction demonstration established that 
29 crushed salt can be successfully compacted. Laboratory tests show that compacted crushed 
30 salt consolidates through creep closure of the shaft from initial conditions achieved in dynamic 
31 compaction to a dense salt mass with regions where permeability approaches that of in situ salt. 
32 These technological advances have allowed more credible analysis of the shaft sealing system. 

33 The design was developed through an interactive process involving a design team consisting of 
34 technical specialists in the design and construction of underground facilities, materials behavior, 
35 rock mechanics analysis, and fluid flow analysis. The design team included specialists drawn 
36 from the staff of Sandia National Laboratories, Parsons Brinckerhoff Quade and Douglas, Inc. 
37 (contract number AG-4909), INTERA, Inc. (contract number AG-4910), andRE/SPEC Inc. 
38 (contract number AG-4911), with management by Sandia National Laboratories. The 
39 contractors developed a quality assurance program consistent with the Sandia National 
40 Laboratories Quality Assurance Program Description for the WIPP project. All three contractOf.s 
41 received quality assurance support visits and were audited through the Sandia National 
42 Laboratories audit and assessment program. Quality assurance (QA) documentation is 
43 maintained in the Sandia National Laboratories WIPP Central Files. Access to project files for 
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each contractor can be accomplished using the contract numbers specified above. In addition to 
2 the contractor support, technical input was obtained from consultants in various technical 
3 specialty areas. 

4 Formal preliminary and final design reviews have been conducted on the technical information 
5 documented in the report. In addition, technical, management, and QA reviews have been 
6 performed on this report. Documentation is in the WIPP Central File. 

7 It is recognized that additional information, such as on specific seal material or formation 
8 characteristics, on the sensitivity of system performance to component properties, on placement 
9 effectiveness, and on long-term performance, could be used to simplify the design and perhaps 

10 reduce the length or number of components. Such design optimization and associated 
11 simplifications are left to future research that may be used to update the compliance evaluations 
12 completed between now and the time of actual seal emplacement. 

13 1.5 Organization of Document 

14 This report contains an Executive Summary, 10 sections, and 5 appendices. The body of the 
15 report does not generally contain detailed backup information; this information is incorporated 
16 by reference or in the appendices. 

17 The Executive Summary is a synopsis of the design and the supporting discussions related to 
18 seal materials, construction procedures, structural analyses, and fluid flow analyses. 
19 Introductory material in Section 1 sets the stage for and provides a "road map" to the remainder 
20 of the report. 

21 Site characteristics that detail the setting into which the seals would be placed are documented 
22 in Section 2. These characteristics include the W!PP geology and stratigraphy for both the 
23 region and the shafts as well as a brief discussion of rock mechanics considerations of the site 
24 that impact the sealing system. Regional and local characteristics of the hydrologic and 
25 geochemical settings are also briefly discussed. 

26 Section 3 presents the design guidance used for development of the shaft sealing system 
27 design. Seal-related guidance from applicable regulations is briefly described. The design 
28 guidance is then provided along with the design approach used to implement the guidance. The 
29 guidance forms the basis both for the design and for evaluations of the sealing system 
30 presented In other sections. 

31 The shaft sealing system is documented in Section 4; detailed drawings for the design are 
32 provided in Appendix G2-E. The seal components, their design, and their functions are 
33 discussed for the Salado, the Rustler, and the overlying formations. 

34 The sealing materials are described briefly in Section 5, with more detail provided in the 
35 materials specifications (Appendix G2-A). The materials used in the various seal components 
36 are discussed along with the reasons they are expected to function as intended. Material 
37 properties including permeability, strength, and mechanical constitutive response are given for 
38 each material. Bi-ief discussions of expected compatibility, performance, construction 
39 techniques, and other characteristics relevant to the WIPP setting are also given. 
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Section 6 contains a brief description of the construction techniques proposed for use. General 
2 site and sealing preparation activities are discussed, including construction of a multi-deck stage 
3 for use throughout the placement of the components. Construction procedures to be used for 
4 the various types of components are then summarized based on the more detailed discussions 
5 provided in Appendix G2-B. 

6 Section 7 summarizes structural analyses performed to assess the ability of the shaft sealing 
7 system to function in accordance with the design guidance provided in Section 3 and to provide 
8 input to hydrological calculations. The methods and computer programs, the models used to 
9 simulate the behavior of the seal materials and surrounding salt, and the results of the analyses 

10 are discussed. Particular emphasis is placed on the evaluations of the behavior of the disturbed 
11 rock zone. Details of the structural analyses are presented in Appendix D of Waste Isolation 
12 Pilot Plant Shaft Sealing System Compliance Submittal Design Repot1 ("Compliance Submittal 
13 · Design Repot1") (Sandia, 1996). Section 8 summarizes fluid flow analyses performed to assess 
14 the ability of the shaft sealing system to function in accordance with the design guidance 
15 provided in Section 3. Hydrologic evaluations are focused on processes that could result in fluid 
16 flow through the shaft seal system and the ability of the seal system to limit such flow. 
17 Processes evaluated are downward migration of groundwater from the overlying formation, gas 
18 migration and reconsolidation of the crushed salt component, upward migration of brines from 
19 the repository, and flow between water-bearing zones in the overlying formation. Hydrologic 
20 models are described and the results are discussed as they relate to satisfying the design 
21 guidance, with extensive reference to Appendix C of the Compliance Submittal Design Report 
22 (Sandia, 1996) that documents details of the flow analyses. Conclusions drawn about the 
23 performance of the WIPP shaft sealing system are described in Section 9. The principal 
24 conclusion that an effective, imp!ementab!e design has been presented is based on the 
25 presentations in the previous sections. A reference list that documents principal references used 
26 in developing this design is then provided. 

27 The three appendices that follow provide details related to the following subjects: 

28 Appendix G2-A- Material Specification 
29 Appendix G2-B - Shaft Sealing Construction Procedures 
30 Appendix G2-E- Design Drawings (separate volume) 

31 1.6 Systems of Measurement 

32 Two systems of measurement are used in this document and its appendices. Both the System 
33 International d'Unites (SI) and English Gravitational (fps units) system are used. This usage 
34 corresponds to common practice in the United States, where Sl units are used for scientific 
35 studies and fps units are used for facility design, construction materials, codes, and standards. 
36 Dual dimensioning is used in the design description and other areas where this use will aid the 
37 reader. 

38 
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2 The site characteristics relevant to the sealing system are discussed in this section. The location 
3 and geologic setting of the WIPP are discussed first to provide background. The geology and 
4 stratigraphy, which affect the shafts, are then discussed. The hydrologic and geochemical 
5 settings, which influence the seals, are described last. 

6 2.1 Introduction 
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The WIPP site is located in an area of semiarid rangeland in southeastern New Mexico. The 
nearest major population center is Carlsbad, 42 km west of the WIPP. Two smaller 
communities, Loving and Malaga, are about 33 km to the southwest. Population density close to 
the WIPP is very low: fewer than 30 permanent residents live within a 16-km radius. 

2.2 Site Geologic Setting 

Geologically the WIPP is located in the Delaware Basin, an elongated depression that extends 
from just north of Carlsbad southward into Texas. The Delaware Basin is bounded by the 
Capitan Reef (see Figure G2-2). The basin covers over 33,000 km 2 and is filled with 
sedimentary rocks to depths of 7,300 m (Hills, 1984). Rock units of the Delaware Basin 
(representing the Permian System through the Quaternary System) are listed in Figure G2-3. 

Minimal tectonic activity has occurred in the region since the Permian Period (Powers et al., 
1978). Faulting during the late Tertiary Period formed the Guadalupe and Delaware Mountains 
along the western edge of the basin. The most recent igneous activity in the area occurred 
during the mid-Tertiary Period about 35 million years ago and is evidenced by a dike in the 
subsurface 16 km northwest of the WIPP. Major volcanic activity last occurred more than 1 
billion years ago during Precambrian time (Powers et al., 1978). None of these processes 
affected the Salado Formation at the WIPP. Therefore, seismic-related design criteria are not 
included in the current seal systems design guidelines. 

2.2.1 Regional WIPP Geology and Stratigraphy 

The Delaware Basin began forming with crustal subsidence during the Pennsylvanian Period 
approximately 300 million years ago. Relatively rapid subsidence over a period of about 14 
million years resulted in the deposition of a sequence of deep-water sandstones, shales, and 
limestones rimmed by shallow-water limestone reefs such as the Capitan Reef (see Figure G2-
2). Subsidence slowed during the late Permian Period. Evaporite deposits of the Castile 
Formation and the Salado Formation (which hosts the WIPP underground workings) filled the 
basin and extended over the reef margins. The evaporites, carbonates, and clastic rocks of the 
Rustler Formation and the Dewey Lake Redbeds were deposited above the Salado Formation 
near the end of the Permian Period. The Santa Rosa and Gaturia Formations were deposited 
after the close of the Permian Period. 

From the surface downward to the repository horizon the stratigraphic units are the Quaternary 
surface sand sediments, Gatuna Formation, Santa Rosa Formation, Dewey Lake Redbeds, 
Rustler Formation, and Salado Formation. Three principal stratigraphic units (the Dewey Lake 
Redbeds, the Rustler Formation, and the Salado Formation) comprise all but the upper 15 to 30 
m (50 to 100 ft) of the geologic section above the WIPP facility. 
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1 The Dewey Lake Redbeds consist of alternating layers of reddish-brown, fine-grained 
2 sandstone and siltstone cemented with calcite and gypsum (Vine, 1963). The Rustler Formation 
3 lies below the Dewey Lake Redbeds; this formation, the youngest of the Late Permian evaporite 
4 sequence, includes units that provide potential pathways for radionuclide migration from the 
5 WIPP. The five units of the Rustler, from youngest to oldest, are: (1) the Forty-niner Member, (2) 
6 the Magenta Dolomite Member, (3) the Tamarisk Member, (4) the Culebra Dolomite Member, 
7 and (5) an unnamed lower member. 

8 The 250-million-year-old Salado Formation lies below the Rustler Formation. This unit is about 
9 600 m thick and consists of three informal members. From youngest to oldest, they are: ( 1) an 

10 upper member (unnamed) composed of reddish-orange to brown halite interbedded with 
11 polyhalite, anhydrite, and sandstone, (2) a middle member (the McNutt Potash Zone) composed 
12 of reddish-orange and brown halite with deposits of sylvite and langbeinite; and (3) a lower 
13 member (unnamed) composed of mostly halite with lesser amounts of anhydrite, polyhalite, and 
14 glauberite, with some layers of fine clastic material. These lithologic layers are nearly horizontal 
15 at the WIPP, with a regional dip of less than one degree. The WIPP repository is located in the 
16 unnamed lower member of the Salado Formation, approximately 655 m (2150 ft) below the 
17 ground surface. 

18 2.2.2 Local WIPP Stratigraphy 

19 The generalized stratigraphy of the WIPP site, with the location of the repository, is shown in 
20 Figure G2-4. To establish the geologic framework required for the design of the WIPP facility 
21 shaft sealing system, an evaluation was performed to assess the geologic conditions existing in 
22 and between the shafts, where the individual shaft sealing systems will eventually be emplaced 
23 (DOE, 1995: Appendix G2-A). The study evaluated shaft stratigraphy, regional groundwater 
24 occurrence, brine occurrence in the exposed Salado Formation section, and the consistency 
25 between recorded data and actual field data. 

26 Four shafts connect the WIPP underground workings to the surface, the (1) Air Intake Shaft 
27 (AIS), (2) Exhaust Shaft, (3) Salt Handling Shaft, and (4) Waste Shaft. Stratigraphic correlation 
28 and evaluation of the unit contacts show that lithologic units occur at approximately the same 
29 levels in all four shaft locations. Some stratigraphic contact elevations vary because of regional 
30 structure and stratigraphic thinning and thickening of units. However, the majority of the 
31 stratigraphic contacts used to date are suitable for engineering design reference because they 
32 intersect all four shafts. 

33 2.2.3 Rock Mechanics Setting 

34 The WIPP stratigraphy includes rock types that exhibit both brittle and ductile behaviors. The 
35 majority of the stratigraphy intercepted by the shafts consists of the Salado Formation, which is 
36 predominantly halite. The primary mechanical behavior of halitic rocks is creep. Except near 
37 free surfaces (such as the shaft wall), the salt rocks will remain tight and undisturbed despite the 
38 long-term creep deformation they sustain. The other rock types within the Salado Formation are 
39 anhydrites and polyhalites. These two rock types are typically brittle, stiff, and exhibit high 
40 strength in laboratory tests. The structural strength of particular anhydritic rock layers, however, 
41 depends on the thickness of the layers, which range from thin (<1m) to fairly thick (10m or 
42 more). Brittle failure of these noncreeping rocks can occur as they restrain, or attempt to 
43 restrain, the creep of the salt above and below the stiff layer. Although thick layers can resist the 
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induced stresses, thin layers are fractured in tension by the salt creep. Because the deformation 
2 in the bounding salt is time dependent, the damage in the brittle rock is also time dependent. 

3 Above the Salado Formation, the Rustler Formation stratigraphy consists of relatively strong 
4 limestones and siltstones. The shaft excavation is the only significant disturbance to these 
5 rocks. Any subsurface subsidence (deformation) or loading induced by the presence of the 
6 repository are negligible in a rock mechanics sense. 

7 Regardless of rock type, the shafts create a disturbed zone in the surrounding rock. 
8 Microfracturing will occur in the rock adjacent to the shaft wall, where confining stresses are low 
9 or nonexistent. The extent of the zone depends on the rock strength and the prevailing stress 

10 state, which is depth dependent. In the salt rocks, microfracturing occurs to form the disturbed 
11 zone both at the time of excavation and later as dilatant creep deformations occur. In the brittle 
12 rocks, the disturbance occurs at the time of excavation and does not worsen with time. The 
13 extent of disturbed zones in the salt and brittle rocks can be calculated, as will be described in 
14 Section 7 and Appendix Din the Compliance Submittal Design Report (Sandia, 1996). 

15 Preventing the salt surrounding the shafts from creeping causes reintroduction of stresses that 
16 reverse the damage process and cause healing (Van Sambeek et al., 1993). The seal system 
17 design relies on this principle for sealing the disturbed zone in salt. In the brittle rocks, grouting 
18 of the damage is a viable means of reducing the interconnected fractures that increase the 
19 permeability of the rock. 

20 2.3 Site Hydrologic Setting 

21 The WIPP shafts penetrate approximately 655 m (2150 ft) of sediments and rocks. From a 
22 hydrogeologic perspective, relevant information includes the permeability of the water-bearing 
23 units, the thickness of the water-bearing units, and the observed vertical pressure (head) 
24 gradients expected to exist after shaft construction and ambient pressure recovery. This section 
25 will discuss these three aspects of the site hydrogeology. The geochemistry of the pore fluids 
26 adjacent to the shaft system is also important hydrogeologic information and will be provided in 
27 Section 2.4. 

2s 2.3.1 Hydrostratigraphy 

29 The WIPP shafts penetrate Quaternary surface sediments, the Gatuna Formation, the Santa 
30 Rosa Formation, the Dewey Lake Redbeds, the Rustler Formation, and the Salado Formation. 
31 The Rustler Formation contains the only laterally-persistent water-bearing units in the W!PP 
32 vicinity. As a result, flow-field characterization, regional flow-modeling, and performance 
33 assessment off-site release scenarios focus on the Rustler Formation. The hydrogeology of the 
34 stratigraphic units in contact with the upper portion of the AIS sealing system is fairly well known 
35 from detailed hydraulic testing of the Rustler Formation at well H-161ocated 17m from the AIS 
36 (Beauheim, 1987). The H-16 borehole was drilled in July and August 1987 to monitor the 
37 hydraulic responses of the Rustler members to the drilling and construction of the AIS. During 
38 the drilling of H-16, each member of the Rustler Formation was cored. In addition, detailed drill-
39 stem, pulse, and slug hydraulic tests were performed in H-16 on the members of the Rustler. 
40 Through the detailed testing program at H-16, the permeability of each of the Rustler members 
41 was estimated. Detailed mapping of the AIS by Holt and Powers (1990) and other investigators 
42 provided information on the location of wet zones and weeps within the Salado Formation. This 
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information will be summarized below. The reader, unless particularly interested in this subject, 
2 should proceed to Section 2.3.2. 

3 Water-bearing zones have been observed in units above the Rustler Formation in the WIPP site 
4 vicinity. However, drilling in the Dewey Lake Redbeds has not identified any continuous 
5 saturated units at the WIPP site. Water-bearing units within stratigraphic intervals above the 
6 Rustler are typically perched saturated zones of very low yield. Thin perched groundwater 
7 intervals have been encountered in WIPP wells H-1, H-2, and H-3 (Mercer and Orr, 1979). The 
8 only Dewey Lake Redbed wells that have sufficient yields for watering livestock are the James 
9 Ranch wells, the Pocket well, and the Fairfield well (Brinster, 1991 ). These wells are located to 

10 the south of the WIPP and are not in the immediate vicinity of the WIPP shafts. 

11 The Dewey Lake Redbeds overlie the Rustler Formation. The Rustler is composed of five 
12 members defined by lithology. These are, in ascending order, the unnamed lower member, the 
13 Culebra dolomite, the Tamarisk, the Magenta dolomite, and the Forty-niner (see Figure G2-4). 
14 Of these five members, the unnamed lower member, the Culebra, and the Magenta are the 
15 most transmissive units in the Rustler. The Tamarisk and the Forty-niner are aquitards within 
16 the Rustler and have very low permeabilities relative to the three members listed above. 

17 To the east of the shafts in Nash Draw, the Rustler/Salado contact has been observed to be 
18 permeable and water-bearing. This contact unit has been referred to as the "brine aquifer" 
19 (Mercer, 1983). The brine aquifer is not reported to exist in the vicinity of the shafts. The 
20 hydraulic conductivity of the Rustler/Salado contact in the vicinity of the shafts is reported to be 
21 approximately 4 x 1 o-11 m/s, which is equivalent to a permeability of 6 x 1 o-18 m2 using 
22 reference brine fluid properties (Brinster, 1991 ). The unnamed lower member was hydraulic 
23 tested at well H-16 in close proximity to the AIS. The maximum permeability of the unnamed 
24 lower member was interpreted to be 2.2 x 1 o-18 m2 and was attributed to the unnamed lower 
25 member claystone by Beauheim (1987), which correlates to the transition and bioturbated 
26 clastic zones of Holt and Powers (1990). 

27 The Culebra Dolomite Member is the most transmissive member of the Rustler Formation in the 
28 vicinity of the WIPP site and is the most transmissive saturated unit in contact with the shaft 
29 sealing system. The Culebra is an argillaceous dolomicrite which contains secondary porosity in 
30 the form of abundant vugs and fractures. The permeability of the Culebra varies greatly in the 
31 vicinity of the WIPP and is controlled by the condition of the secondary porosity (fractures). The 
32 permeability of the Culebra in the vicinity of the shafts is approximately 2.1 x 10-14 m2

. 

33 The Tamarisk Member is composed primarily of massive, lithified anhydrite, including anhydrite 
34 2, mudstone 3, and anhydrite 3. Testing of the Tamarisk at H-16 was unsuccessfuL The 
35 estimated transmissivity of the Tamarisk at H-16 is one to two orders of magnitude lower than 
35 the least-transmissive unit successfully tested at H-16, which results in a permeability range 
37 from 4.6 x 10-20 to 4.6 x 10-19 m2

. Anhydrites in the Rustler have an approximate permeability of 
38 1 x 10-19 m2

. The permeability of mudstone 3 is 1.5 x 10-19 m2 (Brinster, 1991). 

39 The Magenta is a dolomite that is typically less permeable than the Culebra. The Magenta 
40 Dolomite Member overlies the Tamarisk Member. The Magenta is an indurated, gypsiferous, 
41 arenaceous, dolomite that Holt and Powers (1990) classify as a dolarenite. The dolomite grains 
42 are primarily composed of silt to fine sand-sized clasts. Wavy to lenticular bedding and ripple 
43 cross laminae are prevalent through most of the Magenta. Holt and Powers (1990) estimate that 
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inflow to the shaft from the Magenta during shaft mapping was less than 1 gal/min. The 
2 Magenta has a permeability of approximately 1.5 x 10-15 m2 (Saulnier and Avis, 1988). 

3 The Forty-niner Member is divided into three informal lithologic units. The lowest unit is 
4 anhydrite 4, a laminated anhydrite having a gradational contact with the underlying Magenta. 
5 Mudstone 4 overlies anhydrite 4 and is composed of multiple units containing mudstones, 
6 siltstones, and very fine sandstones. Anhydrite 5 is the uppermost informal lithologic unit of the 
7 Forty-niner Member. The permeability of mudstone 4, determined from the pressure responses 
8 in the Forty-niner interval of H-16 to the drilling of the AIS, is 3.9 x 1 o-16 m2 (referred to as the 
e Forty-niner claystone by Avis and Saulnier, 1990). 

10 The Salado Formation is a very low permeability formation that is composed of bedded halite, 
11 polyhalite, anhydrite, and mudstones. Inflows in the shafts have been observed over select 
12 intervals during shaft mapping, but flows are below the threshold of quantification. In some 
13 cases these weeps are individual, lithologically distinct marker beds, and in some cases they 
14 are not. Directly observable brine flow from the Salado Formation into excavated openings is a 
15 short-lived process. Table G2-1 lists the brine seepage intervals identified by Holt and Powers 
16 (1990) during their detailed mapping of the AIS. Seepage could be indicated by a wet rockface 
17 or by the presence of precipitate from brine evaporation on the shaft rockface. The zones listed 
18 in Table G2-1 make up less than 10% of the Salado section that is intersected by the WIPP 
19 shafts. 

20 Table G2-1 
21 Salado Brine Seepage lntervals(1l 

Stratigraphic Unit 

Marker Bed 1 03 

Marker Bed 1 09 

Vaca Triste 

Zone A 

Marker Bed 121 

Union Anhydrite 

Marker Bed 1 24 

Zone B 

ZoneC 

ZoneD 

Zone E 

Zone F 

Zone G 

Zone H 

Marker Bed 129 

Zone I 

Zone J 

(
1

) After US DOE, 1995. 

Lithology 

Anhydrite 

Anhydrite 

Mudstone 

Halite 

Polyha!ite 

Anhydrite 

Anhydrite 

Halite 

Halite 

Halite 

Halite 

HaEie 

Halite 

Halite 

Polyhalite 

Halite 

Halite 
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To gain perspective into the important stratigraphic units from a hydrogeologic view, the 
2 permeability and thickness of the units adjacent to the shafts can be compared. Table G2-2 lists 
3 the lithologic units in the Rustler and the Salado Formations with their best estimate 
4 permeabilities and their thickness as determined from the AIS mapping. The stratigraphy of the 
5 units overlying the Rustler is not considered in Table G2-2 because these units are typically not 
6 saturated in the vicinity of the WIPP shafts. The overlying sediments account for approximately 
7 25% of the stratigraphy column adjacent to the shafts. 

8 Because permeability varies over several orders of magnitude, the log of the permeability is also 
9 listed to simplify comparison between units. Table G2-2 shows that by far the two most 

10 transmissive zones occur in the Rustler Formation; these are the Culebra and Magenta 
11 dolomites. These units are relatively thin when compared to the combined Rustler and Salado 
12 thickness adjacent to the shafts (3% of Rustler and Salado combined thickness). The Magenta 
13 and the Culebra are the only two units that are known to possess permeabilities higher than 1 x 
14 10-18 m2

. 

15 Table G2-2 
16 Permeability and Thickness of Hydrostratigraphic Units in Contact with Seals 

Formation Member/Lithology Undisturbed Permeabillty {m2l Thickness (m) 

Rustler AnhydriteC1l 1.0x10-19 46.7 

Rustler Mudstone 4 3.9 X 10-16 4.4 

Rustler Magenta 1.5 X 10-15 7.8 

Rustler Mudstone 3 1.5 X 10-19 2.9 

Rustler Culebra 2.1 X 10-14 8.9 

Rustler Transition/ Bioturbated Clastics 2.2 X 10-1S 18.7 

Salado Halite 1.0 X 10-21 356.6 

Salado Poly halite 3.0 X 10-21 10.9 

Salado Anhydrite 1.0 X 10-l$ 28.2 

(
1

) Anhydrite 5, Anhydrite 4, .A.nhydrite 3, and Anhydrite 2 

17 The vast majority (97%) of the rocks adjacent to the shaft in the Rustler and the Salado 
1a Formations are low permeability (<1 x 10-18 m2

). The conclusion that can be drawn from 
·1e reviewing Table G2-2 is that the shafts are located hydrogeologica!!y in a low permeability, low 
20 groundwater flow regime. Inflow measurements have historically been made at the shafts, and 
21 observable flow is attributed to leakage from the Rustler Formation. 

22 Flow modeling of the Culebra has demonstrated that depressurization has occurred as a result 
23 of the sinking of the shafts at the site. Maximum estimated head drawdown in the Culebra at the 
24 centroid of the shafts was estimated by Haug et al. ( 1987) to be 33 m in the mid-1980s. This 
25 drawdown in the permeable units intersected by the shafts is expected because the shafts act 
26 as long-term constant pressure (atmospheric) sinks. Measurements of fluid flow into the WIPP 
27 shafts when they were unlined show a range from a maximum of 0.11 Lis (3,469 m3/yr) 
28 measured in the Salt Handling Shaft on September 13, 1981 to a minimum of 0.008 Lis 
29 (252 m3/yr) measured at the Waste Handling Shaft on August 6, 1987 (LaVenue et al., 1990). 
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The following summary of shaft inflow rates from the Rustler is based on a review of LaVenue et 
2 al. (1990) and Cauffman et al. (1990). Shortly after excavation and prior to grouting and liner 
3 installation, the inflow into the Salt Handling Shaft was 0.11 Us (3,469 m3/yr). The average flow 
4 rate measured after shaft lining for the period from mid-1982 through October 1992 was 
5 0.027 Us (851 m3/yr). The average flow rate into the Waste Handling Shaft during the time 
6 when the shaft was open and unlined was about 0.027 Lis (851 m3/yr). Between the first and 
7 second grouting events (July 1984 to November 1987) the average inflow rate was 0.016 Lis 
8 (505 m3/yr). No estimates were found after the second grouting. Inflow to the pilot holes for the 
9 Exhaust Shaft averaged 0.028 Lis (883 m3/yr). In December 1984 a liner plate was grouted 

10 across the Culebra. After this time, a single measurement of inflow from the Culebra was 
11 0.022 Lis (694 m3/yr). After liner plate installation, three separate grouting events occurred at 
12 the Culebra. No measurable flow was reported after the third grouting event in the summer of 
13 1987. Flow into the AIS when it was unlined and draining averaged 0.044 Lis (1 ,388 m3/yr). 
14 Since the Rustler has been lined, flow into the AIS has been negligible. 

15 The majority of the flow represented by these shaft measurements originates from the Rustler. 
16 This is clearly evident by the fact that lining of the WIPP shafts was found to be unnecessary in 
17 the Salado Formation below the Rustler/Salado contact. When the liners were installed, flow 
18 rates diminished greatly. Under sealed conditions, hydraulic gradients in rocks adjacent to the 
19 shaft will diminish as the far-field pressures approach ambient conditions. The low-permeability 
20 materials sealing the shaft combined with the reduction in lateral hydraulic gradients will likely 
21 result in flow rates into the shaft that are several orders of magnitude less than observed under 
22 open shaft or lined shaft conditions. 

23 2.3.2 Observed Vertical Gradients 

24 

25 
26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

Hydraulic heads within the Rustler and between the Rustler and Salado Formations are not in 
hydrostatic equilibrium. Mercer (1983) recognized that heads at the Rustler Salado transition 
(referred to as the brine aquifer and not present in the vicinity of the WIPP shafts) indicate an 
upward hydraulic gradient from that zone to the Culebra. Later, with the availability of more 
head measurements within the Salado and Rustler members, Beauheim (1987) provided 
additional insight into the potential direction of vertical fluid movement within the Rustler. He 
reported that the hydraulic data indicate an upward gradient from the Salado to the Rustler. 

Formation pressures in the Salado Formation have been decreased in the near vicinity of the 
WIPP underground facility. The highest, and thought to be least disturbed, estimated formation 
fluid pressure from hydraulic testing is 12.55 MPa estimated from interpretation of testing within 
borehole SCP01 in Marker Bed 139 (MB139) just below the underground facility horizon 
(Beauheim et al., 1993). The fresh-water head within MB139, based on the estimated static 
formation pressure of 12.55 MPa, is 1,663.6 m (5,458 ft) above mean sea level (msl). 

Hydraulic heads in the Rustler have also been impacted by the presence of the WIPP shafts. 
Impacts in the Culebra were significant in the 1980s with a large drawdown cone extending 
away from the shafts in the Culebra (Haug et al., 1987). The undisturbed head of the Rustler 
Salado contact in the vicinity of the AIS is estimated to be about 936.0 m (3,071 ft) msl (Brinster, 
1991). The undisturbed head in the Culebra is estimated to be approximately 926.9 m (3,041 ft} 
msl in the vicinity of the AIS (La Venue et al., 1990). The undisturbed head in the Magenta is 
estimated to be approximately 960.1 m (3, 150ft) msl (Brinster, 1991). 
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The disturbed and undisturbed heads in the Rustler are summarized in Table G2-3. Also 
2 included is the freshwater head of MB139 based on hydraulic testing in the WIPP underground. 
3 Consistent with the vertical flow directions proposed by previous investigators, estimated 
4 vertical gradients in the vicinity of the AIS before the shafts were drilled indicate a hydraulic 
5 gradient from the Magenta to the Culebra and from the Rustler/Salado contact to the Culebra. 
6 There is also the potential for flow from the Salado Formation to the Rustler Formation. 

7 ~~GW 

B Freshwater Head Estimates in the Vicinity of the Air Intake Shaft 

Freshwater Head (m asl) 

Hydrologic Unit Undisturbed Disturbed Reference 

Magenta Member 960.1 1 948.82 (H-16) Brinster (1991) 
Beauheim (1987) 

Culebra Member 926.91 915.02 (H-16) LaVenue et al. (1990) 
Beauheim (1987) 

Lower Unnamed Member - 953.42 (H-16) Beauheim ( 1987) 

Rustler/Salado Contact 936.0- 940.01 - Brinster (1991) 

Salado MB 139 1,663 62 - Beauheim et al. (1993) 

1 Estimated from a contoured head surface p!ot based principally on well data collected prior to shaft construction. 
2 Measured through hydraulic testing and/or long-term monitoring. 

9 2.4 Site Geochemical Setting 

10 2.4.1 Regional and Local Geochemistry in Rustler Formation and Shallower Units 

11 The Rustler Formation, overlying the Salado Formation, consists of interbedded 
12 anhydrite/gypsum, mudstone/siltstone, halite east of the WIPP site, and two layers of dolomite. 
13 Principal occurrences of NaCI/MgS04 brackish to briny groundwater in the Rustler at the WIPP 
14 site and to the north, west, and south are found (1) at the lower member near its contact with 
15 the underlying Salado and (2) in the two dolomite members having a variable fracture-induced 
16 secondary porosity. The mineralogy of the Rustler Formation is summarized in Table G2-4. 

11 The five members of the Rustler Formation are described as follows: (1) The Forty-niner 
18 Member is similar in lithology to the other non-dolomitic units but contains halite east of the 
19 W!PP site. (2) The Magenta Member is another variably fractured dolomite/sulfate unit 
20 containing sporadic occurreRces of groundwater near and west of the WIPP site. (3) The 
21 Tamarisk Member is dominantly anhydrite (locally altered to gypsum) with subordinate fine-
22 grained clastics, containing halite to the east of the WIPP site. (4) The Cu!ebra Dolomite 
23 Member is dominantly dolomite with subordinate anhydrite and/or gypsum, having a variable 
24 fracture-induced secondary porosity containing regionally continuous occurrences of 
25 groundwater at the WIPP site and to the north, west, and south. (5) An unnamed lower member 
26 consists of sandstone, siltstone, mudstone, claystone, and anhydrite locally altered to gypsum, 
21 and containing halite under most of the WJPP site and occurrences of brine at its base, mostly 
28 west of the WIPP site: 
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2 Chemical Formulas, Distributions, and Relative Abundance of Minerals in the Rustler and Salado 
3 Formations (after Lambert, 1992) 

Mineral Formula Occurrence/Abundance 

Amesite (Mg~I2)(SbAb)01 o(OH)e S,R 

Anhydrite caso. SSS,RRR 

Calcite caco, S,RR 

Carnallite KMgCb•6HzO SSt 

Chlorite (Mg,AI,Fe)12(Si,AI)s02o (OH)1e S:j:, R:j: 

Corrensite Mixed-layer chlorite/smectite S:j:, R:j: 

Dolomite CaMg(C03)2 RR 

Feldspar (K,Na,Ca)(Si,AI)40e S:j:, R:j: 

Glauberite Na2Ca(S04)2 s 
Gypsum CaS04•2H20 S, RRR 

Halite NaCI SSS, RRR 

Illite K1-1 sAI4(Si7-e.sAh-1 s02o)(OH)4 S:l:, R:j: 

Kainite KMgCIS04•3HzO SSt 

Kieserite MgS04•H20 SSt 

Langbeinite KzMg2(S04)3 s· 
Magnesite MgC03 S,R 

Polyhalite K2Ca2Mg(S04)4•2H20 SS,R 

Pyrite FeS2 S, R 

Quartz Si02 S:l:, R:j: 

Serpentine Mg,SbOs(OH)• S:j:, R:j: 

Smectite ( Ca112, Na)ol(AI,Mg, Fe )4( Si,AI)s02o( OH )4 •nH20 S:l:, R:j: 

I Sylvite KGI SS* 

Key to Occurrence/Abundance notations: 

S =Salado Formation; R =Rustler Formation; 3x =abundant, 2x =common, 1x =rare or accessory;*= potash
ore mineral (never near surface); t = potash-zone non-ore mineral; :1: = in claystone interbeds. 

4 The Dewey Lake Redbeds, overlying the Rustler Formation, are the uppermost Permian unit; 
s they consist of siltstones and claystones locally transected by concordant and discordant 
6 fractures that may contain gypsum. The Dewey Lake Redbeds contain sporadic occurrences of 
7 groundwater that may be locally perched, mostly in the area south of the WIPP site. The 
s Triassic Dockum Group (undivided) rests on the Dewey Lake Redbeds in the eastern half of the 
9 WIPP site and thickens eastward; it is a locally important source of groundwater for agricultural 

10 and domestic use. 

11 The Gatuna Formation, overlying the Dewey Lake Redbeds, occurs locally as channel and 
12 alluvial pond deposits (sands, gravels, and boulder conglomerates). The pedogenic Mescalero 
13 caliche is commonly developed on top of the Gatuna Formation and on many other erosionally 
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truncated rock types. Surficial dune sand, which may be intermittently damp, covers virtually all 
2 outcrops at and near the WIPP site. Siliceous alluvial deposits southwest of the WIPP site also 
3 contain potable water. The geochemistry of groundwater found in the Rustler Formation and 
4 Dewey Lake Redbeds is summarized in Table G2-5. 

5 Table G2-5 
6 Major Solutes in Selected Representative Groundwater from the Rustler Formation and Dewey 
7 Lake Redbeds, in mg/L (after Lambert, 1992} 

Well Date Zone Ca Mg Na K so4 Cl 

WIPP-30 July 1980 R/S 955 2770 121,000 2180 7390 192,000 

WIPP-29 July 1980 RIS 1080 2320 36,100 1480 12,000 58,000 

H-58 June1981 Cui 1710 2140 52,400 1290 7360 89,500 

H-98 November 1985 Cui 590 37 146 7 1900 194 

H-2A April1986 Cui 743 167 3570 94 2980 5310 

P-17 March 1986 Cui 1620 1460 28,300 782 6020 48,200 

WIPP-29 December 1985 Cui 413 6500 94,900 23,300 20,000 179,000 

H-381 July 1985 Mag 1000 292 1520 35 2310 3360 

H-4C November 1986 Mag 651 411 7110 85 7100 8460 

Ranch June 1986 DL 420 202 200 4 1100 418 

Key to Zone: 

R/S = "basal brine aquifer" near the contact between the Rustler and Salado Formations; Cui = Culebra Member, 
Rustler Formation; Mag = Magenta Member, Rustler Formation; DL = Dewey Lake Redbeds. 

8 2.4.2 Regional and Local Geochemistry in the Salado Formation 

9 The Salado Formation consists dominantly of halite, interrupted at intervals of meters to tens of 
10 meters by beds of anhydrite, polyhalite, mudstone, and local potash mineralization (sylvite or 
11 langbeinite, with or without accessory carnallite, kieserite, kainite and glauberite, all in a halite 
12 matrix). Some uniquely identifiable non-halite units, 0.1 to 10m thick, have been numbered from 
B the top down {100 to 144) for convenience as marker beds to facilitate cross-basinal 
"14 stratigraphic correlation. The WIPP facility was excavated just above Marker Bed 139 in the 
15 Salado Formation at a depth of about 655 m. 

16 Although the most common Delaware Basin evaporite mineral is halite, the presence of less 
17 soluble interbeds (dominantly anhydrite, polyhalite, and claystone) and more soluble admixtures 
18 (e.g. sylvite, g!auberite, kainite) has resulted in chemica! and physical properties significantly 
19 different from those of pure NaC!. Under differential stress produced near excavations, brittle 
20 interbeds (anhydrite, polyhalite, magnesite, dolomite) may fracture, whereas under a similar 
21 stress regime pure NaCI would undergo plastic deformation. Fracturing of these interbeds has 
22 locally enhanced the permeability, allowing otherwise nonporous rock to carry groundwater 
23 (e.g., the fractured polyhalitic anhydrite of Marker Bed 139 under the floor of the WIPP 
24 excavations). 

25 Groundwater in evaporites represents the exposure of chemical precipitates to fluids that may 
26 be agents (as in the case of dissolution) or consequences of postdepositional alteration of the 
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evaporites (as in the cases of dehydration of gypsum and diagenetic dewatering of other 
2 minerals). Early in the geological studies of the WIPP site, groundwater occurrences that could 
3 be hydrologically characterized were identified. 

4 Since the beginning of conventional mining in the Delaware Basin, relatively short-lived seeps 
s (pools on the floor, efflorescences on the walls, and stalactitic deposits on the ceiling) have 
a been known to occur in the Salado Formation where excavations have penetrated. These brine 
7 occurrences are commonly associated with the non-halitic interbeds whose porosity is governed 
a either by fracturing (as in brittle beds) or mineralogical discontinuities (as in "clay" seams). 

e The geochemistry of brines encountered in the Salado Formation is summarized in Table G2-6. 
10 The relative abundance of minerals was summarized in Table G2-4. 

11 
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Table G2-S 
Variations in Major Solutes in Brines from the Salado Formation, in mg/L (after 

Lambert, 1992) 

Source of Brine Date 

Room G Seep Sep-87 

Nov-87 

Feb-88 

Mar-88 

Jul-88 

Sep-88 

Apr-91 

Jul-91 

Oct-91 

Marker Bed 139 
(under repository) 

Room J 

RoomQ 

A!S Sump Ju!-88 
(accumulation in 

May-89 bottom of sump) 
May-89 

1 McNutt Potash 
Zone 

Duval mine 

Miss. Chern. 
mine 

ca Mg K 

278 14800 15800 

300 18700 15400 

260 18200 17100 

280 17000 16200 

292 13000 14800 

273 14700 13700 

240 14400 12900 

239 14100 13100 

252 14700 14100 

300 18900 14800 

300 17100 15600 

300 17600 15800 

230 17700 13500 

210 27400 22400 

220 17900 15600 

250 22200 18300 

190 31000 19900 

100 35400 27800 

270 18900 14500 

280 20200 17000 

279 31500 22600 

288 31100 24100 

257 I 34000 26300 

960 1040 1720 

900 500 600 

1000 800 1100 

640 55400 30000 

200 44200 45800 
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99000 188000 

97100 190000 

94100 186000 

92100 187000 

96600 188000 

86500 185000 

95000 189000 

93000 190000 

95000 189000 

67700 155900 

72700 158900 

71600 182200 

63600 167000 

56400 168000 

73400 165000 

63000 165000 

46800 170000 

40200 173000 

59900 166000 

70400 165000 

68000 205000 

68000 203000 

63000 205000 

118000 187000 

83100 122700 

82400 114200 

27500 236500 

43600 226200 

so4 
29500 

32000 

36200 

34800 

29300 

28000 

28000 

27700 

27100 

14700 

13400 

14700 

15100 

19600 

9300 

31100 

24600 

30000 

16200 

10600 

19400 

19200 

23500 

6170 

7700 

8800 

3650 

12050 
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3 The WIPP is subject to regulatory requirements contained in applicable portions of the New 
4 Mexico Hazardous Waste Act, specifically 20.4.1.500 NMAC and .900 (incorporating 40 CFR 
5 §264 and §270), and requirements contained in 40 CFR §191 and 40 CFR §194. The use of 
6 both engineered and natural barriers to isolate wastes from the accessible environment is 
7 required by 20.4.1.500 NMAC (incorporating 40 CFR §§264.111 and 264.601) and 40 CFR 
8 §191.14(d). The use of engineered barriers to prevent or substantially delay the movement of 
9 water, hazardous constituents, or radionuclides toward the accessible environment is required 

10 by 20.4.1.500 NMAC (incorporating 40 CFR §§264.111 and 264.601) and 40 CFR §194.44. 
11 Hazardous constituent release performance standards are specified in Permit Part 5 and 
12 20.4.1.500 NMAC (incorporating 40 CFR §§264.111 (b), 264.601 (a), and 264 Subpart F). 
13 Quantitative requirements for potential releases of radioactive materials from the repository 
14 system are specified in 40 CFR §191. The regulations impose quantitative release requirements 
15 on the total repository system, not on individual subsystems of the repository system, for 
16 example, the shaft sealing subsystem. 

17 3.2 Design Guidance and Design Approach 

18 The guidance described for the design of the shaft sealing system addresses the need for the 
19 WIPP to comply with system requirements and to follow accepted engineering practices using 
20 demonstrated technology. The design guidance addresses the need to limit: 

21 1. radiological or other hazardous constituents reaching the regulatory boundaries, 
22 2. groundwater flow into and through the sealing system, 
23 3. chemical and mechanical incompatibility, 
24 4. structural failure of system components, 
25 5. subsidence and accidental entry, and 
26 6. development of new construction technologies and/or materials. 

27 For each element of design guidance, a design approach has been developed. Table G2-7 
28 contains qualitative design guidance and the design approach used to implement it. 

29 
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1. 

2. 

3. 

4. 

5. 

6. 

Table G2-7 
Shaft Sealing System Design Guidance 

Qualitative Design Guidance Design Approach 

The shaft sealing system shall limit: The shaft sealing system shall be designed to meet the 
qualitative design guidance in the following ways: 

the migration of radiological or other hazardous 1. In the absence of human intrusion, brine migrating from 
constituents from the repository horizon to the the repository horizon to the Rustler Formation must 
regulatory boundary during the 1 0,000-year pass through a low permeability sealing system. 
regulatory period following closure; 

groundwater flowing into and through the shaft 2. In the absence of human intrusion, groundwater 
sealing system; migrating from the Rustler Formation to the repository 

horizon must pass through a low permeability sealing 
system. 

chemical and mechanical incompatibility of seal 3. Brine contact with seal elements is limited and materials 
materials with the seal environment; possess acceptable mechanical properties. 

the possibility for structural failure of individual 4. State of stress from forces expected from rock creep 
components of the sealing system; and other mechanical loads is favorable for seal 

materials. 

subsidence of the ground surface in the vicinity of 5. The shaft is completely filled with low-porosity materials, 
the shafts and the possibility of accidental entry and construction equipment would be needed to gain 
after sealing; entry. 

the need to develop new technologies or materials 6. Construction of the shaft sealing system is feasible 
for construction of the shaft sealing system. using available technologies and materials. 
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3 The design presented in this section was developed based on (1) the design guidance outlined 
4 in Section 3.0, (2) past design experience, and (3) a desire to reduce uncertainties associated 
5 with the performance of the WIPP sealing system. The WIPP shaft sealing system design has 
6 evolved over the past decade from the initial concepts presented by Stormont (1984) to the 
7 design concepts presented in this document. The past designs are: 

8 • the plugging and sealing program for the WIPP (Stormont, 1984), 
9 • the initial reference seal system design. (Nowak et al., 1990), 

10 • the seal design alternative study (Van Sambeek et al., 1993), 
11 • the WIPP sealing system design (DOE, 1995). 

12 The present design changes were implemented to take advantage of knowledge gained from 
13 small-scale seals tests conducted at the WIPP (Knowles and Howard, 1996), advances in the 
14 ability to predict the time-dependent mechanical behavior of compacted salt rock (Callahan et 
15 al., 1996), large-scale dynamic salt compaction tests and associated laboratory determination of 
16 the permeability of compacted salt samples (Hansen and Ahrens, 1996; Brodsky et al., 1996), 
17 field tests to measure the permeability of the DRZ surrounding the WIPP AIS (Dale and 
18 Hurtado, 1996), and around seals (Knowles et al., 1996). A summary paper (Hansen et al., 
19 1996) describing the design has been prepared. 

20 The shaft sealing system is composed of seals within the Salado Formation, the Rustler 
21 Formation, and the Dewey Lake Redbeds and overlying units. All components of the sealing 
22 system are designed to meet Items 3, 4, and 6 of the Design Guidance (Table G2-7.); that is, all 
23 sealing system components are designed to be chemically and mechanically compatible with 
24 the seal environment, structurally adequate, and constructable using currently available 
25 technology and materials. The seals in the Salado Formation are also designed to meet Items 1 
26 and 2 of the Design Guidance. These seals will limit fluid migration upward from the repository 
27 to the Rustler Formation and downward from the Rustler Formation to the repository. Migration 
28 of brine upward and downward is discussed in Sections 8.5 and 8.4 respectively. The seals in 
2s the Rustler Formation are designed to meet Item 2 in addition to Items 3, 4, and 6 of the Design 
30 Guidance. The seals in the Rustler Formation limit migration of Rustler brines into the shaft 
31 cross-section and also limit cross-flow between the Culebra and Magenta members. The 
32 principal function of the seals in the Dewey Lake Redbeds and overlying units is to meet Item 5 
33 of the Design Guidance, that is. to limit subsidence of the ground surface in the vicinity of the 
34 shafts and to prevent accidental entry after repository closure. Entry of water (surface water and 
35 any groundwater that might be present in the Dewey Lake Redbeds and overlying units) into the 
36 sealing system is limited.by restraining subsidence and by placing high density fill in the shafts. 

37 4.2 Existing Shafts 

38 The WIPP underground facilities are accessed by four shafts commonly referred to as the 
39 Waste, Air Intake, Exhaust, and Salt Handling Shafts. These shafts were constructed between 
40 1981 and 1988. All four shafts are lined from the surface to just below the contact of the Rustler 
41 and Salado Formations. The lined portion of the shafts terminates in a substantial concrete 
42 structure called the "key," which is located in the uppermost portion of the Salado Formation. 
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Drawings showing the configuration of the existing shafts are included in Appendix G2-E and 
2 listed below in Table G2-8. Table G2-9 contains a summary of information describing the 
3 existing shafts. 

4 The upper portions of the WIPP shafts are lined. The Waste, Air Intake, and Exhaust shafts 
5 have concrete linings; the Salt Handling Shaft has a steel lining with grout backing. In addition, 
6 during shaft construction, steel liner plates, wire mesh, and pressure grouting were used to 
7 stabilize portions of the shaft walls in the Rustler Formation and overlying units. Seepage of 
8 groundwater into the lined portions of the shafts has been observed. This seepage was 
9 expected; in fact, the shaft keys (massive concrete structures located at the base of each shaft 

10 liner) were designed to collect the seepage and transport it through a piping system to collection 
11 points at the repository horizon. In general, the seepage originates. in the Magenta and Culebra 
12 members of the Rustler Formation and in the interface zone between the Rustler and Salado 
13 formations. It flows along the interface between the shaft liner and the shaft wall and through the 
14 DRZ immediately adjacent to the shaft wall. In those cases where seepage through the liner 
15 occurred, it happened where the liner offered lower resistance to flow than the interface and 
16 DRZ, for example, at construction joints. Maintenance grouting, in selected areas of the WIPP 
17 shafts, has been utilized to reduce seepage. 

18 Table G2-8 
19 Drawings Showing Configuration of Existing WIPP Shafts {Drawings are in Appendix G2-c) 

Shaft 

Waste 

Waste 

AIS 

AIS 

Exhaust 

Exhaust 

Salt Handling 

Salt Handling 

Drawing Title 

Near-Surface/Rustler Formation Waste Shaft Stratigraphy & As-Built 
Elements 

Salado Formation Waste Shaft Stratigraphy & As-Built Elements 

Near-Surface/Rustler Formation Air Intake Shaft Stratigraphy & As-
Built Elements 

Salado Formation Air Intake Shaft Stratigraphy & As-Built Elements 

Near-Surface/Rustler Formation Exhaust Shaft Stratigraphy & As-Built 
Elements 

Salado Formation Exhaust Shaft Stratigraphy & As-Built Elements 

Near-Surface/Rustler Formation Salt Handling Shaft Stratigraphy & 
As-Built Elements 

Salado Formation Salt Handling Shaft Stratigraphy & As-Built 
Elements 
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A. Construction Method 

i. Sinking method 

ii. Dates of shaft sinking 

iii. Ground treatment in water-bearing 
zone 

iv. Sump construction 

B. U !212er Portion of Shaft * 

i. Type of liner 

ii. Lining diameter (I D) 

iii. Excavated diameter 

iv. Installed depth of liner 

C. Key Portion of Shaft* 

i. Construction material 

ii. Liner diameter (I D) 

iii. Excavated diameter 

iv. Depth-top of Key 

V. Depth-bottom of Key 

vi. Dow Seal #1 depth 

vii. Dow Seal #2 depth 

viii. Dow Seal #3 depth 

ix. Top of salt (Rustler/Salado contact) 
·-----------

) 

Table G2-9 
Summary of Information Describing Existing WIPP Shafts 

Salt Handling 

Blind bored 

7/81-10/81 

Grout behind steel liner during 
construction 

Drill & blast 

Steel 

10'-0" 

11'-1 0" 

838.5' 

Reinf. cone. w/chem. seals 

10'-0" 

15'-0" to 18'-0" 

844' 

883' 

846'to 848' 

853'to 856' 

868 to 891' 

851' 
---·····~· - ----

Shafts 

Waste 

Initial 6' pilot hole slashed by drill & 
blast (smooth wall blasting) 

Drilled 12/81-2/82 
Slashed 10/83-6/84 

Grouted 1984 & 1988 

Drill & blast 

Concrete 

19'-0" 

20'-8" to 22'-4" 

812' 

Reinf. concrete w/chem. seals 

19'-0" 

27'-6" to 31 '-0" 

836' 

900' 

846' to 849' 

856'to 859' 

NA 

843' 
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Air Intake 

Raise bored 

12/87-8/88 

Grouted 1993 

No sump 

Concrete 

18'-0"/16'-7" 

20'-3" 

816' 

Reinf. concrete w/chem. seals 

16'-7" 

29'-3" to 35'-3" 

834' 

897' 

839' to 842' 

854' to 857' 

NA 

841' 

t 
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Hazardous Waste Permit 

April 15, 2011 

Exhaust 

Initial 6' pilot hole slashed by drill 
& blast (smooth wall blasting) 

9/83-11/84 

Grouted 1985, 1986, & 1987 

No sump 

Concrete 

14'-0" 

15'-8" to 16'-8" 

846' 

Reinf. concrete w/chem. seals 

14'-0" 

21 '-0" to 26'-0" 

846' 

910' 

853'to 856' 

867' to 870' 

NA 

853' 

! 
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D. Lower Shaft (Unlined) • 

i. Type of support 

ii. Excavated diameter 

iii. Depth-top of "unlined" 

iv. Depth-bottom of "unlined" 

E. Station • 

i. Type of support 

ii. Principal dimensions 

iii. Depth-top of station 

iv. Depth-floor of station 

F. Sump • 

Depth-top of sump 

Depth~bottom of sump 

G. Shaft Duty 

Salt Handling 

Unlined 

11 '~10" 

882' 

2144' 

Wire mesh 

21H x 31W 

2144' 

2162' 

2162' 

2272' 

Construction hoisting of 
excavated salt: personnel hoisting 

. 

Shafts 

Waste Air Intake 

Chain link mesh Unlined 

20'~0" 20'-3" 

900' 904' 

2142' 2128' 

Wire mesh 

12H X 30W 25H X 36W 

2142' 2128' 

2160' 2150' 

2160' No sump 

2286' 

Hoisting shaft for lowering waste Ventilation shaft for intake 
containers: personnel hoisting until (fresh) air; personnel hoisting 

,waste receipt 
----- --- ---~ L_----------------~-----

*This information is from the MOC drawings identified on Sheets 2, 3, 7, 8, 12, 13, 17, and 18 of Drawing SNL-007 (see Appendix G2-E). 
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Exhaust 

Chain link mesh 

15'-0" 

913' 

2148' 

Wire mesh 

12H X 23W 

2148' 

2160' 

No sump 

Exhaust air ventilation shaft 

------ ---------- ~----------
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This section describes the shaft sealing system design, components, and functions. The shaft 
sealing system consists of three essentially independent parts: 

1. The seals in the Salado Formation provide the primary regulatory barrier. They will 
limit fluid flow into and out of the repository throughout the 10, 000-year regulatory 
period, 

2, The seals in the Rustler Formation will limit flow from the water-bearing members of 
the Rustler Formation and limit commingling of Magenta and Culebra groundwaters. 

3, The seals in the Dewey Lake Redbeds and the near-surface units will limit infiltration of 
surface water and preclude accidental entry through the shaft openings, 

The same sealing system is used in all four shafts, Therefore an understanding of the sealing 
system for one shaft is sufficient to understand the sealing system in all shafts. Only minor 
differences exist in the lengths of the components, and the component diameters differ to 
accommodate the existing shaft diameters. 

The shaft liner will be removed in four locations in each shaft, All of these locations are within 
the Rustler Formation. Additionally, the upper portion of each shaft key will be eliminated. The 
portion of the shaft key that will be eliminated spans the Rustler/Salado interface and extends 
into the Salado Formation. The shaft liner removal locations are 

1. from 10 ft above the Magenta Member to the base of the Magenta (removal distances 
vary from 34-39 ft because of different member thickness at shaft locations), 

2. for a distance of 10ft in the anhydrite of the Tamarisk Member, 

3. through the full height of the Culebra (17-24 ft), and 

4. from the top anhydrite unit in the unnamed lower member to the top of the key (67-
85ft). 

Additionally, the concrete will be removed from the top of the key to the bottom of the key's 
lower chemical seal ring (23 to 29ft). Drawing SNL-007, Sheets 4, 9, 14, and 19 in Appendix 
G2-E show shaft liner removal plans, and Sheet 23 shows key removal plans. 

The decision to abandon portions of the shaft lining and key in place is based on two factors. 
First, no improvements in the performance of the seating system associated with removal of 
these isolated sections of concrete have been identified. Second, because the keys are thick 
and heavily reinforced, their removal would be costly and time consuming. No technical 
problems are associated with the removal of this concrete; thus, if necessary, its removal can be 
incorporated in any future design. 

The DRZ will be pressure grouted throughouUhe liner and key removal areas and for a distance 
of 10 ft above and below all liner removal areas. The pressure grouting will stabilize the DRZ 
during liner removal and shaft sealing operations. The grouting will also control groundwater 
seepage during and after liner removal. The pressure grouting of the DRZ has not been 
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assigned a sealing function beyond the construction period. It is likely that this grout will seal the 
2 DRZ for an extended period of time. However, past experience with grout in the mining and 
3 tunneling industries demonstrates that groundwater eventually opens alternative pathways 
4 through the media and reestablishes seepage patterns (maintenance grouting is common in 
5 both mines and tunnels). Therefore, post-closure sealing of the DRZ in the Rustler Formation 
6 has not been assumed in the design. 

7 The compacted clay sealing material (bentonite) will seal the shaft cross-section in the Rustler 
8 Formation. In those areas where the shaft liner has been removed, the compacted clay will 
9 confine the vertical movement of groundwater in the Rustler to the DRZ. Sealing the shaft DRZ 

10 is accomplished in the Salado Formation. It is achieved initially through the interruption of the 
11 halite DRZ by concrete-asphalt waterstops and on a long-term basis through the natural 
12 process of healing the halite DRZ. The properties of the compacted clay are discussed in 
13 Section 5.3.2. The concrete-asphalt waterstops and DRZ healing in the Salado are discussed in 
14 Sections 7.6.1 and 7.5.2 respectively. 

15 Reduction of the uncertainty associated with long-term performance is addressed by replacing 
16 the upper and lower Salado Formation salt columns used in some of the earlier designs with 
17 compacted clay columns and by adding asphalt sealing components in the Salado Formation. 
18 Use of disparate materials for sealing components reduces the uncertainty associated with a 
19 common-mode failure. 

20 The compacted salt column provides a seal with an initial permeability several orders of 
21 magnitude higher than the clay or asphalt columns; however, its long-term properties will 
22 approach those of the host rock. The permeability of the compacted salt, after consolidation, will 
23 be several orders of magnitude lower than that of the clay and comparable to that of the asphalt. 
24 The clay provides seals of known low permeability at emplacement, and asphalt provides an 
25 independent low permeability seal of the shaft cross-section and the shaft wall interface at the 
26 time of installation. Sealing of the DRZ in the Rustler Formation during the construction period is 
27 accomplished by grouting, and initial sealing of the DRZ in the Salado Formation is 
2a accomplished by three concrete-asphalt waterstops. 

29 In the following sections, each component of each of the three shaft segments is identified by 
30 name and component number (see Figure G2-5 for nomenclature). Associated drawings in 
31 Appendix G2-E are also identified. Drawings showing the overall system configurations for each 
32 shaft are listed in Table G2-1 0. 

33 4.3.1 Salado Seals 

34 The seals placed in the Salado Formation are composed of (1) consolidated salt, day, and 
35 asphalt components that will function for very long periods, exceeding the 10,000-year 
36 regulatory period; and (2) salt saturated concrete components that will function for extended 
37 periods. The specific components that comprise the Salado seals are described below. 

38 4.3.1.1 Compacted Salt Column 

39 The compacted salt column (Component 10 in Figure G2-5, and shown in Drawing SNL-007, 
40 Sheet 25) will be constructed of crushed salt taken from the Salado Formation. The length of the 
41 salt column varies from 170 to 172m (556 to 564ft) in the four shafts. The compacted salt 
42 column is sized to allow the column and concrete-asphalt waterstops at either end to be placed 
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3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

I 

between the Vaca Triste Unit and Marker Bed 136. The salt will be placed and compacted to a 
density approaching 90% of the average density of intact Salado salt. The effects of creep 
closure will cause this density to increase with time, further reducing permeability, 

The salt column will offer limited resistance to fluid migration immediately after emplacement, 
but it will become less permeable as creep closure further compacts the salt. Salt creep 
increases rapidly with depth; therefore, at any time, creep closure of the shaft will be greater at 
greater depth. The location and initial compaction density of the compacted salt column were 
chosen to assure consolidation of the compacted salt column in the 100 years following 
repository closure. The state of salt consolidation, results of analyses predicting the creep 
closure of the shaft, consolidation and healing of the compacted salt, and healing of the DRZ 
surrounding the compacted salt column are presented in Sections 7_5 and 8.4 of this document. 
These results indicate that the salt column will become an effective long-term barrier within 100 
years. 

Table G2·10 
Drawings Showing the Sealing System for Each Shaft (Drawings are in Appendix G2·E) 

Shaft Drawing Title Sheet Number of 
Drawing SNL 007 

Waste Near-Surface/Rustler Formation Waste Shaft Stratigraphy & Sealing 4 of28 
Subsystem Profile 

Waste Salado Formation Waste Shaft Stratigraphy & Sealing Subsystem 5 of 28 
Profile 

AIS Near-Surface/Rustler Formation Air Intake Shaft Stratigraphy & 9 of28 
Sealing Subsystem Profile 

AIS Salado Formation Air Intake Shaft Stratigraphy & Sealing Subsystem 10 of 28 
Profile 

Exhaust Near-Surface/Rustler Formation Exhaust Shaft Stratigraphy & 14 of 28 
Sealing Subsystem Profile 

Exhaust Salado Fot·mation Exhaust Shaft Stratigraphy & Sealing Subsystem 15 of 28 
Profile 

Salt Handling Near-Surface/Rustler Formation Salt Handling Shaft Stratigraphy & 19 of 28 
Sealing Subsystem Profile 

Salt Handling Salado Formation Salt Handling Shaft Stratigraphy & Sealing 20 of28 
Subsystem Profile 

16 4.3".1.2 Upper and Lower Salado Compacted Clay Columns 

17 The upper and lower Salado compacted clay columns (Components 8 and 12 respectively in 
18 Figure G2-5) are shown in detail on Drawing SNL-007, Sheet 24. A commercial well-sealing 
19 grade sodium bentonite will be used to construct the upper and lower Salado clay columns. 
20 These clay columns will effectively ltmit fluid movement from the time they are placed and will 
21 provide an effective barrier to fluid migration throughout the 10,000-year regulatory period and 
22 thereafter. The upper clay column ranges in length from 102 to 107m (335 to 351 ft), and the 
23 lower clay column ranges in length from 29 to 33 m (94 to 107 ft) in the four shafts. The 
24 locations for the upper and lower clay columns were selected based on the need to limit fluid 
25 migration into the compacting salt column. The lower clay column stiffness is sufficient to 
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promote early healing of the DRZ, thus removing the DRZ as a potential pathway for fluids 
2 (Appendix Din the Compliance Submittal Design Report (Sandia, 1996), Section 5.2.1). 

3 4.3.1.3 Upper, Middle, and Lower Concrete-Asphalt Waterstops 

4 The upper, middle, and lower concrete-asphalt waterstops (Components 7, 9, and 11 
5 respectively in Figure G2-5) are identical and are composed of three elements: an upper 
6 concrete plug, a central asphalt waterstop, and a lower concrete plug. These components are 
7 also shown on Drawing SNL-007, Sheet 22. The concrete specified is a specially developed 
8 salt-saturated concrete called Salado Mass Concrete (SMC). In all cases the component's 
9 overall design length is 15 m (50ft). 

10 The upper and lower concrete plugs of the concrete-asphalt waterstop are identical. They fill the 
11 shaft cross-section and have a design length of 7 m (23ft). The plugs are keyed into the shaft 
12 wall to provide positive support for the plug and overlying sealing materials. The interface 
13 between the concrete plugs and the surrounding formation will be pressure grouted. The upper 
14 plug in each component will support dynamic compaction of the overlying sealing material if 
15 compaction is specified. Dynamic compaction of the salt column is discussed in Section 6. 

16 The asphalt waterstop is located between the upper and lower concrete plugs. In all cases a 
17 kerf extending one shaft radius beyond the shaft wall is cut in the surrounding salt to contain the 
18 waterstop. The kerf is 0.3 m (1 ft) high at its edge and 0.6 m (2ft) high at the shaft wall. The 
19 kerf, which cuts through the existing shaft DRZ, will result in the formation of a new DRZ along 
20 its perimeter. This new DRZ will heal shortly after construction of the waterstop, and thereafter 
21 the waterstop will provide a very low permeability barrier to fluid migration through the DRZ. The 
22 formation and healing of the DRZ around the waterstop are addressed in Section 7.6.1. The 
23 asphalt fill for the waterstop extends two feet above the top of the kerf to assure complete filling 
24 of the kerf. The construction procedure used assures that shrinkage of the asphalt from cooling 
25 will not result in the creation of voids within the kerf and will minimize the size of any void below 
26 the upper plug. 

27 Concrete-asphalt waterstops are placed at the top of the upper clay column, the top of the 
28 compacted salt column, and the top of the lower clay column. The concrete-asphalt waterstops 
29 provide independent seals of the shaft cross-section and the DRZ. The SMC plugs (and grout) 
30 will fill irregularities in the shaft wall, bond to the shaft wall, and seal the interface. Salt creep 
31 against the rigid concrete components wiH place a compressive load on the salt and promote 
32 early healing of the salt DRZ surrounding the SMC plugs. The asphalt waterstop will seal the 
33 shaft cross-section and the DRZ. 

34 The position of the concrete components was first determined by the location of the salt and 
35 clay columns. The components were then moved upward or downward from their initial design 
36 location to assure the components were located in regions where halite was predominant. This 
37 positioning, coupled with variations in stratigraphy, is responsible for the variations in the 
38 lengths of the salt and clay columns. 

39 4.3.1.4 Asphalt Column 

40 An asphalt-aggregate mixture is specified for the asphalt column (Component 6 in Figure G2-5). 
41 This column is 42 to 44 m (138 to 143ft) in length in the four shafts, as shown in Drawing SNL-
42 007, Sheet 23. The asphalt column is located above the upper concrete-asphalt waterstop; it 
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extends approximately 5 m (16ft) above the Rustler/Salado interface. A 6-m (20-ft) long 
2 concrete plug (part of the Rustler seals) is located just above the asphalt column. 

3 The existing shaft linings will be removed from a point well above the top of the asphalt column 
4 to the top of the shaft keys. The concrete shaft keys will be removed to a point just below the 
5 lowest chemical seal ring in each key. The asphalt column is located at the top of the Salado 
6 Formation and provides an essentially impermeable seal for the shaft cross section and along 
7 the shaft wall interface. The length of the asphalt column will decrease slightly as the column 
8 cools. The procedure for placing the flowable asphalt-aggregate mixture is described in 
e Section 6. 

10 4.3.1.5 Shaft Station Monolith 

11 A shaft station monolith (Component 13) is located at the base of the each shaft. Because the 
12 configurations of each shaft differ, drawings of the shaft station monoliths for each shaft were 
13 prepared. These drawings are identified in Table G2-11. The shaft station monoliths will be 
14 constructed with SMC. The monoliths function to support the shaft wall and adjacent drift roof, 
15 thus preventing damage to the seal system as the access drift closes from natural processes. 

16 Table G2-11 
17 Drawings Showing the Shaft Station Monoliths (Drawings are in Appendix G2-E) 

Shaft Drawing Title Sheet Number of 
Drawing SNL-007 

Waste Waste Shaft Shaft Station Monolith 6 of28 

AIS Air Intake Shaft Shaft Station Monolith 11 of 28 

Exhaust Exhaust Shaft Shaft Station Monolith 16 of 28 

Salt Handling Salt Handling Shaft Shaft Station Monolith 21 of 28 

18 4.3.2 Rustler Seals 

19 The seals in the Rustler Formation are composed of the Rustler compacted clay column and a 
20 concrete plug. The concrete plug rests on top of the asphalt column of the Salado seals. The 
21 clay column extends from the concrete plug through most of the Rustler Formation and 
22 terminates above the Rustler's highest water-bearing zone in the Forty-niner Member. 

23 4.3.2.1 Rustler Compacted Clay Column 

24 The Rustler compacted clay column (Component 4 in Figure G2-5) is shown on Drawing SNL-
25 007, Sheet 27 for each of the four shafts. A commercial well-sealing-grade sodium bentonite will 
26 be used to construct the Rustler clay column, which will effectively limit fluid movement from the 
27 time of placement and provide an effective barrier to fluid migration throughout the 10,000-year 
2s regulatory period and thereafter. Design length of the Rustler clay column is about 71 m (234 to 
29 235 ft) in the four shafts. 

30 The location for the Rustler clay columns was selected to limit fluid migration into the shaft 
31 cross-section and along the shaft wall interface and to limit mixing of Culebra and Magenta 
32 waters. The clay column extends from above the Magenta Member to below the Culebra 
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1 Member of the Rustler Formation. The Magenta and Culebra are the water-bearing units of the 
2 Rustler. The members above the Magenta (the Forty-niner), between the Magenta and Culebra 
3 {the Tamarisk), and below the Culebra (the unnamed lower member) are aquitards in the vicinity 
4 of the WIPP shafts. 

5 4.3.2.2 Rustler Concrete Plug 

6 The Rustler concrete plug (Component 5 in Figure G2-5) is constructed of SMC. The plugs for 
7 the four shafts are shown on Drawing SNL-007, Sheet 26. The plug is 6 m (20ft) long and will 
s fill the shaft cross-section. The plug is placed directly on top of the asphalt column of the Salado 
9 seals. The plug will be keyed into the surrounding rock and grouted. The plug permits work to 

10 begin on the overlying clay column before the asphalt has completely cooled. The option of 
11 constructing the overlying clay columns using dynamic compaction (present planning calls for 
12 construction using compressed clay blocks) is also maintained by keying the plug into the 
13 surrounding rock. 

14 4.3.3 Near-Surface Seals 

15 The near-surface region is composed of dune sand, the Mescalero caliche, the Gatuna 
16 Formation, the Santa Rosa Formation, and the Dewey Lake Redbeds. This region extends from 
17 the ground surface to the top of the Rustler Formation-a distance of about 160 m (525 ft). All 
18 but about 15 m (50ft) of this distance is composed of the Dewey Lake Redbeds Formation. The 
19 near-surface seals are composed of two earthen fill columns and a concrete plug. The upper 
20 earthen fill column (Component 1) extends from the shaft collar through the surficial deposits 
21 downward to the top of the Dewey Lake Redbeds. The concrete plug (Component 2) is placed 
22 in the top portion of the Dewey Lake Redbeds, and the lower earthen fill column (Component 3) 
23 extends from the concrete plug into the Rustler Formation. These components are shown on 
24 Drawing SNL-007, Sheet 28. 

25 This seal will limit the amount of surface water entering the shafts and will limit the potential for 
26 any future groundwater migration into the shafts. The near surface seals will also completely 
27 close the shafts and prevent accidental entry and excessive subsidence in the vicinity of the 
28 shafts. As discussed in Section 4.3.2, the existing shaft linings will be abandoned in place 
29 throughout the near-surface region. 

30 4.3.3.1 Near-Surface Upper Compacted Earthen FBI 

31 This component (Component 1 in Figure G2-5) will be constructed using locally available fill. 
32 The fill will be compacted to a density near that of the surrounding material to inhibit the 
33 migration of surface waters into the shaft cross-section. The length of this column varies from 17 
34 to 28 m (56 to 92 ft) in the four shafts. ln all cases, this portion of the WIPP sealing system may 
35 be modified as required to facilitate decommissioning of the WIPP surface facilities. 

36 4.3.3.2 Near-Surface Concrete Plug 

37 Current plans call for an SMC plug (Component 2 in Figure G2-5). However, freshwater 
38 concrete may be used if found to be desirable at a future time, and if approved by NMED 
39 through the Permit modification process specified in 20.4.1.900 NMAC (incorporating 40 CFR 
40 §270.42). The plug extends 12 m (40ft) downward from the top of the Dewey Lake Redbeds. It 
41 is placed inside the existing shaft lining, and the interface is grouted. 
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2 This component (Component 3 in Figure G2-5) will be constructed using locally available fill, 
3 which will be placed using dynamic compaction (the same method used to construct the salt 
4 column). The fill will be compacted to a density equal to or greater than the surrounding 
s materials to inhibit the migration of surface waters into the shaft cross-section. The length of this 
6 column varies from 136 to 148m (447 to 486ft) in the four shafts. 

7 
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5. Material Specification 

2 Appendix G2-A provides a body of technical information for each of the WIPP shaft seal 
3 materials. The materials specification characterizes each seal material, establishes the 
4 adequacy of its function, states briefly the method of component placement, and quantifies 
5 expected characteristics (particularly permeability) pertinent to a WIPP-specific shaft seal 
6 design. The goal of the materials specifications is to substantiate why materials used in this seal 
7 system design will limit fluid flow within the shafts and thereby limit releases of hazardous 
8 constituents from the WIPP site at the regulatory boundary. 

9 This section summarizes materials characteristics for shaft seal system components designed 
10 for the WIPP. The shaft seal system will not be constructed for decades; however, if it were to 
11 be constructed in the near term, materials specified could be placed in the shaft and meet 
12 performance specifications using current materials and construction techniques. Construction 
13 methods are described in Appendix G2-B. Materials specifications and construction 
14 specifications are not to be construed as the only materials or methods that would suffice to seal 
15 the shafts effectively. Undoubtedly, the design will be modified, perhaps simplified, and 
16 construction alternatives may prove to be advantageous during the years before seal 
17 construction proceeds. Nonetheless, a materials specification is necessary to establish a frame 
18 of reference for shaft seal design and analysis, to guide construction specifications, and to 
19 provide a basis for seal material parameters. 

20 Design detail and other characteristics of the geologic, hydrologic, and chemical setting are 
21 provided in the text, appendices, and references. The four shafts will be entirely filled with dense 
22 materials possessing low permeability and other desirable engineering and economic attributes. 
23 Seal materials include concrete, clay, asphalt, and compacted salt. Other construction and fill 
24 materials include cementitious grout and earthen fill. Concrete, clay, and asphalt are common 
25 construction materials used extensively in sealing applications. Their descriptions, drawn from 
26 literature and site-specific references, are given in Appendix G2-A. Compaction and natural 
27 reconsolidation of crushed salt are uniquely applied here. Therefore, crushed salt specification 
zs includes discussion of constitutive behavior and sealing performance, specific to WIPP 
29 applications. Cementitious grout is also specified in some detail. Only rudimentary discussion of 
30 earthen fill is given here and in Appendices A and B. Specifications for each material are 
31 discussed in the following order: 

32 • functions, 
33 • material characteristics, 
34 • construction, 
35 • performance requirements, 
36 • verification methods. 

37 Seal system components are materials possessing high durability and compatibility with the 
38 host rock. The system contains functional redundancy and uses differing materials to reduce 
39 uncertainty in performance. All materials used in the shaft seal system are expected to maintain 
40 their integrity for very long periods. Some sealing components reduce fluid flow soon after 
41 placement while other components are designed to function well beyond the regulatory period. 
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A major environmental advantage of the WIPP locale is an overall lack of groundwater to seal 
against. Even though very little regional water is present in the geologic setting, the seal system 
reflects great concern for groundwater's potential influence on the shaft seal system. If the 
hydrologic system sustained considerable fluid flow, brine geochemistry could impact 
engineered materials. Brine would not chemically change the compacted salt column, but 
mechanical effects of pore pressure are of concern to reconsolidation. The geochemical setting, 
as further discussed in Section 2.4, will have little influence on concrete, asphalt, and clay shaft 
seal materials. Each material is durable because the potential for degradation or alteration is 
very low. 

Materials used to form the shaft seals are the same as those identified in the scientific and 
engineering literature as appropriate for sealing deep geologic repositories for radioactive 
wastes. Durability or longevity of seal components is a primary concern for any long-term 
isolation system. Issues of possible degradation have been studied throughout the international 
community and within waste isolation programs in the USA. Specific degradation studies are not 
detailed in this document because longevity is one of the over-riding attributes of the materials 
selected and degradation is not perceived to be likely. However, it is acknowledged here that 
microbial degradation, seal material interaction, mineral transformation, such as silicification of 
bentonite, and effects of a thermal pulse from asphalt or hydrating concrete are areas of 
continuing investigations. 

Among longevity concerns, degradation of concrete is the most recognized. At this stage of the 
design, it is established that only small volumes of brine ever reach the concrete elements (see 
Section C4 of the Compliance Submittal Design Report (Sandia, 1996)). Further analysis 
concerned with borehole plugging using cementitious materials shows that at least 100 pore 
volumes of brine in an open system would be needed to begin degradation processes. In a 
closed system, such as the hydrologic setting in the WIPP shafts, phase transformations create 
a degradation product of increased volume. Net volume increase owing to phase transformation 
in the absence of mass transport would decrease rather than increase permeability of concrete 
seal elements. 

Asphalt has existed for thousands of years as natural seeps. Longevity studies specific to 
DOE's Hanford site have utilized asphalt artifacts buried in ancient ceremonies to assess long
term stability (Wing and Gee, 1994). Asphalt used as a seal component deep in the shaft will 
inhabit a benign environment, devoid of ultraviolet light or an oxidizing atmosphere. Additional 
assurance against possible microbial degradation in asphalt elements is provided with addition 
of lime. For these reasons, it is believed that asphalt components will possess their design 
characteristics we!! beyond the regulatory period. 

Natural benton_ite is a stable material that generally will not change significantly over a period of 
ten thousand years. Bentonitic clays have been widely used in field and laboratory experiments 
concerned with radioactive waste disposal. As noted by Gray (1993), three internal 
mechanisms, illitization, silicification and charge change, could affect sealing properties of 
bentonite. Illitization and silicification are thermally driven processes and, following discussion 
by Gray (1993), are not possible in the environment or time-frame of concern at the WIPP. The 
naturally occurring Wyoming bentonite which is the specified material for the WIPP shaft seal is 
well over a million years old. It is, therefore, highly unlikely that the metamorphism of bentonite 
enters as a design concern. 
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5.2 Materials 

2 5.2.1 Mass Concrete 

3 Concrete has low permeability and is widely used for hydraulic applications. The specification 
4 for mass concrete presents a special design mixture of a salt-saturated concrete called Salado 
5 Mass Concrete (SMC). Performance of SMC and similar salt-saturated mixtures has been 
6 established through analogous industrial applications and in laboratory and field testing. The 
7 documentation substantiates adequacy of SMC for concrete applications within the WIPP 
8 shafts. 

9 The function of the concrete is to provide durable components with small void volume, adequate 
10 structural compressive strength, and low permeability. SMC is used as massive plugs, a 
11 monolith at the base of each shaft, and in tandem with asphalt waterstops. Concrete is a rigid 
12 material that will support overlying seal components while promoting natural healing processes 
13 within the salt DRZ. Concrete is one of the redundant components that protects the 
14 reconsolidating salt column. The salt column will achieve low permeabilities in fewer than 100 
15 years, and concrete will no longer be needed at that time. However, concrete will continue to 
16 provide good sealing characteristics for a very long time. 

17 Salt-saturated concrete contains sufficient salt as an aggregate to saturate hydration water with 
18 respect to NaCI. Salt-saturated concrete is required for all uses within the Salado Formation 
19 because fresh water concrete would dissolve part of the host rock. The concrete specified for 
20 the shaft seal system has been tailored for the service environment and includes all the 
21 engineering properties of high quality concrete, as described in Appendix G2-A Among these 
22 are low heat of hydration, high compressive strength, and low permeability. Because SMC 
23 provides material characteristics of high-performance concrete, it will likely be the concrete of 
24 choice for all seal applications at the WIPP. 

25 Construction involves surface preparation and slickline placement. A batching and mixing 
26 operation on the surface will produce a wet mixture having low initial temperatures. Placement 
27 uses a tremie line, where the fresh concrete exits the slickline below the surface level of the 
28 concrete being placed. Placed in this manner, the SMC will have low porosity (about 5%) with or 
29 without vibration. Tremie line placement is a standard construction method in mining operations. 

30 Specifications of concrete properties include mixture proportions and characteristics before and 
31 after hydration. SMC strength is much greater than required for shaft seal elements, and the 
32 state of stress within the shafts is compressional with little shear stress developing. Volume 
33 stability of the SMC is also excellent; this, combined with salt-saturation, assures a good bond 
34 with the salt. Permeability of SMC is very low, consistent with most concrete (Pfeifle et al., 
35 1996). Because of a favorable state of stress and isothermal conditions, the SMC will remain 
36 intact. Because little brine is available to alter concrete elements, minimal degradation is 
37 possible. These favorable attributes combine to assure concrete elements within the Salado will 
38 remain structurally sound and possess very low permeability (between 2 x 10-21 and 1 x 10-17 

39 m2
) for exceedingly long periods. A permeability distribution function and associated discussion 

40 are given in Appendix G2-A. 

41 Standard ASTM specifications are made for the green and hydrated concrete properties. Quality 
42 control and a history of successful use in both civil construction and mining applications assure 
43 proper placement and performance. 
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2 Compacted clays are commonly proposed as primary sealing materials for nuclear waste 
3 repositories and have been extensively investigated against rigorous performance 
4 requirements. Advantages of clays for sealing purposes include low permeability, demonstrated 
5 longevity in many types of natural environments, deformability, sorptive capacity, and 
6 demonstrated successful utilization in practice for a variety of sealing purposes. 

7 Compacted clay as a shaft sealing component functions as a barrier to brine flow and possibly 
8 to gas flow (see alternative construction methods in Appendix G2-B). Compacted bentonitic clay 
9 can generate swelling pressure and clays have sufficient rigidity to promote healing of any DRZ 

10 in the salt. Wetted swelling clay will seal fractures as it expands into available space and will 
11 ensure tightness between the clay seal component and the shaft walls. 

12 The Rustler and Salado compacted clay columns are specified to be constructed of dense 
13 sodium bentonite blocks. An extensive experimental data base exists for the permeability of 
14 sodium bentonites under a variety of conditions. Many other properties of sodium bentonite, 
15 such as strength, stiffness, and chemical stability, are established. Bentonitic clays heal when 
16 fractured and can penetrate small fractures or irregularities in the host rock. Further, bentonite is 
17 stable in the seal environment. These properties, noted by international waste isolation 
18 programs, make bentonite a widely accepted seal material. 

19 From the bottom clay component to the top earthen fill, different methods will be used to place 
20 clay materials in the shaft. Seal performance within the Salado Formation is far more important 
21 to regulatory compliance of the seal system than is performance of clay and earthen fill in the 
22 overlying formations. Therefore, more time and effort will be expended on placement of Salado 
23 clay components. Three potential construction methods could be used to place clay in the shaft, 
24 as discussed in Appendix G2-B: compacted blocks, vibratory roller, and dynamic compaction. 
25 Construction of Salado clay components specifies block assembly. 

26 Required sealing performance of compacted clay elements varies with location. For example, 
27 Component 4 provides separation of water-bearing zones, while the lowest clay column 
28 (Component 12) limits fluid flow to the reconsolidating salt column. If liquid saturation in the clay 
29 column of 85% can be achieved, it would serve as a gas barrier. In addition, compacted clay 
30 seal components promote healing of the salt DRZ. To achieve low permeabilities, the dry 
31 density of the emplaced bentonite should be about 1.8 g/cm3

. A permeability distribution 
32 function for performance assessment and the logic for its selection are given in Appendix G2-A 

33 Verification of specified properties such as density, moisture content, permeability, or strength of 
34 compacted clay seals can be determined by direct measurement during construction. However, 
35 indirect methods are preferred because certain measurements, such as permeability, are likely 
36 to be time consuming and invasive. Methods used to verify the quality of emplaced seals will 
37 include quality of block production and field measurements of density. 

38 5.2.3 Asphalt 

39 Asphalt is used to prevent water migration down the shaft in two ways: as an asphalt column 
40 near the Rustler/Salado contact and as a "waterstop" sandwiched between concrete plugs at 
41 three locations within the Salado Formation. Asphalt components of the WIPP seal design add 
42 assurance that minimal transport of brine down the sealed shaft will occur. 
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Asphalt is a widely used construction material because of its many desirable engineering 
2 properties. Asphalt is a strong cement, readily adhesive, highly waterproof, and durable. 
3 Furthermore, it is a plastic substance that is readily mixed with mineral aggregates. A range of 
4 viscosity is achievable for asphalt mixtures. It is highly resistant to most acids, salts, and alkalis. 
5 These properties are well suited to the requirements of the WIPP shaft seal system. 

6 Construction of the seal components containing asphalt can be accomplished using a slickline 
7 process where low-viscosity heated material is effectively pumped into the shaft. The 
8 technology to apply the asphalt in this manner is available as described in the construction 
9 procedures in Appendix G2-B. 

10 The asphalt components are required to endure for about 100 years and limit brine flow down 
11 the shaft to the compacted salt component. Since asphalt will not be subjected to ultraviolet light 
12 or an oxidizing environment, it is expected to provide an effective seal for centuries. Air voids 
13 less than 2% ensure low permeability. The permeability of the massive asphalt column is 
14 expected to have an upper limit 1 x 1 o-18 m2

. 

15 Sufficient construction practice and laboratory testing information is available to assure 
16 performance of the asphalt component. Laboratory validation tests to optimize viscosity may be 
17 desirable before final installation specifications are prepared. In general, verification tests would 
18 add quantitative documentation to expected performance values and have direct application to 
19 WIPP. 

20 5.2.4 Compacted Salt Column 

21 A reconsolidated column of natural WIPP salt will seal the shafts permanently. If salt 
22 reconsolidation is unimpeded by fluid pore pressures, the material will eventually achieve 
23 extremely low permeabilities approaching those of the native Salado Formation. Recent 
24 developments in support of the WIPP shaft seal system have produced confirming experimental 
25 results, constitutive material models, and construction methods that substantiate use of a salt 
26 column to create a low permeability seal component. Reuse of salt excavated in the process of 
27 creating the underground openings has been advocated since its initial proposal in the 1950s. 
28 Replacing the natural material in its original setting ensures physical, chemical, and mechanical 
29 compatibility with the host formation. 

30 The function of the compacted and reconsolidated salt column is to limit transmission of fluids 
31 into or out of the repository for the statutory period of 10,000 years. The functional period starts 
32 within a hundred years and lasts essentially forever. After a period of consolidation, the salt 
33 column will almost completely retard gas or brine migration within the former shaft opening. A 
34 completely consolidated salt column wit! achieve flow properties indistinguishable from natural 
35 Salado salt. 

36 The salt component is composed of crushed Salado salt with additional small amounts of water. 
37 The total water content of the crushed salt will be adjusted to 1.5 wt% before it is tamped into 
38 place. Field and laboratory tests have verified that natural salt can be compacted to significant 
39 fractional density (p;::: 0.9) with addition of these moderate amounts of water. 

40 Dynamic compaction is the specified construction procedure to tamp crushed salt in the shaft. 
41 Deep dynamic compaction provides great energy to the crushed salt, is easy to apply, and has 
42 an effective depth of compactive influence greater than lift thickness. Dynamic compaction is 
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relatively straightforward and requires a minimal work force in the shaft. Compaction itself will 
follow procedures developed in a large-scale compaction demonstration, as outlined in 
Appendix G2-B. 

Numerical models of the shaft provide density of the compacted salt column as a function of 
depth and time. Many calculations comparing models for consolidation of crushed salt were 
performed to quantify performance of the salt column, as discussed in Appendix D of the 
Compliance Submittal Design Report (Sandia, 1996) and the references (Callahan et al., 1996; 
Brodsky et al., 1996). From the density-permeability relationship of reconsolidating crushed salt, 
permeability of the compacted salt seal component is calculated. In general, results show that 
the bottom of the salt column consolidates rapidly, achieving permeability of 1 x 10-19 m2 in 
about 50 years. By 100 years, the middle of the salt column reaches similar permeability. 

Results of the large-scale dynamic compaction demonstration suggest that deep dynamic 
compaction will produce a sufficiently dense starting material. As with other seal components, 
testing of the material in situ will be difficult and probably not optimal to ensure quality of the 
seal element. This is particularly apparent for the compacted salt component because the 
compactive effort produces a finely powdered layer on the top of each lift. It was demonstrated 
(Hansen and Ahrens, 1996) that the fine powder is very densely compacted upon tamping the 
superincumbent lifts. The best means to ensure that the crushed salt element is placed properly 
is to establish performance through verification of quality assurance/quality control procedures. 
If crushed salt is placed with a reasonable uniformity of water and compacted with sufficient 
energy, long-term performance can be assured. -

5.2.5 Cementitious Grout 

Cementitious grouting is specified for all concrete members. Grouting is also used in advance of 
liner removal to stabilize the ground and to limit water inflow during shaft seal construction. 
Cementitious grout is specified because of its proven performance, nontoxicity, and previous 
use at the WIPP. 

The function of grout is to stabilize the surrounding rock before existing concrete liners are 
removed. Grout will fill fractures within adjacent lithologies, thereby adding strength and 
reducing permeability and, hence, water inflow during shaft seal construction. Grout around 
concrete members of the concrete asphalt waterstop will be employed in an attempt to tighten 
the interface and fill microcracks in the DRZ. Efficacy of grouting will be determined during 
construction. 

An u!trafine cementitious grout has been specifically developed for use at the WIPP (Ahrens 
and Onofrei, 1996). This grout consists of Type 5 portland cement, pumice as a pozzo!anic 
material, and superplasticizer. The average particle size is approximately 2 microns. The 
ultrafine grout is mixed in a colloidai grout mixer, with a water to components ratio (W:C) of 
0.6:1. 

Drilling and grouting sequences provided in Appendix G2-B follow standard procedures. Grout 
will be mixed on the surface and transported by slickline to the middle deck on the multi-deck 
stage (galloway). Grout pressures are specified below lithostatic to prevent hydrofracturing. 
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Performance of grout is not a consideration for compliance issues. Grouting of concrete 
2 elements is an added assurance to tighten interfaces. Grouting is used to facilitate construction 
3 by stabilizing any loose rock behind the concrete liner. 

4 No verification of the effectiveness of grouting is currently specified. If injection around concrete 
5 plugs is possible, an evaluation of quantities and significance of grouting will be made during 
6 construction. Procedural specifications will include measurements of fineness and determination 
7 of rheology in keeping with processes established during the WIPP demonstration grouting 
8 (Ahrens et al., 1996). 

9 5.2.6 Earthen Fill 

10 A brief description of the earthen fill is provided in Appendix G2-A, and construction is 
11 summarized in Appendix G2-B. Compacted fill can be obtained from local borrow pits, or 
12 material excavated during shaft construction can be returned to the shaft. There are minimal 
13 design requirements for earthen fill and none that are related to WIPP regulatory performance. 

14 5.3 Concluding Remarks 

15 Materials specifications in Appendix G2-A provide descriptions of seal materials along with 
16 reasoning on their expected reliability in the WIPP setting. The specification follows a framework 
17 that states the function of the seal component, a description of the material, and a summary of 
18 construction techniques. The performance requirements for each material are detailed. 
19 Materials chosen for use in the shaft seal system have several common desirable attributes: low 
20 permeability, high density, compatibility, longevity, low cost, constructability, availability, and 
21 supporting documentation. 

22 
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2 Construction of the shaft sealing system is feasible. The described procedures utilize currently 
3 available technology, equipment, and materials to satisfy shaft sealing system design guidance. 
4 Although alternative methods are possible, those described satisfy the design guidance 
s requirements listed in Table G2-7 and detailed in the appendices. Construction feasibility is 
6 established by reference to comparable equipment and activities in the mining, petroleum, and 
7 food industries and test results obtained at the WIPP. Equipment and procedures for 
8 emplacement of sealing materials are described below. 

9 6.1 Multi-Deck Stage 

10 A multi-deck stage (Figures G2-6 and G2-7) consisting of three vertically connected decks will 
11 be the conveyance utilized during the shaft sealing operation. Detailed sketches of the multi-
12 deck stage appear in Appendix G2-E. The stage facilitates installation and removal of utilities 
13 and provides a working platform for the various sealing operations. A polar crane attached to 
14 the lower deck provides the mechanism required for dynamic compaction and excavation of the 
15 shaft walls. Additionally, the header at the bottom of the slickline is supported by a reinforced 
16 steel shelf, which is securely bolted to the shaft wall during emplacement of sealing materials. 
17 The multi-deck stage can be securely locked in place in the shaft whenever desired (e.g., during 
18 dynamic compaction, excavation of the salt walls of the shaft, grouting, liner removal, etc.). The 
19 multi-deck stage is equipped with floodlights, remotely aimed closed-circuit television, fold-out 
20 floor extensions, a jib crane, and range-finding devices. Similar stages are commonly employed 
21 in shaft sinking operations. 

22 The polar crane can be configured for dynamic compaction (Figure G2-6) or for excavation of 
23 salt (Figure G2-7); a man cage or bucket can be lowered through the stage to the working 
24 surface below. Controlled manually or by computer, the crane and its trolley utilize a geared 
25 track drive. The crane can swiftly position the tamper (required for dynamic compaction) in the 
26 drop positions required (Figure G2-8) or accommodate the undercutter required for excavation 
27 of the shaft walls. The crane incorporates a hoist on the trolley and an electromagnet, enabling 
28 it to position, hoist, and drop the tamper. A production rate of one drop every two minutes during 
29 dynamic compaction is possible. 

30 6.2 Salado Mass Concrete (Shaft Station Monolith and Shaft Plugs) 

31 Salado Mass Concrete, described in Appendix G2-A, will be mixed on surface at 20°C and 
32 transferred to emplacement depth through a s!ickline (i.e., a steel pipe fastened to the shaft wall 
33 and used for the transfer of sealing materials from surface to the fill horizon) minimizing air 
34 entrainment and ensuring negligible segregation. Existing sumps will be filled to the elevation of 
35 the floor of the repository horizon, and e!l)placement of the shaft station monolith is designed to 
36 eliminate voids at the top (back) of the workings. 

37 When excavating salt for waterstops or plugs in the Salado Formation, an undercutter attached 
38 to the trolley of the polar crane will be forced into the shaft wall by a combination of geared 
39 trolley and undercutter drives. Full circumferential cuts will be accomplished utilizing the torque 
40 developed by the geared polar crane drive. 
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1 The undercutter proposed is a modified version of those currently in use in salt and coal mines, 
2 where their performance is proven. Such modifications and applications have been judged 
3 feasible by the manufacturer. 

4 The concrete-salt interface and DRZ around concrete plugs in the Salado Formation (and the 
s one at the base of the Rustler Formation) will be grouted with ultrafine grout. Injection holes will 
6 be collared in the top of the plug and drilled downward at 45° below horizontal. The holes will be 
7 drilled in a "spin" pattern describing a downward opening cone designed to intercept both 
8 vertical and horizontal fractures (Figure G2-9). The holes will be stage grouted (i.e., primary 
9 holes will be drilled and grouted, one at a time). Secondary holes will then be drilled and 

10 grouted, one at a time, on either side of primaries that accepted grout. 

11 6.3 Compacted Clay Columns (Salado and Rustler Formations) 

12 Cubic blocks of sodium bentonite, 20.8 em on the edge and weighing approximately 18 kg, will 
13 be precompacted on surface to a density between 1.8 and 2.0 gm/cm3 and emplaced manually. 
14 The blocks will be transferred from surface on the man cage. Block surfaces will be moistened 
15 with a fine spray of potable water, and the blocks will be manually placed so that all surfaces are 
16 in contact. Peripheral blocks will be trimmed to fit irregularities in the shaft wall, and remaining 
17 voids will be filled with a thick mortar of sodium bentonite and potable water. Such blocks have 
18 been produced at the WIPP and used in the construction of 0.9-m-diameter seals, where they 
19 performed effectively (Knowles and Howard, 1996). Alternatives, which may be considered in 
20 future design evaluations, are discussed in Appendix G2-B. 

21 6.4 Asphalt Waterstops and Asphaltic Mix Columns 

22 Neat asphalt is selected for the asphalt waterstops, and an asphaltic mastic mix (AMM) 
23 consisting of neat asphalt, fine silica sand, and hydrated lime will be the sealing material for the 
24 columns. Both will be fluid at emplacement temperature and remotely emplaced. Neat asphalt 
25 (or AMM, prepared in a pug mill near the shaft collar) will be heated to 180°C and transferred to 
26 emplacement depth via an impedance-heated, insulated tremie line (steel pipe) suspended from 
27 slips (pipe holding device) at the collar of the shaft. 

2s This method of line heating is common practice in the mining and petroleum industries. This 
29 method lowers the viscosity of the asphalt so that it can be pumped easily. Remote 
30 emplacement by tremie line eliminates safety hazards associated with the high temperature and 
31 gas produced by the hot asphalt. Fluidity ensures that the material will flow readily and 
32 completely fill the excavations and shaft. Slight vertical shrinkage will result from cooling 
33 (calculations in Appendix D of the Compliance Submittal Design Report (Sandia, 1996)), but the 
34 materia! will maintain contact with the shaft walls and the excavation for the waterstop. Vertical 
35 shrinkage will be counteracted by the emplacement of additional material. 

36 6.5 Compacted WIPP Salt 

37 Dynamic compaction of mine-run WIPP salt has been demonstrated (Ahrens and Hansen, 
38 1995). The surface demonstration produced salt compacted to 90% of in-place rock salt density, 
39 with a statistically averaged permeability of 1.65x10-15 m2

. Additional laboratory consolidation of 
40 this material at 5 MPa confining pressure (simulating creep closure of the salt) resulted in 
41 increased compaction and lower permeability (Brodsky, 1994). Dynamic compaction was 
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selected because it is simple, robust, proven, has excellent depth of compaction, and is 
2 applicable to the vertical WIPP shafts. 

3 The compactive effect expanded laterally and downward in the demonstration, and observation 
4 during excavation of the compacted salt revealed that the lateral compactive effect will fill 
5 irregularities in the shaft walls. Additionally, the depth of compaction, which was greater than 
6 that of the three lifts of salt compacted, resulted in the bottom lift being additionally compacted 
7 during compaction of the two overlying lifts. This cumulative effect will occur in the shafts. 

8 Construction of the salt column will proceed in the following manner: 

9 • Crushed and screened salt will be transferred to the fill elevation via slickline. Use of 
10 slicklines is common in the mining industry, where they are used to transfer backfill 
11 materials or concrete to depths far greater than those required at the WIPP. Potable 
12 water will be added via a fine spray during emplacement at the fill surface to adjust the 
13 moisture content to 1.5 ±0.3 wt%, accomplished by electronically coordinating the 
14 weight of the water with that of the salt exiting the hose. 

15 • Dynamic compaction will then be used to compact the salt by dropping the tamper in 
16 specific, pre-selected positions such as those shown in Figure G2-8. 

17 6.6 Grouting of Shaft Walls and Removal of Liners 

18 

19 

20 

21 

22 

23 
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25 

26 
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28 
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31 

32 

33 

34 
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40 

The procedure listed below is a common mining practice which will be followed at each 
elevation where liner removal is specified. If a steel liner is present, it will be cut into 
manageable pieces and hoisted to the surface for disposal, prior to initiation of grouting. 

Upward opening cones of diamond drill holes will be drilled into the shaft walls in a spin pattern 
(Figure G2-10) to a depth ensuring complete penetration of the Disturbed Rock Zone (DRZ) 
surrounding the shaft. For safety reasons, no major work will be done from the top deck; all 
sealing activities will be conducted from the bottom deck. The ends of the holes will be 3 m 
apart, and the fans will be 3m apart vertically, covering the interval from 3m below to 3m 
above the interval of liner removal. Tests at the WIPP demonstrated that the ultrafine 
cementitious grout penetrated more than 2m from the injection holes(Ahrens et al., 1996). 

Injection holes win be drilled and grouted one at a time, as is the practice in stage grouting. 
Primary holes are grouted first, followed by the grouting of secondary holes on either side of 
primaries that accepted grout. Ultrafine grout will be injected below lithostatic pressure to avoid 
hydrofracturing the rock, proceeding from the bottom fan upward. Grout will be mixed on surface 
and transferred to depth via the s!ickline. 

Radial, horizontal holes will then be drilled on a 0.3-m grid, covering the interval to be removed. 
These will be drilled to a depth sufficient to just penetrate the concrete liner. A chipping hammer 
will be used to break a hole through the liner at the bottom of the interval. This hole, 
approximately 0.3 m in diameter, will serve as "free face," to which the liner can be broken. 
Hydraulically-actuated steel wedges will then be used in the pre-drilled holes to break out the 
liner in manageable pieces, beginning adjacent to the hole and proceeding upward. Broken 
concrete will be allowed to fall to the fill surface, where it will be gathered and hoisted to the 
surface for disposal. Chemical seal rings will be removed as encountered. 
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6.7 Earthen Fill 

2 Local soil, screened to produce a maximum particle dimension of approximately 15 mm, will be 
3 the seal material. This material will be transferred to the fill surface via the slickline and 
4 emplaced in the same manner as the salt. After adjusting the moisture content of the earthen fill 
5 below the concrete plug in the Dewey Lake Redbeds to achieve maximum compaction, the fill 
6 will be dynamically compacted, achieving a permeability as low as that of the enclosing 
7 formation. 

a The portion of the earthen fill above the plug will be compacted with a vibratory-impact 
g sheepsfoot roller, a vibratory sheepsfoot roller, or a walk-behind vibratory plate compactor, 

10 because of insufficient height for dynamic compaction. 

11 6.8 Schedule 

12 For discussion purposes, it has been assumed that the shafts will be sealed two at a time. This 
13 results in the four shafts being sealed in approximately six and a half years. The schedules 
14 presented in Appendix G2-B are based on this logic. Sealing the shafts sequentially would 
15 require approximately eleven and a half years. 

16 
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2 7.1 Introduction 

3 
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The shaft seal system was designed in accordance with design guidance described in Section 
3.2. To be successful, seal system components must exhibit desired structural behavior. The 
desired structural behavior can be as simple as providing sufficient strength to resist imposed 
loads. In other cases, structural behavior is critical to achieving desired hydrological properties. 
For example, permeability of compacted salt depends on the consolidation induced by shaft 
closure resulting from salt creep. In this example, results from structural analyses feed directly 
into fluid-flow calculations, which are described in Section 8, because structural behavior affects 
both time-dependent permeabilities of the compacted salt and pore pressures within the 
compacted salt. In other structural considerations, thermal effects are analyzed as they affect 
the constructability and schedule for the seal system. Thus a series of analyses, loosely termed 
structural analyses, were performed to accomplish three purposes: 

1. to determine loads imposed on components and to assess both structural stability 
based on the strength of the component and mechanical interaction between 
components; 

2. to estimate the influence of structural behavior of seal materials and surrounding rock 
on hydrological properties; and 

3. to provide structural and thermal related information on construction issues. 

For the most part, structural analyses rely on information and design details presented in the 
Design Description (Section 4), the Design Drawings (Appendix G2-E), and Material 
Specification (Section 5 and Appendix G2-A). Some analyses are generic, and calculation input 
and subsequent results are general in nature. 

7.2 Analysis Methods 

Finite-element modeling was the primary numerical modeling technique used to evaluate 
structural performance of the shaft seals and surrounding rock mass. Well documented finite
element computer programs, SPECTROM-32 and SPECTROM-41, were used in structural and 
thermal modeling, respectively. The computer program SALT _SUBSID was used in the 
subsidence modeling over the backfilled shaft-pillar area. Specific details of these computer 
programs as they relate to structural calculations are listed in Appendix 0 of the Compliance 
Submittal Design Report (Sandia, 1996), Section D2. 

32 7.3 Models of Shaft Seals Features 

33 Structural calculations require material models to characterize the behavior of (1) each seal 
34 material (concrete, crushed salt, compacted clay, and asphalt); (2) the intact rock lithologies in 
35 the near-surface, Rustler, and Salado formations; and (3) any DRZ within the surround~ng rock. 
36 A general description of the material models used in characterizing each of these materials and 
37 features is given below. Details of the models and specific values of model parameters are 
38 given in Appendix D in the Compliance Submittal Design Report (Sandia, 1996), Section D3. 
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7 .3.1 Seal Material Models 

2 The SMC thermal properties required for the structural analyses (thermal conductivity, density, 
3 specific heat, and volumetric heat generation rate) were obtained from SMC test data. Concrete 
4 was assumed to behave as a viscoelastic material, based on experimental data, and the elastic 
5 modulus of SMC was modeled as age-dependent. Strength properties of SMC were specified in 
6 the design (see Appendix G2-A). 

7 For crushed salt, the deformational model included a nonlinear elastic component and a creep 
8 consolidation component. The nonlinear elastic modulus was assumed to be density-
9 dependent, based on laboratory test data performed on WIPP crushed salt. Creep consolidation 

10 behavior of crushed salt was based on three candidate models whose parameters were 
11 obtained from model fitting to hydrostatic and shear consolidation test data performed on WIPP 
12 crushed salt. Creep consolidation models include functional dependencies on density, mean 
13 stress, stress difference, temperature, grain size, and moisture content. 

14 Compacted clay was assumed to behave according to a nonlinear elastic model in which shear 
15 stiffness is negligible, and asphalt was assumed to behave as a weak elastic material. Thermal 
16 properties of asphalt were taken from literature. 

17 7.3.2 Intact Rock Lithologies 

18 Salado salt was assumed to be argillaceous salt that is governed by the Multimechanism 
19 Deformation Coupled Fracture (MDCF) model, which is an extension of the Munson-Dawson 
20 (M-D) creep model. A temperature-dependent thermal conductivity was necessary. 

21 Salado interbeds were assumed to behave elastically. Their material strength was assumed to 
22 be described by a Drucker-Prager yield function, consistent with values used in previous WIPP 
23 analyses. 

24 Deformational behavior of the near-surface and Rustler Formation rock types was assumed to 
25 be time-invariant, and their strength was assumed to be described by a Coulomb criterion, 
26 consistent with literature values. 

27 7.3.3 Disturbed Rock Zone Models 

2s Two different models were used to evaluate the development and extent of the DRZ within 
zg intact salt. The first approach used ratios of time-dependent stress invariants to quantify the 
30 potential for damage or healing to occur. The second approach used the damage stress 
31 criterion according to the MDCF model for WIPP salt. 

32 7.4 Structural Analyses of Shaft Seal Components 

33 7 .4.1 Salado Mass Concrete Seals 

34 Five analyses related to structural performance of SMC seals were performed, including (1) a 
35 thermal analysis, (2) a structural analysis, (3) a thermal stress analysis, (4) a dynamic 
36 compaction analysis, and (5) an analysis of the effects of clay swelling pressure. This section 
37 presents these analyses and evaluates the results in terms of the performance of the SMC seal. 
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Details of these calculations are given in Appendix D in the Compliance Submittal Design 
2 Report (Sandia, 1996), Section D4. 

3 7.4.1.1 Thermal Analysis of Concrete Seals 

4 The objective of this calculation was to determine expected temperatures within (and 
5 surrounding) an SMC emplacement resulting from its heat of hydration. Results indicate that the 
6 concrete component temperature increases from ambient (2rC) to a maximum of 53°C at 0.02 
7 year after emplacement. The maximum temperature in the surrounding salt is 38°C at 
8 approximately the same time. The thermal gradient within the concrete is approximately 
9 1.5°C/m. Most of the higher temperatures are contained within the concrete. At a radial distance 

10 of 2 m into the surrounding salt, the temperature rise is less than 1 °C. These conditions are 
11 favorable for proper performance of the SMC components. A 26°C temperature rise and a 
12 1.5°C/m temperature gradient are not large enough to cause thermal cracking as the concrete 
13 cools (Andersen et al., 1992). 

14 7.4.1.2 Structural Analysis of Concrete Seals 
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The objectives of this calculation were to determine (1) expected stresses within the concrete 
components caused by restrained creep of the surrounding salt and (2) expected stresses in the 
concrete component from weight of overlying seal material. 

In the upper concrete-asphalt waterstop, radial stresses increase (compression is positive) from 
zero at time of emplacement (t = 0) to 2.5 MPa at t =50 years. Similarly, radial stresses in the 
middle concrete component range from 3.5 to 4.5 MPa at 50 years after emplacement. In the 
lower concrete-asphalt waterstop, radial stresses range from 4.5 to 5.5 MPa at t =50 years. All 
the calculated stresses are well below the unconfined compressive strength of the concrete 
(30 MPa). 

The upper, middle, and lower concrete-asphalt waterstops are located at depths of 300, 420, 
and 610 m, respectively. When performing these calculations, it was assumed that each 
concrete component must support the weight of the overlying materials between it and the next 
concrete component above it. Using an average overburden density of 0.02 MPa/m, stresses 
induced by the overlying material are significantly less than the strength of the concrete. The 
structural integrity of concrete components will not be compromised by either induced radial 
stress or imposed vertical stress. 

7.4.1.3 Thermal Stress Analysis of Concrete Seals 

The objectives of this calculation were (1) to determine thermal stresses in concrete 
components from the heat of hydration and {2) to determine thermal impact on the creep of the 
surrounding salt. 

Thermoelastic stresses in the concrete were calculated based on a maximum temperature 
increase of 26°C and assuming a fully confined condition. Results of this calculation indicate 
that short-term compressive thermal stresses in the concrete will be less than 9.2 MPa. The 
temperature rise in the surrounding salt is insignificant in terms of producing either detrimental 
or beneficial effects. Based on these results, the structural integrity of concrete components will 
not be compromised by thermoelastic stresses caused by heat of hydration. 
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7.4.1.4 Effect of Dynamic Compaction on Concrete Seals 

2 The objective of this calculation was to determine a required thickness of seal layers above 
3 concrete components to reduce the impact of dynamic compaction. Compaction depths for 
4 crushed salt and clay layers are 2.8 m and 2.2 m, respectively. Layers 3.7-m thick for crushed 
5 salt and 3-m thick for clay are to be emplaced before compaction begins, thus providing a layer 
6 about 30% thicker than the calculated compaction depths. 

7 7.4.1.5 Effect of Clay Swelling Pressures on Concrete Seals 

8 The objective of this calculation was to determine the increased stresses within concrete 
9 components as a result of clay swelling pressures. Test measurements on confined bentonite at 

10 an emplaced density of 1.8 g/cm3 indicate that anticipated swelling pressures are on the order of 
11 3.5 MPa. In order to fracture the salt surrounding the clay, the swelling pressures must exceed 
12 the lithostatic rock stress in the salt, which ranges from nominally 8.3 MPa at the upper clay seal 
13 to 14.4 MPa at the lower clay seal. The design strength of the concrete (31.0 MPa) is 
14 significantly greater than the swelling pressure of 3.5 MPa. Even in the unlikely event that the 
15 clay swelled to lithostatic pressures, the resulting state of stress in the concrete seal would lie 
16 well below any failure surface. Furthermore, the compressive tangential stress in the salt along 
17 the shaft wall, even after stress relaxation from creep, is always larger than lithostatic. Hence, 
18 radial fracturing from clay swelling pressure is not expected. 

19 7.4.2 Crushed Salt Seals 

20 Two analyses related to structural performance of crushed salt seals were performed, including 
21 (1) a structural analysis and (2) an analysis to determine effects of pore pressure on 
22 consolidation of crushed salt seals. This section presents the results of these analyses and 
23 evaluates the results in terms of performance of crushed salt seals. Details of these analyses 
24 are given in Appendix D in the Compliance Submittal Design Report (Sandia, 1996), Section 
25 D4. 

26 7.4.2.1 Structural Analysis of Compacted Salt Seal 

27 The objectives of this calculation were ( 1) to determine the fractional density of the crushed salt 
28 seal as a function of time and depth and, using these results, (2) to determine permeability of 
29 the crushed salt as a function of time and depth. 

30 Results indicate that compacted salt will increase from its emplaced fractional density of 90% to 
31 a density of 95% approximately 40, 80, and 120 years after emplacement at the bottom, middle, 
32 and top of the shaft seal, respectively. Using the modified Sjaardema-Krieg creep consolidation 
33 mode!, the times required to fully reconsolidate the crushed salt to 1 00% fractional density are 
34 70 years, 140 years, and 325 years at the bottom, middle, and top of the salt column, 
35 respectively. Based on these results, the desired fractional densities (hence, permeability) can 
36 be achieved over a substantial length of the compacted salt seal in the range of 50 to 100 years. 

37 7.4.2.2 Pore Pressure Effects on Reconsolidation of Crushed Salt Seals 

38 The objective of this calculation was to determine the effect of pore pressure on the 
39 reconso!idation of the crushed salt seal. Fractional densities of the crushed salt sea! were 
40 calculated using the modified Sjaardema-Krieg consolidation model for a range of pore 
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pressures (0, 2, and 4 MPa). Results indicate that times required to consolidate the crushed salt 
increase as the pore pressure increases, as expected. For example, for a pore pressure of 2 
MPa, the times required to achieve a fractional density of 96% are about 90 years, 205 years, 
and 560 years at the bottom, middle, and top of the crushed salt column, respectively. A pore 
pressure of 4 MPa would effectively prevent reconsolidation of the crushed salt within a 
reasonable period (<1 ,000 years). The results of this calculation were used in the fluid flow 
calculations, and the impact of these pore pressures on the permeability of the crushed salt seal 
is described in Section 8 and Appendix C of the Compliance Submittal Design Report (Sandia, 
1996). 

7.4.3 Compacted Clay Seals 

One analysis was performed to determine the structural response of compacted clay seals. The 
objective of this calculation was to determine stresses in the upper Salado compacted clay 
component and the lower Salado compacted clay component as a result of creep of the 
surrounding salt. Details of this calculation are given in Appendix Din the Compliance Submittal 
Design Report (Sandia, 1996), Section D4. Results of this calculation indicate that after 50 
years the compressive stresses in the upper Salado compacted clay component are about 0. 7 
MPa, not including the effects of swelling pressures. Similarly, after 50 years the stresses in the 
lower Salado compacted clay component are approximately 2.6 MPa. Based on these results, 
the compacted clay component will provide some restraint to the creep of salt and induce a 
back (radial) stress in the clay seal, which will promote healing of the DRZ in the surrounding 
intact salt (see discussion about DRZ in Section 7.5.1). 

7.4.4 Asphalt Seals 

Three analyses were performed related to structural performance of the asphalt seals, including 
(1) a thermal analysis, (2) a structural analysis, and (3) a shrinkage analysis. This section 
presents the results of these analyses and evaluates the results in terms of the performance of 
the asphalt seal. Details of these analyses are given in Appendix D of the Compliance Submittal 
Design Report (Sandia, 1996), Section D4. 

7.4.4.1 Thermal Analysis 

The objectives of this calculation were (1) to determine temperature histories within the asphalt 
seal and the surrounding salt and (2) to determine effects of the length of the waterstop. 

Results indicate that the center of the asphalt column will cool from its emplaced temperature of 
180oc to 83°C, 49°C, 31 °C, and 26°C at times 0.1 year, 0.2 year, 0.5 year, and 1.0 year, 
respectively. Similarly, the asphalt/salt interface temperatures at corresponding times are 4rc, 
38°C, 29°C, and 26°C. The time required for a waterstop to cool is significantly less than that 
required to cool the asphalt column. Based on these results, about 40 days are required for 
asphalt to cool to an acceptable working environment temperature. The thermal impact on 
enhanced creep rate of the surrounding salt is considered to be negligible. 

7.4.4.2 Structural Analysis 

The objective of this analysis was to calculate pressures in asphalt that result from restrained 
creep of the surrounding salt and to evaluate stresses induced on the concrete seal component 
by such pressurization. 
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1 Results indicate that pressures in the waterstops after 100 years are 1.8 MPa, 2.5 MPa, and 3.2 
2 MPa for the upper, middle, and lower waterstops, respectively. Based on these results, the 
3 structural integrity of concrete components will not be compromised by imposed pressures, and 
4 the rock surrounding the asphalt will not be fractured by the pressure. The pressure from 
s asphalt is enough to initiate healing of the DRZ surrounding the waterstop. 

6 7.4.4.3 Shrinkage Analysis 

7 The objective of this analysis was to calculate shrinkage of the asphalt column as it cools from 
8 its emplaced temperature to an acceptable working environment temperature. Results of this 
9 analysis indicate that the 42-m asphalt column will shrink 0.9 m in height as the asphalt cools 

10 from its emplaced temperature of 180°C to 38°C. 

11 7.5 Disturbed Rock Zone Considerations 

12 7.5.1 General Discussion of DRZ 

13 Microfracturing leading to a DRZ occurs within salt whenever excavations are made. Laboratory 
14 and field measurements show that a DRZ has enhanced permeability. The body of evidence 
15 strongly suggests that induced fracturing is reversible and healed when deviatoric stress states 
16 created by the opening are reduced. Rigid seal components in the shaft provide a restraint to 
17 salt creep closure, thereby inducing healing stress states in the salt. A more detailed discussion 
18 of the DRZ is included in Appendix D in the Compliance Submittal Design Report (Sandia, 
19 1996). 

20 7.5.2 Structural Analyses 

21 Three analyses were performed to determine the behavior of the DRZ in the rock mass 
22 surrounding the shaft. The first analysis considered time-dependent DRZ development and 
23 subsequent healing of intact Salado salt surrounding each of the four seal materials. The 
24 second analysis considered time-dependent development of the DRZ within anhydrite and 
25 polyhalite interbeds within the Salado Formation. The last analysis considered time-independent 
26 DRZ development within the near-surface and Rustler formations. These analyses are 
27 discussed below and given in more detail in Appendix 0 of the Compliance Submittal Design 
zs Report (Sandia, 1996), Section D5. Results from these analyses were used as input conditions 
29 for the fluid flow analysis presented in Section 8 and Appendix C of the Compliance Submittal 
30 Design Report (Sandia, 1996). 

31 7.5.2.1 Salado Salt 

32 The objective of this calculation was to determine time-dependent extent of the DRZ in salt, 
33 assuming no pore pressure effects, for each of the four shaft seal materials (i.e., concrete, 
34 crushed salt, compacted clay, and asphalt. The seal materials below a depth of about 300 m 
35 provide sufficient rigidity to heal the DRZ within 100 years. Asphalt, modeled as a weak elastic 
36 material, will not create a stress state capable of healing the DRZ because it is located high in 
37 the Salado. 
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2 The objective of this calculation was to determine the extent of the DRZ within the Salado 
3 anhydrite and polyhalite interbeds as a result of creep of surrounding salt. 

4 For all interbeds, the factor of safety against failure (shear or tensile fracturing) increases with 
5 depth into the rock surrounding the shaft wall. These results indicate that, with the exception of 
6 Marker Bed 117 (MB117), the factor ofsafety is greater than 1 (no DRZ will develop) for all 
7 interbeds. For MB117, the potential for fracturing is localized to within 1 m of the shaft wall. 

8 7.5.2.3 Near-Surface and Rustler Formations 

9 The objective of this calculation was to determine the extent of the DRZ surrounding the shafts 
10 in the near-surface and Rustler formations. 

11 Rock types in near-surface and Rustler formations are anhydrite, dolomite, and mudstone. 
12 These rock types exhibit time-independent behavior. Results indicate that no DRZ will develop 
13 in anhydrite and dolomite (depths between 165 and 213m). For mudstone layers, the radial 
14 extent of the DRZ increases with depth, reaching a maximum of 2.6 shaft radii at a depth of 223 
15 m. 

16 7.6 Other Analyses 

17 This section discusses two structural analyses performed in support of design concerns, namely 
1s ( 1) the asphalt waterstops constructability and (2) benefits from shaft station backfilling. 
19 Analyses performed in support of these efforts are discussed below and given in more detail in 
20 Appendix D of the Compliance Submittal Design Report (Sandia, 1996), Section 06. 

21 7.6.1 Asphalt Waterstops 

22 The DRZ is a major contributor to fluid flows through a low permeability shaft seal system, 
23 regardless of the materials emplaced within the shaft. Therefore, to increase the confidence in 
24 the overall shaft seal, low permeability layers (termed radial waterstops) were included to 
25 intersect the DRZ surrounding the shaft. These waterstops are emplaced to alter the flow 
26 direction either inward toward the shaft seal or outward toward intact salt. Asphalt-filled 
27 waterstops will be effective soon after emplacement The objectives of these structural 
2s calculations were to evaluate performance of the waterstops in terms of ( 1) intersecting the DRZ 
29 around the shaft, (2) inducing a new DRZ because of special excavation, and (3) promoting 
30 healing of the DRZ. 

31 Results indicate that the DRZ from the shaft extends to a radial distance of less than one shaft 
32 radius (3.04 rn). Waterstop excavation extends the DRZ radially to about 1.4 shaft radii (4.3 m). 
33 However, this extension is localized within the span of the concrete component and extends 
34 minimally past the waterstop edge. The DRZ extent reduced rapidly after the concrete and 
35 asphalt restrained creep of the surrounding salt. After 20 years, the spatial extent of the DRZ is 
36 localized near the asphalt-concrete interface, extending spatially into the salt at a distance of 
37 less than 2 m. Based on these results, construction of waterstops is possible without 
38 substantially increasing the DRZ. Furthermore, the waterstop extends well beyond the 
39 maximum extent of the DRZ surrounding the shaft and effectively blocks this flow path (within 2 
40 years after emplacement), albeit over only a short length of the flow path. 
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7.6.2 Shaft Pillar Backfilling 

2 The objective of this calculation was to assess potential benefits from backfilling a portion of the 
3 shaft pillar to reduce subsurface subsidence and thereby decrease the potential for inducing 
4 fractures along the shaft wall. The calculated subsidence without backfilling is less than one 
5 foot, due to the relatively low extraction ratio at the WIPP. Based on the results of this analysis, 
6 backfilling portions of the shaft pillar would result in only 10% to 20% reduction in surface 
7 subsidence. This reduction in subsidence from backfilling is not considered enough to warrant 
s backfilling the shaft pillar area. The shaft seals within the Salado are outside the angle-of-draw 
9 for any horizontal displacements caused by the subsidence over the waste panels. Moreover, 

10 horizontal strains caused by subsidence induced by closures within the shaft pillar are 
11 compressive in nature and insignificant in magnitude to induce fracturing along the shaft wall. 

12 
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8. Hydrologic Evaluation of the Shaft Seal System 

2 8.1 Introduction 
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3 The design guidance in Section 3 presented the rationale for sealing the shaft seal system with 
4 low permeability materials, but it did not provide specific performance measures for the seal 
5 system. This section compares the hydrologic behavior of the system to several performance 
6 measures that are directly related to the ability of the seal system to limit liquid and gas flows 
7 through the seal system. The hydrologic evaluation is focused on the processes that could 
8 result in fluid flow through the shaft seal system and the ability of the seal system to limit any 
9 such flow. Transport of radiological or hazardous constituents will be limited if the carrier fluids 

10 are similarly limited. 

11 The hydrologic performance models are fully described in Appendix C of the Compliance 
12 Submittal Design Report (Sandia, 1996). The analyses presented are deterministic. Quantitative 
13 values for those parameters that are considered uncertain and that may significantly impact the 
14 primary performance measures have been varied, and the results are presented in Appendix C 
15 the Compliance Submittal Design Report (Sandia, 1996). This section summarizes the seal 
16 system performance analyses and discusses results within the context of the design guidance 
17 of Section 3. The results demonstrate that (1) fluid flows will be limited within the shaft seal 
18 system and (2) uncertainty in the conceptual models and parameters for the seal system are 
19 mitigated by redundancy in component function and materials. 

20 8.2 Performance Models 

21 The physical processes that could impact seal system performance are presented in detail in 
22 Appendix C of the Compliance Submittal Design Report (Sandia, 1996). These processes have 
23 been incorporated into four performance models. These models evaluate (1) downward 
24 migration of groundwater from the Rustler Formation, (2) gas migration and consolidation of the 
25 crushed salt seal component, (3) upward migration of brines from the repository, and (4) flow 
26 between water-bearing zones in the Rustler Formation. The first three are analyzed using 
21 numerical models of the Air Intake Shaft {AIS) seal system and the finite-difference codes 
28 SWIFT !I and TOUGH28W. These codes are extensively used and well documented within the 
29 scientific community. A complete description of the models is provided in Appendix C of the 
30 Compliance Submittal Design Report (Sandia, 1996). The fourth performance model uses a 
31 simple, analytical solution for fluid flow. Results from the analyses are summarized in the 
32 following sections and evaluated in terms of the design guidance presented in Section 3. 

33 Materia! properties and conceptual models that may significantly impact seal system 
34 performance have been identified, and uncertainty in properties and models have been 
35 addressed through variation of model parameters. These parameters include (1) the effective 
36 permeability of the DRZ, (2) those describing salt column consolidation and the relationship 
37 between compacted salt density and permeability, and (3) repository gas pressure applied at 
38 the base of the shaft seal system. 

39 8.3 Downward Migration of Rustler Groundwater 

40 The shaft seal system is designed to limit groundwater flowing into and through the shaft sealing 
41 system (see Section 3). The principal source of groundwater to the seal system is the Culebra 
42 Member of the Rustler Formation. The Magenta Member of this formation is also considered a 
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groundwater source, albeit a less significant source than the Culebra. No significant sources of 
2 groundwater exist within the Salado Formation; however, brine seepage has been noted at a 
3 number of the marker beds. The modeling includes the marker beds, as discussed in Appendix 
4 C of the Compliance Submittal Design Report (Sandia, 1996). Downward migration of Rustler 
5 groundwater must be limited so that liquid saturation of the compacted salt column salt column 
6 does not impact the consolidation process and to ensure that significant quantities of brine do 
7 not reach the repository horizon. Because it is clear that limitation of liquid flow into the salt 
8 column necessarily limits liquid flow to the repository, the volumetric flux of liquid into and 
9 through the salt column were selected as performance measures for this model. 

10 Consolidation of the compacted salt column salt column will be most rapid immediately following 
11 seal construction. Simulations were conducted for the 200-year period following closure to 
12 demonstrate that, during this initial period, downward migration of Rustler groundwater will be 
13 insufficient to impact the consolidation process. Lateral migration of brine through the marker 
14 beds is also quantified in the analysis and shown to be nondetrimental to the function of the salt 
15 column. 

16 8.3.1 Analysis Method 

17 Seal materials will not, in general, be fully saturated with liquid at the time of construction. The 
18 host rock surrounding the shafts will also be partially desaturated at the time of seal 
19 construction. The analysis presented in this section assumes a fully saturated system. The 
20 effects of partial saturation of the shaft seal system are favorable in terms of system 
21 performance, as will be discussed in Section 8.3.2. 

22 Seal material and host rock properties used in the analyses are discussed in Appendix C of the 
23 Compliance Submittal Design Report (Sandia, 1996), Section C3. Appendix G2-A contains a 
24 detailed discussion of seal material properties. A simple perspective on the effects of material 
25 and host rock properties may be obtained from Darcy's Law. At steady-state, the flow rate in a 
26 fully saturated system depends directly on the system permeability. The seal system consists of 
27 the component material and host rock DRZ. Low permeability is specified for the engineered 
28 materials; thus the system component most likely to impact performance is the DRZ. Rock 
29 mechanics calculations presented in Appendix D of the Compliance Submittal Design Report 
30 (Sandia, 1996) predict that the DRZ in the Salado Formation will not be vertically continuous 
31 because of the intermittent layers of stiff anhydrites (marker beds). Asphalt waterstops are 
32 included in the design to minimize DRZ impacts. The effects of the marker beds and the asphalt 
33 waterstops on limiting downward migration are explicitly simulated through variation of the 
34 permeability of the layers of Salado DRZ. 

35 Initial, upper, and lateral boundary conditions for the performance model are consistent with 
36 field measurements for the physical system. At the base of the shaft a constant atmospheric 
37 pressure is assumed. 

38 8.3.2 Summary of Results 

39 The initial pore volumes in the filled repository and the AIS salt column are approximately 
40 460,000 m3 and 250 m3

, respectively. The performance model predicts a maximum cumulative 
41 flow of less than 5m 3 through the sealed shafts for the 200 years following closure. If the 
42 marker beds have a disturbed zone immediately surrounding the shaft, the maximum flow is 
43 less than 10m3 during the same period. Assuming the asphalt waterstops are not effective in 
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interrupting the vertical DRZ, the volumetric flow increases but is still less than 30 m3 for the 200 
years following closure. These volumes are less than 1/100 of 1% of the pore volume in the 
repository and less than 20% of the initial pore volume of the salt column. 

Two additional features of the model predictions should also be considered. The first of these is 
that flow rates fall from less than 1 m3 I year in the first f1ve years to negligible values within 10 
years of seal construction. Therefore most of the cumulative flow occurs within a few years 
following closure. The second feature is the model prediction that the system returns to nearly 
ambient undisturbed pressures within two years. The repressurization occurs quickly within the 
model due to the assumption of a fully saturated flow regime because of brine incompressibility. 
As will be discussed in Section 8.4, the pore pressure in the compacted salt column is a critical 
variable in the analysis. The pressure profiles predicted by the model are an artifact of the 
assumption of full liquid saturation and do not apply to the pore pressure analysis of the salt 
column. 

The magnitude of brine flow that can reach the repository through a sealed shaft is minimal and 
will not impact repository performance. The flow that reaches the salt column must be assessed 
with regard to the probable impacts on the consolidation process. Although the volume of flow to 
the salt column is a small percentage of the available pore volume, the saturation state and fluid 
pore pressure of this component are the variables of significance. These issues cannot be 
addressed by a fully saturated model. Instead it is necessary to include these findings in a multi
phase model that includes the salt column. This is the topic of Section 8.4. 

The results of the fully saturated model will over-predict the flow rates through the sealed shaft. 
This analysis does not take credit for the time required for the system to resaturate, nor does it 
take credit for the sorptive capabilities of the clay components. The principal source of 
groundwater to the system is the Rustler Formation. The upper clay component is located below 
the Rustler and above the salt column and will be emplaced at a liquid saturation state of 
approximately 80%. Bentonite clays exhibit strong hydrophilic characteristics, and it is expected 
that the upper clay component will have these same characteristics. As a result, it is possible 
that a significant amount of the minimal Rustler groundwater that reaches the clay column will 
be absorbed and retained by this seal component. Although this effect is not directly included in 
the present analysis, the installation of a partially saturated clay component provides assurance 
that the flow rates predicted by the model are maximum values. 

8.4 Gas Migration and Consolidation of Compacted Salt Column 

The seal system is designed to limit the flow of gas from the disposal system through the sealed 
shafts. Migration of gas could impact performance if this migration substantially increases the 
fluid pore pressure of the compacted salt column. The initial pore pressure of the salt column 
will be approximately atmospheric. The sealed system will interact with the adjacent desaturated 
host rock as well as the far-field formation. Natural pressurization will occur as the system 
returns to an equilibrium state. This pressurization, coupled with seepage of brine through the 
marker beds, will also result in increasing fluid pore pressure within the compacted salt column. 
The analysis presented in this section addresses the issue of fluid pore pressure in the 
compacted salt column resulting from the effects of gas generation at the repository horizon and 
natural repressurization from the surrounding formation. A brief discussion on the impedance to 
gas flow afforded by the lower compacted clay column is also presented. 
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8.4.1 Analysis Method 

2 A multi-phase flow model of the lower seal system was developed to evaluate the performance 
3 of components extending from the middle SMC component to the repository horizon. Rock 
4 mechanics calculations presented in Section 7 and Appendix D of the Compliance Submittal 
5 Design Report (Sandia, 1996) predict that the compacted salt column will consolidate for a 
6 period of approximately 400 years if the fluid-filled pores of the column do not produce a 
7 backstress. Within the physical setting of the compacted salt column, three processes have 
8 been identified which may result in a significant increase in pore pressure: groundwater flow 
9 from the Rustler Formation, gas migration from the repository, and natural fluid flow and 

10 repressurization from the Salado Formation. The first two processes were incorporated into the 
11 model as initial and boundary conditions, respectively. The third process was captured in all 
12 simulations through modeling of the lithologies surrounding the shaft. Simulations were 
13 conducted for 200 years following closure to evaluate any effects these processes might have 
14 on the salt column during this initial period. 

15 As discussed in Section 8.3.1, the host rock DRZ is an important consideration in seal system 
16 performance. A vertically continuous DRZ could exist in both the Rustler and Salado 
17 Formations. Concrete-asphalt waterstops are included in the design to add assurance that a 
18 DRZ will not adversely impact seal performance. The significance of a continuous DRZ and 
19 waterstops will be evaluated based on results of the performance model. 

20 A detailed description of the model grid, assumptions, and parameters is presented in Appendix 
21 C of the Compliance Submittal Design Report (Sandia, 1996). 

22 8.4.2 Summary of Results 

23 The consolidation process is a function of both time and depth. The resultant permeability of the 
24 compacted salt column will similarly vary. To simplify the evaluation, an effective permeability of 
25 the salt component was calculated. This permeability is calculated by analogy to electrical circuit 
26 theory. The permeability of each model layer is equated to a resistor in a series of resistors. The 
27 equivalent resistance (i.e., permeability) of a homogeneous column of identical length is derived 
28 in this manner. Figure G2-11 illustrates this process. 

29 Results of the performance model simulations are summarized in Table G2-12. The effective 
30 permeabi!ities were calculated by the model assuming that, as the salt consolidated, 
31 permeability was reduced pursuant to the best-fit line through the experimental data (Appendix 
32 G2-A, Figure G2A-7). From Table G2-12 it is clear that, for all simulated conditions, the salt 
33 column consolidates to very low values in 200 years. Differences in the effective permeability 
34 because of increased repository gas pressure and a vertically continuous DRZ were negligible. 
35 The DRZ around concrete components is predicted to heal (Appendix D of the Compliance 
36 Submittal Design Report (Sandia, 1996)) within 25 years. If the asphalt waterstops do not 
37 function as intended, the DRZ in this region will still heal in 25 years, as compared to 2 years for 
38 effective waterstops. The effective permeability of the compacted salt column increases by 
39 about a factor of two for this condition. However, the resultant permeability is sufficiently low that 
40 the compacted salt columns will comprise permanent effective seals within the WIPP shafts. 
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Table G2-12 
2 Summary of Results from Performance Model 

Concrete-Asphalt 
Continuous Waterstop Healing 

Repository Pressure Rustler Flow (m3
) DRZ (Yes/No) Time (Years) 

7 MPa in 100 Years 0 No 2 

14 MPa in 200 Years 0 No 2 

7 MPa in 100 Years 2.7 Yes 2 

7 MPa in 100 Years 17.2 Yes 25 

Waste Isolation Pilot Plant 
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Apri115, 2011 

Effective 
Permeability at 200 

Years (m2
) 

3.3x1 o-20 

3.3x10-20 

3.4x10-20 

6.0x10-20 

3 The relationship between the fractional density (i.e., consolidation state) of the compacted salt 
4 column and permeability is uncertain, as discussed in Appendix G2-A. Lines drawn through the 
5 experimental data (Figure A-7) provide a means to quantify this uncertainty but do not capture 
6 the actual physical process of consolidation. As observed through microscopy, consolidation is 
7 dominated by pressure solution and redeposition, a mechanism of mass movement facilitated 
8 by the presence of moisture on grain boundaries (Hansen and Ahrens, 1996). As this process 
9 continues, the connected porosity and hence permeability of the composite mass will reduce at 

10 a rate that has not been characterized by the data collected in WIPP experiments. The results of 
11 the multi-phase performance model presented in Table G2-12 used a best-fit line through the 
12 data. Additional simulations were conducted using a line that represents a 95% certainty that 
13 the permeability is less than or equal to values taken from this line. Model simulations that used 
14 the 95% line are not considered representative of the consolidation process. However, these 
15 results provide an estimation of the significance that this uncertainty may have on the seal 
·t6 system performance. 

17 Figure G2-12 depicts the effective permeability of the salt column as a function of time using the 
18 ~5% line. The consolidation process, and hence permeability reduction, essentially stopped at 
19 75 years for this simulation. Although the model predicts that the fractional density at the base 
20 of the salt column will reach approximately 97% of the density of intact halite, the permeability 
21 remains several orders of magnitude higher than that of the surrounding host rock. As a result, 
22 repressurization occurs rapidly throughout the vertical extent of the compacted salt column, and 
23 consolidation ceases. Laboratory experiments have shown that permeability to brine should 
24 decrease to levels of 10-18 to 10-20 m2 at the fractional densities predicted by the performance 
2s mode!. The transport of brine within the consolidating salt will reduce the permeability even 
26 further (Brodsky eta!., 1995). The predicted permeability of 10-16 m2 is still sufficiently low that 
27 brine migration would be limited (DOE, 1995). However, the results of this analysis are more 
2a valuable in terms of demonstrating the coupled nature of the mechanical and hydrological 
29 behavior of consolidating crushed salt. 

30 A final consideration within this performance model relates to the lower compacted clay column. 
31 This clay column is included in the design to provide a barrier to both gas and brine migration 
32 from the repository horizon. The ability of the clay to prevent gas migration will depend upon its 
33 liquid saturation state (Section 5 and Appendix G2-A). The lower clay component has an initial 
34 liquid saturation of about 80%, and portions of the column achieve brine saturations of nearly 
35 100% during the 200 year simulation period. If the clay component performs as designed, gas 
36 migration through this component should be minimal. An examination of the model gas 
37 saturations indicates that, for all runs, gas flow occurs primarily through the DRZ prior to 
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healing. These model predictions are consistent with field demonstrations that brine-saturated 
2 bentonite seals will prevent gas flow at differential pressures of up to 4 MPa (Knowles and 
3 Howard, 1996). 

4 8.5 Upward Migration of Brine 

5 The performance model discussed in Section 8.3 was modified to simulate undisturbed 
6 equilibrium pressures. As discussed in Appendix C of the Compliance Submittal Design Report 
7 (Sandia, 1996), the Salado Formation is overpressurized with respect to the measured heads in 
8 the Rustler, and upward migration of contaminated brines could occur through an inadequately 
9 sealed shaft. Sections 8.3 and 8.4 demonstrated that the compacted salt column will 

10 consolidate to a low permeability following repository closure. Appendix D of the Compliance 
11 Submittal Design Report (Sandia, 1996) and Section 7 show that the DRZ surrounding the long-
12 term clay and crushed salt seal components will completely heal within the first several 
13 decades. As a result, upward migration at the base of the Salado salt is predicted to be 
14 approximately 1 m3 over the regulatory period. At the Rustler/Salado contact, a total of 
15 approximately 20m3 migrates through the sealed AIS over the regulatory period. The only brine 
16 sources between these two depths are the marker beds. It can therefore be concluded that most 
17 of the brine flow reaching the Rustler/Salado contact originates in marker beds above the 
18 repository horizon. The seal system effectively limits the flow of brine and gas from the 
19 repository through the sealed shafts throughout the regulatory period. 

20 8.6 Intra-Rustler Flow 

21 The potential exists for vertical flow within water-bearing strata of the Rustler Formation. Flow 
22 rates were estimated using a closed form solution of the steady-state saturated flow equation 
23 (Darcy's Law). The significance of the calculated flow rates can be assessed in terms of the 
24 width of the hydraulic disturbance (i.e., plume half-width) generated in the recipient flow field. 
25 The plume half-width was calculated to be minimal for all expected conditions (Compliance 
26 Submittal Design Report (Sandia, 1996), Section C7). Intra-Rustler flow is therefore concluded 
27 to be of such a limited quantity that (1) it will not affect either the hydraulic or chemical regime in 
28 the Rustler and (2) it will not be detrimental to the seal system. 

29 
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The principal conclusion drawn from discussions in the previous sections and details provided in 
the appendices is that an effective, implementable design has been documented for the WIPP 
shaft sealing system. Specifically, the six elements of the Design Guidance, Table G2-12, are 
implemented in the design in the following manner: 

1. The shaft sealing system shall limit the migration of radiological or other hazardous 
constituents from the repository horizon to the regulatory boundary during the 10,000-
year regulatory period following closure. 

Based on the analysis presented in Section 8.5, it was determined that this shaft 
sealing system effectively limits the migration of radiological or other hazardous 
constituents from the repository horizon to the regulatory boundary during the 10,000-
year regulatory period following closure. 

2. The shaft sealing system shall limit groundwater flowing into and through the shaft 
sealing system. 

The combination of the seal components in the Salado Formation, the Rustler 
Formation, and above the Rustler combine to produce a robust system. Based on 
analysis presented in Section 8.3, it was concluded that the magnitude of brine flow 
that can reach the repository through the sealed shaft is minimal and will not impact 
repository performance. 

3. The shaft sealing system shall limit chemical and mechanical incompatibility of seal 
materials with the seal environment. 

The sealing system components are constructed of materials possessing high 
durability and compatibility with the host rock. Engineered materials including salt
saturated concrete, bentonite, clays, and asphalt are expected to retain their design 
properties over the regulatory period. 

4. The shaft seating system shall limit the possibility for structural failure of individual 
components of the sealing system. 

Analysis of components has determined that: (a} the structural integrity of concrete 
components will not be compromised by induced radial stress, imposed vertical stress, 
temperature gradients, dynamic compaction of overlying materials, or swelling 
pressure associated with bentonite (Section 7.4.1); (b) the thermal impact of asphalt 
on the creep rate of the salt surrounding the asphalt waterstops is negligible (Section 
7.4.4); and {c) the pressure from the asphalt element of the concrete-asphalt 
waterstops is sufficient to initiate healing of the surrounding DRZ within two years of 
emplacement (Section 7.6.1). The potential for structural failure of sealing components 
is minimized by the favorable compressive stress state that will exist in the sealed 
WIPP shafts. 

5. The shaft sealing system shall limit subsidence of the ground surface in the vicinity of 
the shafts and the possibility of accidental entry after sealing. 
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1 The use of high density sealing materials that completely fill the shafts eliminates the 
2 potential for shaft wall collapse, eliminates the possibility of accidental entry after 
3 closure, and assures that local surface depressions will not occur at shaft locations. 

4 6. The shaft sealing system shall limit the need to develop new technologies or materials 
5 for construction of the shaft sealing system. 

6 The shaft sealing system utilizes existing construction technologies (identified in 
7 Section 6) and materials (identified in Section 5). 

8 The design guidance can be summarized as focusing on two principal questions: Can you build 
9 it, and will it work? The use or adaptation of existing technologies for the placement of the seal 

10 components combined with the use of available, common materials assure that the design can 
11 be constructed. Performance of the sealing system has been demonstrated in the hydrologic 
12 analyses that show very limited flows of gas or brine, in structural analyses that assure 
13 acceptable stress and deformation conditions, and in the use of low permeability materials that 
14 will function well in the environment in which they are placed. Confidence in these conclusions 
15 is bolstered by the basic design approach of using multiple components to perform each 
16 intended sealing function and by using extensive lengths within the shafts to effect a sealing 
17 system. Additional confidence is added by the results of field and lab tests in the WIPP 
18 environment that support the data base for the seal materials. 

19 
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Multi-deck Stage Illustrating Excavation for Asphalt Waterstop 
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SHAFT SEALING SYSTEM 
COMPLIANCE SUBMITTAL DESIGN REPORT 

Appendix A Abstract 

This appendix specifies material characteristics for shaft seal system components designed for 
the Waste Isolation Pilot Plant. The shaft seal system will not be constructed for decades; 
however, if it were to be constructed in the near term , materials specified here could be placed 
in the shaft and meet performance specifications. A material specification is necessary today to 
establish a frame of reference for design and analysis activities and to provide a basis for seal 
material parameters. This document was used by three integrated working groups: (1) the 
architect/engineer for development of construction methods and supporting infrastructure, 
(2) fluid flow and structural analysis personnel for evaluation of seal system adequacy, and 
(3) technical staff to develop probability distribution functions for use in performance 
assessment. The architect/engineers provide design drawings, construction methods and 
schedules as appendices to the final shaft seal system design report, called the Compliance 
Submittal Design Report (Permit Attachment G2). Similarly, analyses of structural aspects of the 
design and fluid flow calculations comprise other appendices to the final design report (not 
included in this Permit Attachment). These products together are produced to demonstrate the 
adequacy of the shaft seal system to independent reviewers, regulators, and stakeholders. It is 
recognized that actual placement of shaft seals is many years in the future, so design, planned 
construction method, and components will almost certainly change between now and the time 
that detailed construction specifications are prepared for the bidding process. Specifications 
provided here are likely to guide future work between now and the time of construction , perhaps 
benefiting from optimization studies, technological advancements, or experimental 
demonstrations. 
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A 1. INTRODUCTION 

2 This appendix provides a body of technical information for each of the WIPP shaft seal system 
3 materials identified in the text of the Compliance Submittal Design Report (Permit Attachment 
4 G2) . This material specification characterizes each seal material, establishes why it will function 
5 adequately, states briefly how each component will be placed, and quantifies expected 
6 characteristics, particularly permeability , pertinent to a WIPP-specific shaft seal design. Each 
7 material is first described from an engineering viewpoint, then appropriate properties are 
8 summarized in tables and figures which emphasize-permeability parameter distribution functions 
9 used in performance calculations. Materials are discussed beyond limits normally found in 

10 conventional construction specifications. DescFiptive elements focus on stringent shaft seal 
11 system requirements that are vital to regulatory compliance demonstration. Information normally 
12 contained in an engineering performance specification is included because more than one 
13 construction method, or even a completely different material, may function adequately. Content 
14 that would eventually be included contractually in specifications for materials or specifications 
15 for workmanship are not included in detail. The goal of these specifications is to substantiate 
16 why materials used in this seal system design will limit fluid flow and thereby adequately limit 
17 releases of hazardous constituents from the WIPP site at the point of compliance defined in 
18 Permit Part 5 and limit releases of radionuclides at the regulatory boundary. 

19 Figure G2A-1 is a schematic drawing of the proposed WIPP shaft sealing system. Design detail 
20 and other characteristics of the geologic, hydrologic and chemical setting are provided in the 
21 main body of Permit Attachment G2, other appendices, and references. The four shafts will be 
22 entirely filled with dense materials possessing low permeability and other desirable engineering 
23 and economic attributes. Seal materials include concrete, clay, asphalt, and compacted salt. 
24 Other construction and fill materials include cementitious grout and earthen fill. The level of 
25 detail included for each material , and the emphasis of detail , vary among the materials. 
26 Concrete, clay, and asphalt are common construction materials used extensively in hydrologic 
27 applications. Their descriptions will be rather complete, and performance expectations will be 
28 drawn from the literature and site-specific references. Portland cement concrete is the most 
29 common structural material being proposed for the WIPP shaft seal system and its use has a 
30 long history. Considerable specific detail is provided for concrete because it is salt-saturated. 
31 Clay is used extensively in the seal system. Clay is often specified in industry as a construction 
32 material, and bentonitic clay has been widely specified as a low permeability liner for hazardous 
33 waste sites. Therefore, a considerable body of information is available for clay materials, 
34 particularly bentonite. Asphalt is a widely used paving and waterproofing material, so its 
35 specification here reflects industry practice. It has been used to seal shaft linings as a filler 
36 between the concrete and the surrounding rock, but has not been used as a full shaft seal 
37 component. Compaction and natural reconsolidation of crushed salt are uniquely applied here. 
38 · Therefore, the crushed salt specification provides additional information on its constitutive 
39 behavior and sealing performance. Cementitious grout is also specified in some detail because 
40 it has been developed and tested for WIPP-specific applications and similar international waste 
4t programs. Earthen fill will be given only cursory specifications here because it has little impact 
42 on the shaft seal performance and placement to nominal standards is easily attained. 

43 Discussion of each material is divided into sections, which are described in the annotated 
44 bullets below: 
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Functions 

2 A general summary of functions of specific seal components is presented. Each seal component 
3 must function within a natural setting, so design considerations embrace naturally occurring 
4 characteristics of the surrounding rock. 

5 Material Characteristics 

6 Constitution of the seal material is described and key physical , chemical, mechanical , 
7 hydrological , and thermal features are discussed. 

8 Construction 

e A brief mention is made regarding construction, which is more thoroughly treated in Appendix B 
10 of the Compliance Submittal Design Report (Permit Attachment G2, Appendix B) . Construction, 
11 as discussed in this section, is primarily concerned with proper placement of materials. A viable 
12 construction procedure that will attain placement specifications is identified, but such a 
13 specification does not preclude other potential methods from use when the seal system is 
14 eventually constructed. 

15 Performance Requirements 

16 Regulations to which the WIPP must comply do not provide quantitative specifications 
17 applicable to seal design. Performance of the WIPP repository is judged against performance 
18 standards for miscellaneous units specified in 20.4.1 .500 NMAC (incorporating 40 CFR 
19 §264.601) for releases of hazardous constituents at the point of compliance defined in Permit 
20 Part 5. Performance is also judged against potential releases of radionuclides at the regulatory 
21 boundary, which is a probabilistic calculation. To this end, probability distribution functions for 
22 permeabil ities (referred to as PDFs) of each material have been derived for performance 
23 assessment of the WIPP system and are included within this subsection on performance 
24 requirements. 

25 Verification Methods 

26 It must be assured that seal materials placed in the shaft meet specifications. Both design and 
27 selection of materials reflect this principal concern. Assurance is provided by quality control. 
2s procedures, quality assurance protocol, real-time testing, demonstrations of technology before 
29 construction, and personnel training. Materials and construction procedures are kept relatively 
30 simple, which creates robustness within the overall system. In addition, elements of the seal 
31 system often are extensive in length, and construction will require years to complete. If atypical 
32 placement of materials is detected, corrections can be implemented without impacting 
33 performance. These specifications limit in situ testing of seal material as it is constructed 
34 although, it~ is later determined to be desirable, certain in situ tests can be amended in 
35 construction specifications. Invasive testing has the potential to compromise the material, add 
36 cost, and create logistic and safety problems. Conventional specifications are made for property 
37 testing and quality control. · 
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2 These specifications draw on a wealth of information available for each material. Reference to 
3 literature values, existing data, anecdotal information, similar applications, laboratory and field 
4 testing, and other applicable supportive documentation is made. 

5 . A1.1 ·Sealing Strategy 

6 · The shaft seal system design is an integral pq[t of compliance with 20.4.1.500 NMAC 
7 (incorporating 40 CFR §264) and 40 CFR'"§I91 . The EPA has also promulgated 40 CFR §194, 
8 · entitled "Criteria for the Certification and Re-certification of the Waste Isolation Pilot Plant's 
g Compliance with the 40 CFR Part 191 ,"to which this design and these specifications are 

10 responsive. Other seal design requirements, such as State of New Mexico regulations, apply to 
11 stratigraphy above the Salado. 

12 Compliance of the site with 20.4.1 .500 NMAC (incorporating 40 CFR §264) and 40 CFR §191 
13 ·.will be determined in part by the ability of the seal system to limit migration of hazardous 
14 constituents to the point of compliance defined in Permit Part 5, and migration of radionuclides 
15 to the regulatory boundary. Both natural and engineered barriers may combine to form the 
16 isolation system, with the shaft seal system forming an engineered barrier in a natural setting. 
17 Seal system materials possess high durability and compatibility with the host rock. All materials 
18 used in the shaft seal system are expected to maintain their integrity for very long periods. The 
19 system contains functional redundancy and uses differing materials to reduce uncertainty in 
20 perfor.mance. Some sealing components are used to retard fluid flow soon after placement, 
21 while other components are designed to function well beyond the regulatory period. 
22 International programs engaged in research and demonstration of sealant technology provide 
23 significant information on longevity of materials similar to those proposed for this shaft seal 
24 system (Gray, 1993). When this information is applied to the setting and context of the WIPP, 
25 there is strong evidence that the materials specified will maintain their positive attributes for 
26 defensibly long periods. 

27 A 1.2 Longevity 

28 Longevity of materials is considered within the site geologic and hydrologic setting as 
29 summarized in the main body of this report (Permit Attachment G2) and described in the Seal 
30 System Design Report (DOE, 1995}. A major environmental advantage of the WIPP locality is 
31 an overall lack of groundwater to seal against. In terms of sealing the WIPP site, the 
32 stratigraphy can be conveniently divided into the Salado Formation and the superincumbent 
33 formations comprising primarily the Rustler Formation and the Dewey Lake Redbeds. The 
34 Salado Formation, composed mainly of evaporite sequences dominated by halite, is nearly 
35 impermeable. Transmissivity of engineering importance in the Salado Formation is lateral along 
36 anhydrite interbeds, basal clays, and fractured zones near underground openings. Neither the 
37 Dewey Lake Redbeds nor the Rustler Formation contains regionally productive sources of . 
38 water, although seepage near the surface in the Exhaust Shaft has been observed. Permeability 
39 of materials placed in the Salado below the contact with the Rustler, and their effects on the 
40 surrounding disturbed rock zone, are the primary engineering properties of concern. Even 
41 though very little regional water is present in the geologic setting, the seal system reflects great 
42 concern for groundwater's potential influence on materiafs comprising the shaft seal system. 
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Shaft seal materials have been selected in part because of their exceptional durability. 
2 However, it is recognized that brine chemistry could impact engineered materials if conditions 
3 permitted. Highly concentrated saline solutions can, under severe circumstances, affect 
4 performance of cementitious materials and clay. Concrete has been shown to degrade under 
5 certain conditions, and clays can be more transmissive to brine than to potable water. Asphalt 
6 and compacted salt are essentially chemically inert to brine. Although stable in naturally 
7 occurring seeps such as those in the Santa Barbara Channel (California), asphalt can degrade 
8 when subjected to ultraviolet light or through microbial activity. Brine would not Chemically 
9 change the compacted salt column, but mechanical effects of pore pressure are of concern to 

10 reconsolidation. Mechanical influences of brine on the reconsolidating salt column are 
11 discussed in Sections 7 and 8 of the main report (Permit Attachment G2), which summarize 
12 App.endices D and C, respectively (Appendices C and Dare not included in the Permit, but are 
13 contained in Waste Isolation Pilot Plant Shaft Sealing System Compliance Submittal Design 
14 Report ("Compliance Submittal Design Report") (Sandia, 1996)). 

15 Because of limited volumes of brine, low hydraulic gradients, and low permeability materials, the 
16 geochemical setting will have little influence on shaft seal materials. Each material is durable, 
17 though the potential exists for degradation or alteration under extreme conditions. For example, 
18 the three major components of portland cement concrete, portlandite (Ca (OH)2,) calcium-
19 aluminate-hydrate (CAH) and calcium-silicate-hydrate (CSH) , are not thermodynamically 
20 compatible with WIPP brines. If large quantities of high ionic strength brine were available and 
21 transport of mass was possible, degradation of cementitious phases would certainly occur. Such 
22 a localized phenomenon was observed on a construction joint in the liner of the Waste Handling 
23 Shaft at the WIPP site. Within the shaft seal system, however, the hydrologic setting does not 
24 support such a scenario. Locally brine will undoubtedly contact the surface of mass placements 
25 of concrete. A low hydrologic gradient wil l limit mass transport, although degradation of paste 
26 constituents is expected where brine contacts concrete. 

21 Among longevity concerns, degradation of concrete is the most recognized. At thrs stage of the 
28 design, it is established that only small volumes of brine ever reach the concrete elements (see 
29 Section 8). Further analysis concerned with borehole plugging using cementitious materials 
30 shows that at least 100 pore volumes of brine in an open system would be needed to begin 
3 1 degradation processes. In a closed system, such as the hydrologic setting in the WIPP shafts, 
32 phase transformations create a degradation product of increased volume. Net volume increase 
33 owing to phase transformation in the absence of mass transport would decrease rather than 
34 increase permeability of concrete seal elements. 

35 Mechanical and chemical stability of clays, in this case the emphasis is on bentonitic clay , is 
36 particularly favorable in the WIPP geochemical and hydrological environment. A compendium of 
37 recent work associated with the Stripa project in Sweden (Gray, 1993) provides field-scale 
38 testfng results, supportive laboratory experimental data, and thermodynamic modeling that lead 
39 to a conclusion that negligible transformation of the bentonite structure will occur over the 
40 regulatory period of the WIPP. In fact, very little brine penetration into clay components is 
41 expected, based on intermediate-scale experiments at WIPP. Any wetting of bentonite will result . 
42 in development of swelling pressure, a favorable situation that would accelerate return to a 
43 uniform stress state within the clay component. 

44 Natural bentonite is a stable material that generally will not.change significantly over a period of 
45 ten thousand years. Bentonitic clays have been widely used in field and laboratory experiments 
46 concerned with radioactive waste disposal. As noted by Gray (1993) , three internal 
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mechanisms, illitization, silicification and charge change, could affect sealing properties of 
2 bentonite. Illitization and silicification are thermally driven processes and, following discussion 
3 by Gray (1993), are not possible in the environment or time-frame of concern at the WIPP. The 
4 naturally occurring Wyoming bentonite which is the specified material for the WIPP shaft seal is 
5 well over a million years old. It is, therefore, highly unlikely that metamorphism of bentonite 
6 enters as a design concern. 

7 Asphalt has existed for thousands of years as natural seeps. Longevity studies specific to 
8 DOE's Hanford site have utilized asphalt artifacts buried in ancient ceremonies to assess long-
9 term stability (Wing and Gee, 1994). Asphalt used as a seal component deep in the shaft will 

10 inhabit a benign environment, devoid of ultraviolet light or an oxidizing atmosphere. Additional 
11 assurance against possible microbial degradation in asphalt elements is mitigated with addition 
12 of lime. For these reasons , it is thought that design characteristics of asphalt components will 
13 endure well beyond the regulatory period. 

14 Materials being used to form the shaft seals are the same as those being suggested in the 
15 scientific and engineering literature as appropriate for sealing deep geologic repositories for 
16 radioactive wastes. This fact was noted during independent technical review. Durability or 
17 longevity of seal components is a primary concern for any long-term isolation system. Issues of 
18 possible degradation have been studied throughout the international community and within 
19 waste isolation programs in the USA. Specific degradation studies are not detailed in this 
20 document because longevity is one of the over-riding attributes of the materials selected and 
21 degradation is not perceived to be likely. However, it is acknowledged here that microbial 
22 degradation, seal material interaction, mineral transformation , such as silicification of bentonite, 
23 and effects of a thermal pulse from asphalt or hydrating concrete remain areas of continued 
24 study. 

25 A2. MATERIAL SPECIFICATIONS 

26 The WIPP shaft seal system plays an important role in meeting regulatory requirements such as 
27 20.4.1.500 NMAC (incorporating 40 CFR §§264.111 and 264.601) and 40 CFR 191. A 
28 combination of available, durable materials which can be emplaced with low permeability is 
29 proposed as the seal system. Components include mass concrete, asphalt waterstops 
30 sandwiched between concrete plugs, a column of asphalt, long columns of compacted clay, and 
31 a column of compacted crushed WIPP salt. The design is based on common materials and 
32 construction technologies that could be implemented using today's technology. In choosing 
33 materials, emphasis was given to permeability characteristics and mechanical properties. The 
34 function, constitution, construction, performance, and verification of each material are given in 
35 the following sections. 

36 A2.1 Mass Concrete 

37 Concrete has exceptionally low permeability and is widely used for hydraulic applications such 
38 . as water storage tanks, water and sewer systems, and massive dams. Salt-saturated concrete 
39 has been used successfully as a seal material in potash and salt mining applications. Upon 
40 hydration, unfractured concrete is nearly impermeable, having a permeability less than 1 o-20 m2

. 

41 In addition, concrete is a primary structural material used for compression members in countless 
42 applications. Use of concrete as a shaft seal component takes advantage of its many attributes 
43 and the extensive documentation of its use. 
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1 This specification for mass concrete will discuss a special design mixture of a salt-saturated 
2 concrete called Salado Mass Concrete or SMC (Wakeley et al. , 1995). Performance of SMC 
3 · and similar salt-saturated mixtures is established and will be completely adequate for concrete 
4 applications within the WIPP shafts. Because concrete is such a widely used material , it has 
5 been written into specifications many times. Therefore, the specification for SMC contains 
6 recognized standard practices, established test methods, quality controls, and other details that 
7 are not available at a similar level for other seal materials. Use of salt-saturated concrete, 
8 especially SMC, is backed by extensive laboratory and field studies that establish performance 
9 characteristics far exceeding requirements of the WIPP shaft seal system. 

10 A2.1.1 Functions 

11 The function of the concrete is to provide a durable component with small void volume, 
12 adequate structural compressive strength, and low permeability. Concrete components appear 
13 within the shaft seal system at the very bottom , the very top, and several locations in between 
14 where they provide a massive plug that fills the opening and a tight interface between the plug 
15 and host rock. In addition, concrete is a rigid material that will support overlying seal 
16 components while promoting natural healing processes within the salt disturbed rock zone (the 
17 DRZ is discussed further in Appendix D of the Compliance Submittal Design Report (Sandia, 
18 1996)). 

19 Concrete is one of the redundant components that protects the reconsolidating salt column. 
20 Since the salt column will achieve low permeabilities in fewer than 100 years (see Section 2.4.4 
21 of this specification) , concrete would no longer be needed after that time. For purposes of 
22 performance assessment calculations, a change in concrete permeability to degraded values is 
23 "allowed" to occur. However, concrete within the Salado Formation is likely to endure throughout 
24 the regu latory period with sustained engineering properties. 

25 All concrete sealing elements, with the exception of a possible concrete cap, are unreinforced. 
26 In conventional civil engineering design, reinforcement is used to resist tensi le stresses since 
27 concrete is weak in tension and reinforcement bar (rebar) balances tensile stresses in the steel 
2s with compressive stresses in concrete. However, concrete has exceptional compressive 
29 strength, and all the states of stress within the shaft will be dominated by compressive stress. 
30 Mass concrete, by definition, is related to any volume of concrete where heat of hydration is a 
31 design concern. SMC is tailored to minimize heat of hydration and overall differential 
32 temperature. An analysis of hydration heat distribution is included in Appendix D of the 
33 Compliance Submittal Design Report (Sandia, 1996). Boundary conditions are favorable for 
34 ·reducing any possible thermally induced tensile cracking during the hydration process. 

35 A2.1.2 Material Characteristics 

36 Salt-saturated concrete contains sufficient salt as an aggregate to saturate hydration water with 
37 respect to NaCI. Salt-saturated concrete is required for all uses within the Salado Formation 
38 because fresh water concrete would dissolve part of the host rock. Dissolution would cause a 
39 poor bond and perhaps a more porous interface, at least initially. 

40 Dry materials for SMC include cementitious materials, fine and coarse aggregates, and sodium 
41 chloride. Concrete mixture proportions of materials for one cubic yard of concrete appear in 
42 Table A-1 . 
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2 

Material 

Portland cement 

Class F fly ash 

Expansive cement 

Fine aggregate 

Coarse aggregate 

Sodium chloride 

Water 

Table A-1 
Concrete Mixture Proportions 

lb/yd3 

278 

207 

134 

1292 

1592 

88 

225 
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kg/m3 = (lb/yd3
) * (0.59). Water: Cement Ratio is weight of water divided by all cementitious materials. 

3 Table A-2 is a summary of standard specifications for concrete materials. Further discussion of 
4 each specification is presented in subsequent text, where additional specifications pertinent to 
5 particular concrete components are also given. 

.· 
6 Table A-2 
7 Standard Specifications for Concrete Materials 

Material Applicable Standard Tests and Specifications Comments 

Class H oilwell cement American Petroleum Institute Specification 10 Chemical composition determined 
according to ASTM C 114 

Class F fly ash ASTM C 618, Standard Specification for Fly Ash Composition and properties 
determined according to ASTM C 311 

Expansive cement Similar to ASTM C 845 Composition determined according to 
ASTM C 114 

Salt ASTM E 534, Chemical Analysis of Sodium Batched as dry ingredient, not as an 
Chloride admixture 

-
Coarse and fine ASTM C 33, Standard Specification for Concrete Moisture content determined by ASTM 
aggregates Aggregates; ASTM C 294 and C 295 also c 566 

applied 

a Portland cement shall conform to American Petroleum Institute {API) Specification 10 Class G 
g or Class H. Additional requirements for the cement are that the fineness as determined 

10 according to ASTM C 204 shall not exceed 300 m2/kg, and the cement must meet the 
11 requirement in ASTM C 150 for moderate heat of hydration. 

12 

13 

Fly Ash shall conform to ASTM C 618, Class F, with the additional requirement that the 
percentage of Ca cannot exceed 10 %. 

14 Expansive cement for shrinkage-compensation shall have properties so that, when used with 
15 portland cement, the resulting blend is shrinkage compensating by the mechanism described in 
16 ASTM C 845 for Type K cement. Additional requirements for chemical composition of the 
17 shrinkage compensating cement appear in Table A-3. 
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Table A-3 
2 Chemical Composition of Expansive Cement 

Chemical composition Weight% 

Magnesium oxide, max 1.0 

Calcium oxide, min 38.0 

Sulfur trioxide, max 28.0 

Aluminum trioxide (AL203) , min 7.0 

Silicon dioxide, min 7.0 

Insoluble residue, max 1.0 -
Loss on ignition, max 12.0 

3 Sodium Chloride shall be of a technical grade consisting of a minimum of 99.0% sodium 
4 chloride as determined according to ASTM E 534, and shall have a maximum particle size of 
5 600 1-Jm. 

6 Aggregate proportions are reported here on saturated surface-dry basis. Specific gravity of 
7 coarse and fine aggregates used in these proportions were 2.55 and 2.58, respectively. 
a Absorptions used in calculations were 2.25 (coarse) and 0.63 (fine) % by mass. Concrete 
9 mixture proportions will be adjusted to accommodate variations in the materials selected, 

10 especially differences in specific gravity and absorptions of aggregates. Fine aggregate shall 
11 consist of natural silica sand. Coarse aggregate shall consist of gravel. The quantity of flat and 
12 elongated particles in the separate size groups of coarse aggregates, as determined by ASTM 
13 D 4791 , using a value of 3 for width-thickness ratio and length-width ratio, shall not exceed 25 
14 % in any size group. Moisture in the fine and coarse aggregate shall not exceed 0.1 % when 
15 determined in accordance with ASTM C 566. Aggregates shall meet the requirements listed in 
16 Table A-4. 

17 A2.1.3 Construction 

18 Construction techniques include surface preparation of mass concrete and slicktine (a drop pipe 
19 from the surface) placement at depth within the shaft. A batching and mixing operation on the 
20 surface will produce a wet mixture having initial temperatures not exceeding 20°C. Placement 
21 uses a tremie line, where the fresh concrete exits the slickline below the surface level of the 
22 concrete being placed. This procedure will minimize entrained air. Placement requires no 
23 vibratiQD and, except for the large concrete monolith at the base of each shaft, no form work. No 
24 special curing is required for the concrete because its natural environment ensures retention of 
25 humidity and excellent hydration conditions. It is desired that each concrete pour be continuous, 
26 with the complete volume of each component placed without construction joints. However, no 
27 perceivable reduction in performance is anticipated if, for any reason, concrete placement is 
28 interrupted. A free face or cold joint could allow lateral flow but would remain perpendicular to 
29 flow down the shaft. Further discussion of concrete construction is presented in Permit 
30 Attachment G2, Appendix B. 
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2 Requirements for Salado Mass Concrete Aggregates 

Property Fine Aggregate Coarse Aggregate 

Specific Gravity (ASTM C 127, ASTM C 128) 2.65, max 2.80, max 

.Absorption (ASTM C 127, ASTM C 128) 1.5 percent, max 3.5 percent, max 

Clay Lumps and Friable Particles (ASTM C 3.0 percent, max 3.0 percent, max 
142) 

Material Finer than 75-I.Jm (No. 200) Sieve 3.0 percent, max 1.0 percent, max 
(ASTM C 117) 

Organic Impurities (ASTM C 40) No. 3, max N/A 

L.A. Abrasion (ASTM C 131, ASTM C 535) N/A 50 percent, max 

Petrographic Examination (ASTM C 295) Carbonate mineral aggregates Carbonate rock aggregates 
shall not be used shall not be used 

Coal and Lignite, less than 2.00 specific gravity 0.5 percent, max 0.5 percent, max 
(ASTM C 123) 

3 A2.1.4 Performance Requirements 

4 Specifications of concrete properties include characteristics in the green state as well as the 
5 hardened state. Properties of hydrated concrete include conventional mechanical properties and 
6 projections of permeabilities over hundreds of years, a topic discussed at the end of this section. 
7 Table A-5 summarizes target properties for SMC. Attainment of these characteristics has been 
a demonstrated (Wakeley et al. , 1995). SMC has a strength of about 40 MPa at 28 days and 
9 continues to gain strength after that time, as is typical of hydrating cementitious materials. 

10 Concrete strength is naturally much greater than required for shaft seal elements because the 
11 state of stress within the shafts is compressional with little shear stress developing. In addition, 
12 compressive strength of SMC increases as confining pressure increases (Pfeifle et al. , 1996). 
13 Volume stability of the SMC is also excellent, which assures a good bond with the salt. 

14 Thermal and constitutive models for the SMC are described in Appendix 0 of the Compliance 
15 Submittal Design Report {Sandia, 1996). Thermal properties are fit to laboratory data and used 
16 to calculate heat distribution during hydr~tion. An isothermal creep law and an increasing 
17 modulus are used to represent the concrete in structural calculations. The resistance 
1a established by concrete to inward creep of the Salado Formation accelerates healing of 
19 microcracks in the salt. The state of stress impinging on concrete elements within the Salado 
20 Formation will approach a lithostatic condition. · 
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Table A-5 
2 Target Properties for Salado Mass Concrete 

Property Comment 

Initial slump 10±1.0in. ASTM C 143, high slump needed for pumping and placement 
Slump at 2 hr 8 ± 1.5 in. 

Initial temperature ::;; 2o•c ASTM C 1064, using ice as part of mixing water 

Air content $2.0% ASTM C 231 (Type B meter) , tight microstructure and higher 
strength 

Self-leveling Restrictions on underground placement may preclude vibration 

No separately batched admixtures Simple and reproducible operations 

Adiabatic temperature rise ::;; 16•c at 28 days To reduce thermally induced cracking 

30 MPa (4500 psi) compressive strength ASTM C 39 , at 180 days after placement 

Volume stabil ity ASTM C 157, length change between +0.05 and -0.02% through 
180 days 

3 Permeability of SMC is very low, consistent with most concretes. Owing to a favorable state of 
4 stress and isothermal conditions, the SMC will remain intact Because little brine is available to 
5 alter concrete elements, minimal degradation is possible. Resistance to phase changes of salt-
6 saturated concretes and mortars within the WIPP setting has been excellent These favorable 
7 attributes combine to assure concrete elements within the Salado will remain structurally sound 
8 and possess very low permeability for exceedingly long periods. 

9 Permeabilities of SMC and other salt-saturated concretes have been measured in Small-Scale 
10 Seal Performance Tests (SSSPT) and Plug Test Matrix (PTM) at the WIPP for a decade and 
11 are corroborated by laboratory measurements (e.g., Knowles and Howard, 1996; Pfeifle et al. , 
12 1996). From these tests, values and ranges of concrete permeability have been developed. For 
13 performance assessments calculations, permeability of SMC seal components is treated as a 
14 random variable defined by a log triangular distribution with a best estimator of 1. 78x 1 o-19 m2 

15 and lower and upper limits of 2.0x10-21 and 1.0x10-17 m2
, respectively. 

16 The probabil ity distribution function is shown in Figure G2A-2. Further, it is recognized that 
17 concrete function is required for only a relatively short-term period as salt reconsolidates. 
18 Concrete is expected to function adequately beyond its design life. For calculational expediency, 
19 a higher, very conservative permeability of 1.0x10-14 is assigned to concrete after 400 years. 
20 This abrupt change in permeability does not imply degradation, but rather -reflects system 
21 redundancy and the fac·t that concrete is no longer relied on as a seal component. 

22 A2.1.5 Verification Methods 

23 The concrete supplier shall perform the inspection and tests described below (Tables A-6 and 
24 A-7) and, based on the results of these inspections and tests, shall take appropriate action. The 
25 laboratory performing verification tests shall be on-site and shall conform with ASTM C 1077. 
26 Individuals who sample and test concrete or the constituents of concrete as required in this 
27 specification shall have demonstrated a knowledge and ability to perform the necessary test 
28 proceoores equivalent to the ACI minimum guidelines for certification of Concrete Laboratory 
29 Testing Technicians, Grade I. The Buyer will inspect the laboratory, equipment, and test 
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procedures for conformance with ASTM C 1 077 prior to start of dry materials batching 
2 operations and prior to restarting operations. 

3 A2.1 .5.1 Fine Aggregate 

4 (A) Grading. Dry materials will be sampled while the batch plant is operating; there shall be a 
5 sieve analysis and fineness modulus determination in accordance with ASTM C 136. 

6 (B) Fineness Modulus Control Chart. Results for fineness modulus shall be grouped in sets of 
7 three consecutive tests, and the average and range of each group shall be plotted on a control 
8 chart. The upper and lower control limits for average shall be drawn 0.10 units above and below 
9 the target fineness modulus, and the upper control limit for range shall be 0.20 units above the 

10 target fineness modulus. 

11 Table A-S 
12 Test Methods Used for Measuring Concrete Properties During and After Mixing 

Property Test Method Title 

Slump ASTM C 143 Slump of Portland Cement Concrete 

Unit weight ASTM C 138 Unit Weight, Yield , and Air Content (Gravimetric) of Concrete 

Air content ASTM C 231 Air Content of Freshly Mixed Concrete by the Pressure Method 

Mixture temperature ASTM C 1064 Temperature of Freshly Mixed Concrete 

13 Table A-7 
14 Test Methods Used for Measuring Properties of Hardened Concrete 

Property Test Method Title 

Compressive strength ASTM C 39 Compressive Strength of Cylindrical Concrete Specimens 

Modulus of elasticity ASTM C 469 Static Modulus of Elasticity and Poisson 's Ratio of Concrete in 
Compression 

Volume stability ASTM C 157 Length Change of Hardened Cement. Mortar and Concrete 

1s (C) Con-ective Action for Fine Aggregate Grading. When the amount passing any sieye is 
16 outside the specification limits, the fine aggregate shall be immediately resampled and retested. 
17 lf there is another failure for any sieve, the fact shall be immediately reported to the Buyer. 
18 Whenever a point on the fineness modulus control chart, either for average or range, is beyond 
19 one of the control limits, the frequency of testing shall be doubled. lf two consecutive points are 
20 beyond the control limits, the process shall be stopped and stock dis~arded if necessary. 

21 (D) Moisture Content Testing. There shall be at least two tests for moisture content in 
22 accordance with ASTM C 566 during each 8-hour period of dry materials batch plant operation. 

23 (E) Moisture Content Corrective Action. Whenever the moisture content of fine aggregate 
24 exceeds 0.1 % by weight, the fine aggregate shall be immediately resampled and retested. If 
25 there is another failure the batching shall be stopped. 
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A2.1.5.2 Coarse Aggregate 

2 (A) Grading. Coarse aggregate shall be analyzed in accordance with ASTM C 136. 

3 (B) Corrective Action for Grading. When the amount passing any sieve is outside the 
4 specification limits, the coarse aggregate shall be immediately resampled and retested. If the 
s second sample fails on any sieve, that fact shall be reported to the Buyer. Where two 
6 consecutive averages of five tests are outside specification limits, the dry materials batch plant 
7 operation shall be stopped, and immediate steps shall be taken to correct the grading. 

a (C) Moisture Content Testing. There shall be at least two tests for moisture content in 
9 accordance with ASTM C 566 during each 8-hour period of dry materials batch plant operation. 

10 (D) Moisture Content Corrective Action. Whenever the moisture content of coarse aggregate 
11 exceed 0.1 % by weight, the coarse aggregate shall be immediately resampled and retested. If 
12 there is another failure, batching shall be stopped. 

13 A2.1 .5.3 Batch-Plant Control 

14 The measu'rement of all constituent materials including cementitious materials, each size of 
15 aggregate, and granular sodium chloride shall be continuously controlled. The aggregate batch 
16 weights shall be adjusted as necessary to compensate for their nonsaturated surface-dry 
17 condition. 

18 A2.1.5.4 Concrete Products 

19 Concrete products will be tested during preparation and after curing as summarized in Tables A-
20 6 and A-7 for preparation and hydrated concrete, respectively. 

21 A2.2 Compacted Clay 

22 Compacted clays are commonly proposed as primary sealing materials for nuclear waste 
23 repositories and have been extensively investigated (e.g., Gray, 1993). Compacted clay as a 
24 shaft sealing component provides a barrier to brine and possibly to gas flow into or out of the 
2s repository and supports the shaft with a high density material to minimize subsidence. In the 
26 event that brine does contact the compacted clay columns, bentonitic clay can generate a 
27 beneficial swelling pressure. Swelling would increase internal supporting pressure on the shaft 
2s wall and accelerate healing of any disturbed rock zone. Wetted, swelling clay will seal fractures 
29 as it expands into available space and will ensure tightness between the clay seal component 
30 and the shaft walls. 

31 A2.2.1 Functions 

32 In general, clay is used to prevent fluid flow either down or up the shaft. In addition, clay will 
33 stabilize the shaft opening and provide a backstress within the Salado Formation that will 
34 enhance healing of microfractures in the disturbed rock. Bentonitic clays are specified for 
35 Components 4, 8, and 12. In addition to limiting brine migration down the shafts, a primary 
36 function of a compacted clay seal through the Rustler Formation (Component 4) is to provide 
37 separation of water bearing units. The primary function of the upper Salado clay column 
38 (Component 8) is to limit groundwater flow down the shaft, thereby adding assurance that the 
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reconsolidating salt column is protected. The lower Salado compacted clay column (Component 
2 12) will act as a barrier to brine and possibly to gas flow (see construction alternatives in 
3 Appendix B) soon after placement and remain a barrier throughout the regulatory period. 

4 A2.2.2 Material Characteristics 

5 The Rustler and Salado compacted clay columns will be constructed of a commercial well-
6 sealing grade sodium bentonite blocks compacted to between 1.8 and 2.0 g/cm3

. An extensive 
7 experimental data base exists for the permeability of sodium bentonites under a variety of 
8 conditions. Many other properties of sodium bentonite, such as strength, stiffness, and chemical 
9 stability also have been thoroughly investigated. Advantages of clays for sealing purposes 

10 include low permeability, demonstrated longevity in many types of natural environments, 
11 deformability, sorptive capacity, and demonstrated successful utilization in practice for a variety 
12 of sealing purposes. 

13 A variety of clays cou.ld be considered for WIPP sealing purposes. For WIPP, as for most if not 
14 all nuclear waste repository projects, bentonite has been and continues to be a prime candidate 
15 as the clay sealing material. Bentonite clay is chosen here because of its overwhelming positive 
16 sealing characteristics. Bentonite is a highly plastic swelling clay material (e.g., Mitchell , 1993), 
17 consisting predominantly of smectite minerals (e.g., IAEA, 1990). Montmorillonite, the 
18 predominant smectite mineral in most bentonites, has the typical plate-like structure 
19 characteristic of most clay minerals. 

20 The composition of a typical commercially available sodium bentonite (e.g. Volclay , granular 
21 sodium bentonite) contains over 90% montmorillonite and small portions of feldspar, biotite, 
22 selenite, etc. A typical sodium bentonite has the chemical composition summarized in Table A-8 
23 (American Colloid Company, 1995). This chemical composition is close to that reported for MX-
24 80 which was used successfully in the Stripa experiments (Gray, 1993). Sodium bentonite has a 
25 tri-layer expanding mineral structure of approximately (AI Fe1.67 Mgo33) Si40 10 (OH2) Na+ca++o33· 
26 Specific gravity of the sodium bentonite is about 2.5. The dry bulk density of granular bentonite 
27 is about 1.04 g/cm3

. 

28 Densely compacted bentonite (of the order of 1.75 g/cm\ when confined, can generate a 
29 swelling pressure up to 20 MPa when permeated by water (IAEA, 1990). The magnitude of the 
30 swelling pressure generated depends on the chemistry of the permeating water. Laboratory and 
31 field measurements suggest that the bentonite specified for shaft seal materials in the Salado 
32 may achieve swell pressures of 3 to 4 MPa, and likely substantially less. Swelling pressure in 
33 the bentonite column is not expected to be appreciable because little contact with brine fluids is 
34 conceivable. Further considerations of potential swel ling of bentonite within the Rustler 
35 Formation may be appropriate, however. 
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Table A-8 
2 Representative Bentonite Composition. 

Chemical Compound 

Si02 

Ali03 

Fe203 

FeO 

MgO -

Na20 

CaO 

H20 

Trace Elements 

Weight% 

63.0 

21 .1 

3.0 

0.4 

2.7 

2.6 

0.7 

5.6 

0.7 

3 Mixtures of bentonite and water can range in rheological characteristics from a virtually 
4 Newtonian fluid to a stiff solid , depending on water content. Bentonite can form stiff seals at low 
5 moisture content, and can penetrate fractures and cracks when it has a higher water content. 
6 Under the latter conditions it can fill void space in the seal itself and disturbed rock zones. 
7 Bentonite with dry density of 1. 75 g/cm3 has a cohesion of 5-50 kPa, and a friction angle of 5 to 
8 15° (IAEA, 1990). At density greater than 1.6-1 . 7 g/cm3

, swelling pressure of bentonite is less 
9 affected by the salinity of groundwater providing better chemical and physical stabilities. 

10 A2.2.3 Construction 

11 Seal performance within the Salado Formation is far more important to regulatory compliance 
12 than is performance of earthen fill in the overlying formations. Three potential construction 
13 methods might be used to place clay in the shaft, as discussed in Appendix B. Construction of 
14 bentonite clay components specifies block assembly procedures demonstrated successfully at 
15 the WIPP site (Knowles and Howard, 1996) and in a considerable body of work by Roland 
16 Pusch (see summary in Gray, 1993). To achieve low permeabilities, dry density of the bentonite 
17 blocks should be about 2.0 g/cm3

, although a range -of densities is discussed in Section 2.2.4. A 
1s high density of clay components is also desirable to carry the weight of overlying seal material 
19 effectively and to minimize subsidence. 

0 

20 Placement of clay in the shaft is one area of construction that might be made more cost and 
21 time effective through optimization studies. An option to construct clay columns using dynamic 
22 compaction will likely prove to be efficient, so it is specified for earthen fill in the Dewey Lake 
23 Redbeds (as discussed later) and may prqye tQ be an accej?table placement method for other 
24 components. Dyrramic compaction would use equipment developed for placement of crushed 
25 salt. The Canadian nuclear waste program has conducted extensive testing, both in situ and in 
2_6 large scale laboratory compaction of clay-based barrier materials with dynamic hydraulically 
21 powered impact hammers (e.g., Kjartanson et al , 1992). The Swedish program similarly has 
28 investigated field compaction of bentonite-based tunnel backfill by means of plate vibrators 
29 (e.g., Nilsson, 1985). Both studies demonstrated the feasibility of in situ compaction of 
30 bentonite-based materials to a high density. Near surface, conventional compaction methods 
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1 will be used because insufficient space remains for dynamic compaction using the multi-deck 
2 work stage. 

3 A2.2.4 Performance Requirements 

4 The proven characteristics of bentonite assure attainment of very low permeability seals. It is 
5 recognized that the local environment contributes to the behavior of compacted clay 
6 compOnents. Long-term materiaf stability is a highly desired sealing attribute. Clay components 
7 located in brine environments will have to resist cation exchange and material structure 
8 alteration. Clay is geochemically mature, reducing likelihood of alteration and imbibition of brine 
9 is limited to isolated areas. Compacted clay is designed to withstand possible pressure 

10 gradients and to resist erosion and channeling that could conceivably lead to groundwater flow 
11 through the seal. Co.mpacted clay seal components support the shaft walls and promote healing 
12 of the- salt DRZ. VoTume expansion or swelling would accelerate healing in the salt. A barrier to 
13 gas flow could be constructed if moisture content of approximately 85% of saturation could be 
14 achieved. 

15 Permeability of bentonite is inversely correlated to dry density. Figure G2A-3 plots bentonite 
16 permeability as a function of reported sample density for sodium bentonite samples. The 
17 permeability ranges from approximately 1 x 10-21 to 1 x 10-17 m2

. In all cases, the data in Figure 
18 G2A-3 are representative of low ionic strength permeant waters. Data provided in this figure are 
19 limited to sodium bentonite and bentonite/sand mixtures with clay content greater than or equal 
20 to 50%. Cheung et al. (1987) report that in bentonite/sand mixtures, sand acts as an inert 
21 fraction which does not alter the permeability of the mixture from that of a 100 % bentonite 
22 sample at the same equivalent dry density. Also included in Figure G2A-3 are the three point 
23 estimates of permeability at dry densities of 1.4, 1.8, and 2.1 g/cm3 provided by Jaak Daemen of 
24 the University of Nevada, Reno, who is actively engaged in WIPP-specific bentonite testing. 

25 A series of in situ tests (SSSPTs) that evaluated compacted bentonite as a sealing material at 
26 the WIPP site corroborate data shown in Figure G2A-3. Test Series D tested two 100% 
27 bentonite seals in vertical boreholes within the Salado Fprmation at the repository horizon. The 
28 diameter of each seal was 0.91 m, and the length of each seal was 0.91 m. Cores of the two 
29 bentonite seals had initial dry densities of 1.8 and 2.0 g/cm3

. Pressure differentials of 0. 72 and 
30 0.32 MPa were maintained across the bentonite seals with a brine reservoir on the upstream 
31 (bottom) of the seals for several years. 

32 Over the course of the seal test, no visible brine was observed at the downstream end of the 
33 seals. Upon decommissioning the SSSPT, brine penetration was found to be only 15 em. 
34 Determination of the absolute permeability of the bentonite seal was not precise; however, a 
35 bounding calculation of 1 x 1 o-19 m2 was made by Knowles and Howard (1996). 

36 Beginning with a specified dry density of 1.8 to 2.0 g/cm3 and Figure G2A-3, a distribution 
37 fynction for clay permeability was developed and is provided in Figure G2A-4. Parameter . 
38 distribution reflects some conservative assumptions. pertaining bWIPP seal applications. The 
39 following provide rationale behind the distribution presented in Figure G2A-4. 

4o 1. A practical minimum for the distribution can be specified at 1 x 1 o-21 m2
. 
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1 2. If effective dry density of the bentonite emplaced in the seals only varies from 1.8 to 
2 2.0 g/cm3

, then a maximum expected permeability can be extrapolated from Figure 
3 G2A-3as1x10-19 m2

. 

4 3. Uncertainty exists in being able to place massive columns of bentonite to design 
5 specifications. To address this uncertainty in a conservative manner, it is assumed that 
6 the compacted clay be placed at a dry density as low as 1.6 g/cm 3

. At 1.6 g/cm3
, the 

7 maximum permeability for ·the clay would be approximately 5x1 o-19 m2
. Therefore, 

8 neglecting sal inity effects, a range of permeability from 1 x10-21 to 5x10-19 m2 with a 
9 best estimate of less than 1 x 1 o-19 m2 could be reasonably defined (assuming a best 

10 estimate emplacement density of 1.8 g/cm3
) . It could be argued, based on Figure G2A-

11 3, that a best estimate could be as low as 2x10-20m2
. 

12 Salinity increases bentonite permeability; however, these effects are greatly reduced at the 
13 densities specified for the shaft seal. At seawater salinity, Pusch et al. (1989) report the effects 
14 on permeability could be as much as a factor of 5 (one-half order of magnitude). To account for 
15 salinity effects in a conservative manner, the maximum permeability is increased from 5x 1 o-19 

16 to 5x10-18 m2
. The best estimate permeability is increased by one-half order of magnitude to 

17 5x10-19 m2
. The lower limit is held at 1 x 10-21 m2

. Because salinity effects are greatest at lower 
18 densities, the maximum is adjusted one full order of magnitude while the best estimate 
19 (assumed to reside at a density of 1.8 g/cm3

) is adjusted one-half of an order. 

20 The four arguments presented above give rise to the permeability cumulative frequency 
2 1 distribution plotted in Figure G2A-4, which summarizes the performance specification for 
22 bentonite columns. 

23 A2.2.5 Verification Methods 

24 Verification of specified properties such as density, moisture content or strength of compacted 
25 clay seals can be determined by direct access during construction. However, indirect methods 
26 are preferred because certain measurements, such as permeability , are likely to be time 
27 consum ing and invasive. Methods used to verify the quality of emplaced seals will include 
2s quality of block production and field measurements of density. As a minimum, standard quality 
29 control procedures recommended for compaction operations will be implemented including 
30 visual observation, in situ density measurements, and moisture content measurements. Visual 
31 observation accompanied by detailed record keeping wi ll assure design procedures are being 
32 followed. In situ testing will confirm design objectives are accomplished in the field . 

33 Density measurements of compacted clay shall follow standard procedures such as ASTrl/1 
34 D 1556, D 2167, and D 2922. The moisture content of clay blocks shall be calculated based on 
35 the water added during mixing and can be confirmed by following ASTM Standard procedures 
36 D 22i6 and D 30i7. It is probable that verification procedures will require modifications to be 
37 applicable within the shaft. As a minimum, laboratory testing to certify the above referenced 
38 quality control measures will be performed to assure that the field measurements provide 
39 reliable results. 

40 A2.3 Asphalt Components 

41 Asphalt is used to prevent water migration down the shaft in two ways: an asphalt column 
42 bridging the Rustler/Salado contact and a "waterstop" sandwiched between concrete plugs at 
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1 three locations within the Salado Formation, two above the salt column and one below the salt 
2 column. An asphalt mastic mix (AMM) that contains aggregate is specified for the column while 
3 the specification for the waterstop layer is pure asphalt. 

4 Asphalt is a widely used construction material with many desirable properties. Asphalt is a 
5 strong cement, is readily adhesive, highly waterproof, and durable. Furthermore, it is a plastic 
6 substance that provides controlled flexibility to mixtures of mineral aggregates with which it is 
7 usually comoihed. It is highly resistant to most acids, salts, and alkalis. A number of asphalts 
8 and asphalt mixes are available that cover a wide range of viscoelastic properties which allows 
e the properties of the mixture to be designed for a wide range of requirements for each 

10 application. These properties are well suited to the requirements of the WIPP shaft seal system. 

11 A2.3.1 Functions 

12 The generic purpose of asphalt seal components above the salt column is to eliminate water 
13 migration downward. The asphalt waterstops above the salt column are designed to intersect 
14 the DRZ and limit fluid flow. Asphalt is not the lone component preventing flow of brine 
15 downward; it functions in tandem with concrete and a compacted clay column. Waterstop 
16 Component# 11 located below the salt column would naturally limit upward flow of brine or gas. 
17 Concrete abutting the asphalt waterstops provides a rigid element that creates a backstress 
18 upon the inward creeping salt, promoting healing within the DRZ. Asphalt is included in the 
19 WIPP shaft seal system to reduce uncertainty of system performance by providing redundancy 
20 of function while using an alternative material type. The combination of shaft seal components 
21 restricts fluid flow up or down to allow time for the salt column to reconsolidate and form a 
22 natural fluid-tight seal. 

23 The physical and thermal attributes of asphalt combine to reduce fluid flow processes. The 
24 placement fluidity permits asphalt to flow into uneven interstices or fractures along the shaft 
25 wall. Asphalt will self-level into a nearly voidless mass. As it cools, the asphalt will eventually 
26 cease flowing . The elevated temperature and thermal mass of the asphalt will enhance creep 
27 deformation of the salt and promote healing of the DRZ surrounding the shaft. Asphalt adheres 
28 tightly to most materials, eliminating flow along the interface between the seal material and the 
29 surrounding rock. 

30 A2.3".2 Material Characteristics 

31 The asphalt column specified for the WIPP seal system is an AMM commonly used for hydraulic 
32 structures. The AMM is a mixture of asphalt, sand, and hydrated lime. The asphalt content of 
33 AMM is h igh~r than those used in typical hot mix asphalt concrete (pavements). High asphalt 
34 contents (10-20% by weight) and fine, well-graded aggregate (sand and mineral fillers) are used 
35 to obtain a near voidless mix. A low void content ensures a material \t.tith extremely low water 
36 permeability because there are a minimum number of connected pathways for brine migration. 

37 A number of different asphaltic construction materials, including hot mix asphalt concrete 
38 (HMAC), neat asphalt, and AMMs, were evaluated for use in the WIPP seal design. HMAC was 
39 eliminated because of construction difficulty that might have led to questionable performance. 
40 An AMM is selected as a preferred alternative for the asphalt columns because it has economic 
41 and performance advantages over the other asphaltic options. Aggregate and mineral fines in 
42 the AMM increase rigidity and strength of the asphalt seal component, thereby enhancing the 
43 pQ@ntial to heal the DRZ and reducing shrinkage relative to nea! asphalt. 
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Viscosity of the AMM is an important physical property affecting construction and performance. 
2 The AMM is designed to have low enough viscosity to be pumpable at application temperatures 
3 and able to flow readily into voids. High viscosity of the AMM at operating temperatures 
4 prevents long-term flow, although none is expected. Hydrated lime is included in the mix design 
5 to increase the stability of the material, decrease moisture susceptibility, and act as an anti-
6 microbial agent. Table A-9 details the mix design specifications for the AMM. 

7 The asphalt used in the waterstop is AR-4000, a graded asphalt of intermediate viscosity. The 
8 waterstop uses pure, or .neat, asphalt because it is a relatively small volume when compared to 
9 the column. 

10 A2.3.3 Construction 

11 Construction of asphalt seal components can be accomplished using a slickline process where 
12 the molten material is effectively pumped into the shaft. The AMM will be mixed at ground level 
13 in a pug mill at approximately 180°C. At this temperature the material is readily pourable. The 
14 AMM will be slicklined and placed using a heated and insulated tremie line. The AMM will easily 
15 flow into irregularities in the surface of the shaft or open fractures until the AMM cools. After 
16 cooling, flow into surface irregularities in the shaft and DRZ will slow considerably because of 
17 the sand and mineral filler components in the AMM and the temperature dependence of the 
18 viscosity of the asphalt. AMM requires no compaction in construction. Neat asphalt will be 
19 placed in a similar fashion . 

20 The technology to pump AMM is available as described in the construction procedures in 
21 Appendix B. One potential problem with this method of construction is ensuring that the slickline 
22 remains heated throughout the construction phase. Impedance heating (a current construction 
23 technique) can be used to ensure the pipe remains at temperatures sufficient to promote flow. 
24 The lower section (say 10m) of the pipe may not need to be heated, and it may not be desirable 
25 to heat it as it is routinely immersed in the molten asphalt during construction to minimize air 
26 entrainment. Construction using large volumes of hot asphalt would be facilitated by placement 
27 in sections. After several meters of asphalt are placed, the slickline would be retracted by two 
28 lengths of pipe and pumping resumed. Once installed, the asphalt components will cool; the 
29 column will require several months to approach ambient conditions. Calculations of cooling 
30 times and plots of isotherms for the asphalt column are given in Appendix D of the Compliance 
31 Submittal Design Report (Sandia, 1996). It should be noted that a thermal pulse into the 
32 surrounding rock salt could produce positive rock mechanics conditions. Fractures will heal 
33 much faster owing to thermally activated dislocation motion and diffusion. Salt itself will creep 
34 inward at a much greater rate as well. 
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Asphalt Component Specifications 

AMM Composition: 20 wt% asphalt (AR-4000 graded asphalt) 
70 wt% aggregate (silicate sand) 
10 wt% hydrated lime 

Aggregate 
(% passing by weight) 

US Sieve Size Specification Limits 

2.36 mm (No.8) 100 

1.1 8 mm (No. 16) 90 

600 (No. 30) 55-75 

300 (No. 50) 35-50 

150 (No. 100) 15-30 

75 (No. 200) 5-15 

Mineral Filler: Hydrated Lime Chemical Composition: 

Total active lime content (% by weight) .......................... .................... . .... ...... .. .. .. ............ min. 90.0% 
Unhydrated lime weight(% by weight CaO) .................. ... ... ..... ....... ..... ........ ..... ... ............. max. 5.0% 
Free water(% by weight H20) ..... ..................... ................... . . . . . . . . . .. . . . . . . . ..... ....... ...... ..... .... max. 4.0% 

Residue Analysis: 

Residue retained on No. 6 sieve ....... ....... .... ...... ..... ............. .... ....... ........................ ........... max. 0.1% 
Residue retained on No. 30 sieve ................. ..... .......... .. ........ .... ........... ..... ....... .... ... .......... max. 3.0% 

3 A2.3.4 Performance Requirements 

4 Asphalt components are required to endure for about 100 years as an interim seal while the 
5 compacted salt component reconsolidates to create a very low permeability seal component. 
6 Since asphalt will not be subjected to ultraviolet light or an oxidizing environment, it is expected 
7 to provide an effective brine seal for several centuries. Air voids should be less than 2% to 
8 ensure low permeability. Asphalt mixtures do not become measurably permeable to water until 
9 voids approach 8% (Brown, 1990). 

10 At Hanford, experiments are ongoing on the development of a passive surface barrier designed 
11 to isolate wastes (in this case to prevent downward flux of water and upward flux of gases) for 
12 1000 years with no maintenance. The surface barrier uses asphalt as one of many horizontal 
13 components because low-air-void, high-asphalt-content materials are noted for low permeability 
14 and improved mechanically stable compositions. The design objective of this asphalt concrete 
15 was to limit infiltration to 1.6x10-9 cm/s (1.6x10-11 m/s, or for fresh water, an intrinsic 
16 permeability of 1.6x10-i8 m2

). The asphalt component of the barrier is composed of a 15 em 
17 layer of asphaltic concrete overlain with a 5-mm layer of fluid-applied asphalt. The reported 
18 hydraulic conductivity of the asphalt concrete is estimated to be 1 x 1 o-9 m/s (equivalent to an 
19 intrinsic permeability of approximately 1 x10- 16 m2 assuming fresh water). Myers and Duranceau 
20 ( 1994) report that the hydraulic conductivity of fluid-applied asphalt is estimated to be 1. Ox 1 o- 11 

21 . to 1.0x 1 o-10 cm/s (equivalent to an intrinsic permeability of approximately 1.0x 1 o-20 to 1.0x 1 o-19 

22 m2 assuming fresh water) . 
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Consideration of published values results in a lowest practical permeability of 1 x 1 o-21 m2
. The 

2 upper limit of the asphalt seal permeability is assumed to be 1 x10-18 m2
. Intrinsic permeability of 

3 the asphalt column is defined as a log triangular distributed parameter, with a best estimate 
4 value of 1x10-20 m2

, a minimum value of 1x10-21 m2
, and a maximum value of 1x10-18 m2

, as 
5 shown in Figure G2A-5. It is recognized that the halite DRZ in the uppermost portion of the 
6 Salado Formation is not likely to heal because creep of salt is relatively .slow. 

7 These values are used in performance assessment of regulatory compliance analyses and in 
8 fluid flow calculations (Appendix C of the Compliance Submittal Design Report (Sandia, 1996)) 
9 pertaining to seal system functional evaluation. Other calculations pertaining to rock mechanics 

10 and structural considerations of asphalt elements are discussed in Appendix D of the 
11 Compliance Submittal Design Report (Sandia, 1996). 

12 A2.3.5 Verification Methods 

13 Viscosity of the AMM must be low enough for easy delivery through a heated slickline. Sufficient 
14 text book information is available to assure performance of the asphalt component; however, 
15 laboratory validation tests may be desirable before installation. There are no plans to test 
16 asphalt components after they are placed. With that in mind, some general tests identified below 
17 would add quantitative documentation to expected performance values and have direct 
18 application to WIPP. The types and objectives of the verification tests are: 

19 Mix Design. A standard mix design which evaluates a combination of asphalt and aggregate 
20 mixtures would quantify density, air voids, viscosity , and permeability . Although the specified 
21 mixture will function adequately, studies could optimize the mix design. 

22 Viscoelastic Properties at Setvice Temperatures. Viscoelastic properties over the range of 
23 expected service temperatures would refine the rheological model. 

24 Accelerated Aging Analysis. Asphalt longevity issues could be further addressed by using the 
25 approach detailed in PNL-Report 9336 (Freeman and Romine, 1994). 

26 Brine Susceptibility Analysis. The presumed inert nature of the asphalt mix can be 
27 demonstrated through exposure to groundwater brine solutions found in the Salado Formation. 
28 Potential for degradation will be characterized by monitoring the presence of asphalt 
29 degradation products in WIPP brine or brine simulant as a function of time. Effects on hydraulic 
30 conductivity can be measured during these experiments. 

31 A2.4 Compacted Salt Column 

32 A reconstituted salt column has been proposed as a primary means to isolate for several 
33 decades those repositories containing hazardous materials situated in evaporite sequences. 
34 Reuse of salt excavated in the process of creating the underground openings has been 
35 advocated since the initial proposal by the NAS in the 1950s. Replacing the natural material to 
36 its original setting ensures physical , chemical , and mechanical compatibility with the host 
37 formation. Recent developments in support of the WIPP shaft seal system have produced 
38 confirming experimental results, constitutive material laws: and construction methods that 
39 substantiate use of a salt column for a low permeability, perfectly compatible seal component. 
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1 Numerical models of the shaft and seal system have been used to provide information on the 
2 mechanical processes that affect potential pathways and overall performance of the seal 
3 system. Several of these types of analyses are developed in Appendix D of the Compliance 
4 Submittal Design Report (Sandia, 1996). Simulations of the excavated shaft and the compacted 
5 salt seal element behavior after placement show that as time passes, the host salt creeps 
6 inward, the compacted sah is loaded by the host formation and consolidates, and a back 
7 pressure is developed along the shaft wall. The back pressure imparted to the host formation by 
8 the compacted salt promotes healing of any microcracks in the host rock. As compacted salt 
9 consolidates, density and stiffness incr~ase and permeability decreases. 

10 A2.4.1 Functions 

11 The function of the compacted and reconsolidated salt column is to limit transmission of fluids 
12 into or out of the repository for the statutory period of 10,000 years. The functional period starts 
13 within a hundred years and lasts essentially forever. After a period of consolidation, the salt 
14 column will almost completely retard gas or brine migration within the former shaft opening. A 
15 completely consolidated salt column will achieve flow properties indistinguishable from natural 
16 Salado salt. 

17 A2.4.2 Material Characteristics 

18 The salt component comprises crushed Salado salt with addition of small amounts of water. No 
19 admixtures other than water are needed to meet design specifications. Natural Salado salt (also 
20 called WIPP salt) is typical of most salts in the Permian Basin: it has an overall composition 
21 approaching 90-95 % halite with minor clays, carbonate, anhydrite, and other halite minerals. 
22 Secondary minerals and other impurities are of little consequence to construction or 
23 performance of the compacted salt column as long as the halite content is approximately 90 %. 

24 The total water content of the crushed salt should be approximately 1.5 wt% as it is tamped into 
25 place. Field and laboratory testing verified that natural salt can be compacted to significant 
26 density (p;::: 0.9) with addition of these modest amounts of water. In situ WIPP salt contains 
27 approximately 0.5 wt% water. After it is mined, transported, and stored, some of the connate 
28 water is lost to evaporation and dehydration. Water content of the bulk material that would be 
29 used for compaction in the shaft is normally quite small, on the order of 025 wt%, as measured 
30 during compaction demonstrations (Hansen and Ahrens, 1996). Measurements of water content 
31 of the salt will be necessary periodically during construction to calibrate the proper amount of 
32 water to be added to the salt as it is placed. 

33 Water added to the salt will be sprayed in a fine mist onto the crushed. ~alt as it is cast in each 
34 ·lift. Methods similar tO-those used in the large-scale compaction demonstration will be 
35 developed such that the spray visibly wets the salt grain surfaces. General uniformity of spray is 
36 desired. The water has no special chemical requirements for purity. It can be of high quality 
37 (drinkable) but need not be potable. Brackish water would suffice because water of any quality 
38 would become brackish upon application to the salt. 

39 The mined salt will be crushed and screened to a nominal maximum diameter of 5 mm. 
40 Gradation of particles smaller than 5 mm is not of concern because the crushing process will 
41 create relatively few fines compared to the act of dynamic compaction. Based on preliminary 
42 large-scale demonstrations, excellent compaction was achieved without optimization of particle 
43 sizes. It is evident from results of the large compaction demonstration coupled with laboratory 
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1 studies that initial density can be increased and permeability decreased beyond existing 
2 favorable results. Further demonstrations of techniques, including crushing and addition of 
3 water may be undertaken in ensuing years between compliance certification and beginning of 
4 seal placement. 

5 A2.4.3 Construction 

6 Dynamic compaction is the specified procedure to tamp crushed sa1t in the shaft. Other 
7 techniques of compaction have potential, but their application has not been demonstrated. Deep 
8 dynamic compaction provides the greatest energy input to the crushed salt, is easy to apply, 
9 and has an effective depth of compactive influence far greater than lift thickness. Dynamic 

10 compaction is relatively straightforward and requires a minimal work force. If the number of 
11 drops remains constant, diameter and weight of the tamper increases in proportion to the 
12 diameter of the shaft. The weight of the tamper is a factor in design of the infrastructure 

· 13 supporting the hoisting apparatus. Larger, heavier tampers require equally stout staging. The 
14 construcUon method outlined in Appendix B balances these opposing criteria. Compaction itself 
15 will follow the successful procedure developed in the large-scale compaction demonstration 
16 (Hansen and Ahrens, 1996). 

17 Transport of crushed salt to the working level can be accomplished by dropping it down a 
18 slickline. As noted, additional water will be sprayed onto the crushed salt at the bottom of the 
19 shaft as it is placed. Lift heights of approximately 2 m are specified, though greater depths could 
20 be compacted effectively using dynamic compaction. Uneven piles of salt can be hand leveled. 

21 A2.4.4 Performance Requirements 

22 Compacted crushed salt is a unique seal material because it consolidates naturally as the host 
23 formation creeps inward. As the crushed salt consolidates, void space diminishes, density 
24 increases, and permeability decreases. Thus, sealing effectiveness of the compacted salt 
25 column will improve with time. Laboratory testing over the last decade has shown that 
26 pulverized salt specimens can be compressed to high densities and low permeabilities (Brodsky 
27 et al., 1996). In addition, consolidated crushed salt uniquely guarantees chemical and 
28 mechanical compatibility with the host salt formation. Therefore, crushed salt will provide a seal 
29 that will function essentially forever once the consolidation process is completed. Primary 
3o performance results of these analyses include plots of fractional density as a function of depth 

·31 and time for the crushed salt column and permeability distribution functions that will be used for 
32 performance assessment calculations. These performance results are summarized near the end 
33 of this section, following a limited background discussion. 

34 To predict performance, a constitutive model for crushed salt is required. To this end, a 
35 technical evaluation of potential crushed salt constitutive models was completed (Callahan et 
36 al., 1996). Ten potential crushed salt constitutive models were identified in a literature search to 
37 describe the phenomenological and micromechanical procE)sses governing consolidation of 
38 crushed salt Three of the ten potential models were selected for rigorous comparisons to a 
39 specially developed, although somewhat limited, database. The database contained data from 
40 hydrostatic and shear consolidation laboratory experiments. The experiments provide 
41 deformation (strain) data as a function of time under constant stress conditions. Based on 
42 volumetric strain measurements from experiments, change in crushed salt density and porosity 
43 are known. In some experiments, permeability was also measured, which provides a 
44 relationship between density and permeability of crushed salt. Models were fit to the 
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1 experimental database to determine material parameter values and the model that best 
2 represents experimental data. 

3 Modeling has been used to predict consolidating salt density as a function of time and position 
4 in the shaft. Position or depth of the calculation is important because creep rates of intact salt 
5 and crushed salt are strong functions of stress difference. Analyses made use of a "pineapple" 
6 slice structural model·at the top (430 m) , middle (515 m), and bottom (600 m) of the compacted 
7 salt column. Initial fractional density of the compacted crushed salt was 0.90 (1944 kg m-3

) . The 
8 structural model, constitutive material models, boundary conditions, etc. are described in 
9 Appendix D of the Compliance Submittal Design Report (Sandia, 1996). Modeling results 

10 . coupled with laboratory-determined relationships between density and permeability were used 
11 to develop distribution functions for permeability of the compacted crushed salt column for 
12 centuries after seal emplacement. 

13 Analyses used reference engineering values for parameters in the constitutive models (e.g. , the 
14 creep model for intact salt and consolidation models for crushed salt) . Some uncertainty 
15 associated with model parameters exists in these constitutive models. Consolidating salt density 
16 was quantified by predicting density at specific times using parameter variations. Many of these 
17 types of calculations comparing three models for consolidation of crushed salt were performed 
18 to quantify performance of the salt column, and the reader is referred to Appendix D of the -
19 Compliance Submittal Design Report (Sandia, 1996) for more detail. 

20 Predictions of fractional density as a function of time and depth are shown in Figure G2A-6. 
21 Performance calculations of the seal system require quantification of the resultant salt 
22 permeability. The permeability can be derived from the experimental data presented in Figure 
23 G2A-7. This plot depicts probabilistic lines through the experimental data. From these lines, 
24 distribution functions can be derived. Permeability of the compacted salt column is treated as a 
25 transient random variable defined by a log triangular distribution. Distribution functions were 
26 provided for 0, 50, 100, 200, and 400 years after seal emplacement, assuming that fluids in the 
27 salt column pores spaces would not produce a backstress. The resultant cumulative frequency 
28 distribution for seal permeability at the seal mid-height is shown in Figure G2A-8. This method 
29 predicts permeabilities ranging from 1 x 1 o-23 m2 to 1 x 1 o-16 m2

. Because crushed salt 
30 consolidation will be affected by both mechanical and hydrological processes, detailed 
31 calculations were performed. These calculations are presented in Appendices C and D. 

32 Numerical models of the shaft provide density of the compacted salt column as a function of 
33 depth and time. From the density-permeability relationship, permeability of the compacted salt 
34 seal component can be calculated. Similarly, the extent of the disturbed rock zone around the 
35 shaft is provided by numerical models. From field measurements of the hal ite DRZ, permeability 
36 of the DRZ is known as a functio11"'ef depth and time. These spatial and temporal permeability 
37 vaJues provide information reqwired to assess the potential for brine and gas movement in and 
38 around the consolidating salt column. 

39 A2.4.5 Verification Methods 

40 · Results of the large-scale dyn·amic compaction demonstration suggest that deep dynamic 
41 compaction will produce a dense-starting material , and laboratory work and modeling show that 
42 compacted salt will reconsolidate within several decades to an essentially impermeable mass. 
43 As with other seal components, testing of the material in situ will be difficult and probably not the 
44 best way to ensure quality of the seal element. This is particularly apparent for the compacted 

PERMIT ATTACHMENT G2A 
Page G2A-23 of 44 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
November 30, 2010 

salt component because the compactive effort produces a finely powdered layer on the top of 
2 each lift. It turns out that the fine powder compacts into a very dense material when the next lift 
3 is compacted. The best way to ensure that the crushed salt element functions properly is to 
4 establish performance through QA/QC procedures. If crushed salt is placed with a reasonable 
5 uniformity of water and is compacted with sufficient energy, long-term performance can be 
s assured. 

7 Periodic measurements of the water content of loose salt as it is placed in lifts will be used for 
8 verification and quality control. Thickness of lifts will be controlled. Energy imparted to each lift 
9 will be documented by logging drop patterns and drop height. If deemed necessary, visual 

10 inspection of the tamped salt can be made by human access. The powder layer can be 
11 shoveled aside and hardness of underlying material can be qualitatively determined or tested. 
12 Overall geometric measurements made from the original surface of each lift could be used to 
13 approximate compacted density. 

14 A2.5 Cementitious Grout 

15 Cementitious grouting is specified for all concrete members in response to external review 
16 suggestions. Grouting is also used in advance of liner removal to stabilize the ground. 
17 Cementitious grout is specified because of its proven performance, nontoxicity, and previous 
18 use at the WIPP. 

19 A2.5.1 Functions 

20 The function of grout is to stabilize the surrounding rock before existing concrete liners are 
21 removed. Grout will fill fractures within adjacent lithologies, thereby adding strength and 
22 reducing permeability. Grout around concrete members of the concrete asphalt waterstop will 
23 be employed in an attempt to tighten the interface and fill microcracks in the DRZ. Efficacy of 
24 grouting will be determined during construction. In addition, reduction of local permeability will 
25 further limit groundwater influx into the shaft during construction . Concrete plugs are planned for 
26 specific elevations in the lined portion of each shaft. The formation behind the concrete liner will 
27 be grouted from approximately 3 m below to 3 m above the plug positions to ensure stability of 
28 any loose rock. 

29 A2.5.2 Material Characteristics 

30 The grout developed for use in the shaft seal system has the following characteristics: 

31 • no water separation upon hydration, 
32 • low permeability paste, 
33 • fine particle size, 
34 • low hydrational heat, 
35 • no measurable agglomeration subsequent to mixing , 
36 • two hours of injectability subsequent to mixing, 
37 • short set time, 
38 • high compressive strength, ·and 
39 • competitive cost. 
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A cementitious grout developed by Ahrens and coworkers (Ahrens et al., 1996) is specified for 
2 application in the shaft seal design. This grout consists of portland cement, pumice as a 
3 pozollanic material, and superplasticizer in the proportions listed in Table A-10. The ultrafine 
4 grout is mixed in a colloidal grout mixer, with a water to components ratio (W:C) of 0.6: 1. Grout 
5 has been produced with 90 % of the particles smaller than 5 microns and an average particle 
6 size of 2 microns. The extremely small particle size enables the grout to penetrate fractures with 
7 apertures as small as 6 microns. 

8 Table A-10 
9 Ultrafine Grout Mix-Specification 

Component Weight Percent (wt%) 

Type 5 portland cement 45 

Pumice 55 

Superplasticizer 1.5 

10 A2.5.3 Construction 

11 Grout holes will be drilled in a spin pattern that extends from 3 m below to 3 m above that 
12 portion of the lining to be removed. The drilling and grouting sequence will be defined in the 
13 workmanship specifications prior to construction. Grout will be mixed on surface and transferred 
14 to the work deck via the slick line. Maximum injection pressure will be lithostatic, less 50 psig. It 
15 is estimated that four holes can be drilled and grouted per shift. 

16 A2.5.4 Performance Requirements 

17 Performance of grout is not a consideration for compliance issues. Grouting is used to facilitate 
18 construction by stabilizing any loose rock behind the concrete liner. If the country rock is 
19 fractured, grouting will reduce the permeability of the DRZ significantly. Appl ication at the WIPP 
20 demonst~ated permeability reduction in an anhydrite marker bed of two to three orders of 
21 magnitude (Ahrens et al. , 1996). Reduction of local permeability adds to longevity of the grout 
22 itself and reduces the possibility of brine contacting seal elements. Because grout does not 
23 influence compliance issues, a model for it is not used and has not been developed. General 
24 performance achievements are: 

25 • fi lled fractures as small as 6 microns, 
26 • no water separation upon hydr.:ation, 
27 • no evidence of halite dissolution, 
28 • no measurable agglomeration subsequent to mixing, 
29 • one hour of injectabifi ty, 
30 • initial Vicat needle set in 2.5 hours, 
31 • compressive strengtfl 40 MPa at 28 days, and 
32 • competitive cost. 

33 A2.5.5 Verification Methods 

34 No verification of the effectiveness of grouting is currently specrfied. If injection around concrete 
35 plugs is possible, an evaluation of quantities and significance of grouting will be made during 
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construction. Procedural specifications will include measurements of fineness and determination 
2 of rheology in keeping with processes established during the WIPP demonstration grouting 
3 (Ahrens et al., 1996). 

4 A2.6 Earthen Fill 

5 Compacted earthen fill comprise approximately 150 m of shaft fill in the Dewey Lake Redbeds 
6 and near surface stratigraphy. 

7 A2.6.1 Functions 

8 There are minimal performance requirements imposed for Components 1 and 3 and none that 
9 affect regulatory compliance of the site. Specifications for Components 1 and 3 are general: fill 

10 the shaft with relatively dense material to reduce subsidence. 

11 A2.6.2 Material Characteristics 

12 Fill can utilize material that was excavated during shaft sinking and stored at the WIPP site, or a 
13 borrow pit may be excavated to secure fill material. The bulk fill material may include bentonite 
14 additive, if deemed appropriate. 

15 A2.6.3 Construction 

16 Dynamic compaction is specified for the clay column in the Dewey Lake Formation because of 
17 its perceived expediency. Vibratory compaction will be used near surface when there is no 
18 longer space for the three stage construction deck. 

19 A2.6.4 Performance Requirements 

20 Care will be taken to compact the earthen fill with an energy of twice Modified Proctor energy, 
21 which has been shown to produce a dense, uniform fill. 

22 A2.6.6 Verification 

23 Materials placed will be documented, with density measurements as appropriate. 

24 A3. CONCLUDING REMARKS 

25 Material specifications in this appendix provide descriptions of seal materials along with 
26 reasoning about why they are expected to function well in the WIPP setting. The specification 
27 follows a framework that states the function of the seal component, a description of the material, 
2a and a summary of construction techniques that could be implemented without resorting to 
29 extensive development efforts. Discussion of performance requirements for each material is the 
30 most detailed section because design of the seal system requires analysis of performance to 
31 ascertain compliance with regulations. Successful design of the shaft seal system is 
32 demonstrated by an evaluation of how well the design performs, rather than by comparison with 
33 a predetermined quantity. · 

34 Materials chosen for use in the shaft seal system have severaf common desirable attributes: low 
35 permeability, availability, high density, longevity, low cost, constructability, and supporting 
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documentation. Functional redundancy using different materials provides an economically and 
2 technologically feasible shaft seal system that limits fluid transport. 
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Figure G2A-1 
Schematic of the WIPP Shaft Seal Design 
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Sodium Bentonite Permeability Versus Density 
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Figure G2A-4 
Cumulative Frequency Distribution for Compacted Bentonite 
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Figure G2A-5 
Asphalt Permeability Cumulative Frequency Distribution Function 
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Fractional Density of the Consolidating Salt Column 
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SHAFT SEALING CONSTRUCTION PROCEDURES 

SHAFT SEALING SYSTEM 
COMPLIANCE SUBMITTAL DESIGN REPORT 

Appendix B Abstract 

This appendix describes equipment and procedures used to construct the shaft seals as 
specified in Permit Attachment G2. Existing or reasonably modified construction equipment is 
specified, standard mining practices are applied, and a general schedule is provided at the end 
of this' appendix. T~is appendix describes the following activities: 

• pre-sealing activities for the sub-surface and ··surface,-
• construction and operation of a multi-deck stage, 
• installation of special concrete (sum'ps, shaft station monoliths, and concrete plugs) , 
• installation of compacted clay columns, 
• emplacement and dynamic compaction of WIPP salt, 
• . installation of neat asphalt and asphaltic mastic mix, 
• grouting of concrete plugs and the country rock behind existing shaft liners, 
• removal of portions of the existing shaft liners, and. 
• emplacement of compacted earthen fill. · 
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This appendix describes construction specifications for placement of shaft seal materials. 
Flexibility is incorporated in construction specifications to facilitate placement of several different 
material types.Engineering materials used to seal the full length of the shaft include earthen fill, 
compacted clay, tamped crushed salt, asphalt, concrete, and a combination of concrete and 
asphalt in concrete-asphalt waterstops. Appendix A of Permit Attachment G2 provides details of 
the materials. A full-length shaft seal of this type has never before been constructed; however, 
application of available technology and equipment, standard construction practices, and 
common materials provides confidence that the system can be placed to satisfy the design 
requirements. 

A primary feature of the construction specification is development of a work platform from which 
seal materials are placed. Although the proposed mufti-deck stage (galloway) proposed here is 
engineered specifically for shaft sealing operations, it is similar to stages used for construction 
of shafts. Inherently flexible, the multi-deck stage facilitates several construction methods 
required for the various materials specified for the shaft seal system. It provides an assembly of 
a sfickline and header for transport of flowable materials from the surface to the placement 
horizon. A crane device is attached to the base of the stage to facilitate compaction, and an 
avenue through the stage provides a means to transport bulk material. It is understood that 
procedures specified here may change during the tens of years preceding construction as a 
result of equipment development, additional testing, or design changes. Further, it is 
acknowledged that the construction methods specified are not the only methods that could 
place the seal materials successfully. 

A few assumptions are made for purposes of evaluating construction activities. These 
assumptions are not binding, but are included to assist discussion of general operational 
scenarios. For example, four mufti-deck stages are specified, one for each shaft. This 
specification is based on shaft-sinking experience, which indicates that because of the wear 
encountered, it is advisable to replace rather than rebuild stages. However, much of the 
equipment on the multi-deck stage is reused. For scheduling purposes, it is assumed that 
sealing operations are conducted in two of the four shafts simultaneously. The Air Intake and 
Exhaust Shafts are sealed first, and the Waste and Salt Handling Shafts are sealed last. With 
this approach, shaft sealing will require about six and a half years, excluding related work 
undertaken by the WIPP Management and Operating Contractor (MOC). Sealing the shafts 
sequentially would require approximately eleven and a half years. To facilitate discussion of 
scheduling and responsibilities, it is assumed that sealing operations will be conducted by a , 
contractor other than the MOC. 

Years from now, when actual construction begins, it is probable that alternatives may be 
favored. Therefore, construction procedures note alternative methods in recognition that 
changes are likely and that the construction strategy is sufficiently robust to accommodate 
alternatives. This appendix contains both general and very specific information. It begins with a 
discussion of general mobilization in Section 2. Details of the multi-deck construction stage are 
provided in Section 3. Section 4 contains descriptions of the construction activities. Information 
presented here is supplemented by several engineering drawings and sketches contained in 
Permit Attachment G2, Appendix E. The topical information and the level of provided detail 
substantiate the theory that reliable shaft seal construction is possible using available 
technology and materials. 
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82. Project Mobilization 

2 The duty descriptions that roll ow are for discussion purposes. The discussions do not 
3 presuppose contractual arrangements, but simply identify tasks necessary for shaft seal 
4 construction. 

5 82.1 Subsurface 

6 Prior to initiation of sealing activities, the MOC will remove installations and equipment on the 
7 repository level. A determination of items removed will be made before construction begins. 
8 Such removal would include, but is not limited to, gates and fences at the shaft; equipment such 
9 as winches, ventilation fans, pipelines; and communication and power cables. Additionally, the 

10 following items will be removed from the shafts: 

11 • cables, counterweights, and sheaves; 
12 • existing waterlines; and 
13 • electrical cables not required for sealing operations. 

14 The following equipment will be stored near the shaft on the repository level by the Sealing 
15 Contractor prior to initiation of sealing activities: 

16 • a concrete header, hopper, and pump; 

17 • a concrete pump line to distribute concrete; and 

18 • an auxiliary mine fan and sufficient flexible ventilation tubing to reach work areas 
19 required for installation of the shaft station concrete monolith. 

20 The subsurface will be prepared adequately for placement of the shaft station monolith. 
21 Determination of other preparatory requirements may be necessary at the time of construction. 

22 82.2 Surface 

23 The MOC will remove surface facilities such as headframes, hoists, and buildings to provide 
24 clear space for the Sealing Contractor. Utilities required for sealing activities (e.g., air 
25 compressors, water, electrical power and communication lines) will be preserved. The Sealing 
26 Contractor will establish a site office and facilities required to support the constFUction crews, 
27 including a change house, lamp room, warehouse, maintenance shop, and security provisions. 
28 Locations will be selected and foundations constructed for headframes, multi-deck stage 
29 winches, man/equipment hoist, and exhaust fan. A drawing in Permit Attachment G2, Appendix 
30 E (Sketch E-4) depicts a typical headframe and associated surface facilities. The hoist and 
31 winches will be enclosed in suitable buildings; utilities and ventilation ducting will-be extended to 
32 the shaft collar. The large ventilation fan located near the collar is designed to exhaust air 
33 through the rigid ventilation duct, resulting in the movement of frE?sh air down the shaft. Air flow 
34 will be sufficient to support eight workers to the depth of the repository level. The following 
35 factlities will be procured and positioned near the shaft collar: 

36 • a concrete batch plant capable of weighing, batching, and mi~ the concrete to 
37 design specifications; 

PERMIT ATTACHMENT G28 
Page G28-2 of 52 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 30, 2010 

• a crushing and screening plant to process WIPP salt and local soil; 

2 • an insulated and heated pug mill, asphalt pump, asphalt storage tank, and other 
3 auxiliary equipment; and 

4 • pads, silos, and structures to protect sealing materials from the weather. 

5 The Sealing Contractor will construct a temporary structural steel bulkhead over the shaft at the 
6 surface. The bulkhead will be sufficiently strong to support the weight of the multi-deck stage, 
7 which will be constructed on it. When the multi-deck stage is completed, the headframe will be 
8 erected. The headframe (depicted in Permit Attachment G2, Appendix E, Sketch E-3) will be 
9 built around the multi-deck stage, and a mobile crane will be required during fabrication. When 

10 the headframe is completed, cables for hoisting and lowering the multi-deck stage will be 
11 installed. Cables will run from the three winches, over the sheaves in the headframe, down and 
12 under the sheaves on the multi-deck stage, and up to anchors in the headframe. The headframe 
13 will be sufficiently high to permit the multi-deck stage to be hoisted until the lowest component is 
14 3.05 m (10ft) above surface. This will facilitate slinging equipment below the multi-deck stage 
15 and lowering it to the work surface, as well as activities required at the collar during asphalt 
16 emplacement. 

17 The multi-deck stage will be lowered to clear the collar, allowing the installation of compressed-
18 air-activated steel shaft collar doors, which will serve as a safety device, permitting safe access 
19 to the man cage and bucket, while preventing objects from falling down the shaft. Following 
20 installation of these doors, workers will utilize the multi-deck stage to traverse the shaft from the 
21 collar to the repository horizon, inspecting it for safety hazards and making any necessary 
22 repairs. After this inspection, the multi-deck stage will return to the surface. 

23 82.3 Installation of Utilities 

24 In preparation for placement of shaft seal materials, requisite utilities will be outfitted for 
25 operations. The multi-deck stage will descend from the collar to the repository horizon. As 
26 added assurance against unwanted water, a gathering system similar to the one currently in 
21 place at the bottom of the concrete liner will be installed and moved upward as seal 
2s emplacement proceeds. Water collected will be hoisted to the surface for disposal. Additionally, 
29 any significant inflow will be located and minimized by grouting. After installation of the water 
30 gathering system, the following utilities will be installed from surface to the repository horizon by 
31 securely fastening them to the shaft wall: 

32 • 5.1-cm steel waterline with automatic shut-off valves every 60 m; 

33 • 1 0.2-cm steel compressed-air line; 

34 • power, signal, and communications cables; 

35 • 15.2 em steel slickline and header; and 

36 • a rigid, cylindrical, ventilation duct, which would range from 107 em in diameter in the 
37 three largest shafts to 91 em in diameter in the Salt Handling Shaft. 
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83. Multi-Deck Stage 

2 The multi-deck stage (galloway) provides a work platform from which all sealing operations 
3 except placement of asphalt are conducted. The concept of using a multi-deck stage is derived 
4 from similar equipment commonly employed during shaft sinking operations. Plan and section 
5 views of conceptual multi-deck stages are shown in Permit Attachment G2, Appendix E, 
6 Sketches.E.,1 and E-2. The construction decks specified here are modified from typical shaft 
7 sinking configurations in two important ways to facilitate construction. Conceptual illustrations of 
8 these two modifications are displayed in Figures G2B-1 and G2B-2. Figure G2B-1 illustrates the 
g multi-deck performing dynamic compaction of salt. Figure G2B-2 illustrates the multi-deck stage 

10 configured for excavation of the kerf required for the asphalt waterstop in Salado salt. 

11 A device called a polar crane mounted below the fewer deck can be configured for either 
12 dynamic compaction or salt excavation. The crane can rotate 360° horizontally by actuating its 
13 geared track drive. Its maximum rotational speed will be approximately two revolutions per 
14 minute. The crane can be controlled manually or by computer (computerized control will swiftly 
15 position the tamper in the numerous drop positions required for dynamic compaction). When 
16 excavation for the concrete-asphalt waterstops is required, the tamper, electromagnet, and 
17 cable used for dynamic compaction will be removed, and a custom salt undercutter will be 
18 mounted on the polar crane trolley. Geared drives on the crane, trolley, and undercutter will 
19 supply the force required for excavation. In addition to the special features noted above and 
20 shown in Figures G2B-1 and G2B-2, the multi-deck stage has the following equipment and 
21 capabilities: 

22 • Maximum hoisting/lowering speed is approximately 4.6 m (15 ft) per minute. 

23 • A cable, electromagnet, and tamper will be attached to the polar crane during dynamic 
24 compaction. The cylindrical tamper consists of A-36 carbon steel plates bolted 
25 together with high-tensile-strength steel bolts. It is hoisted and dropped by the polar 
26 crane using the electromagnet. The tamper will be mechanically secured to the polar 
27 crane before personnel are allowed under it. 

28 • Range-finding lasers will facilitate the accurate positioning ofthe multi-deck stage 
29 above the work surface and allow the operator to determine when the surface is 
30 sufficiently level. The distance indicated by each laser will be displayed on a monitor at 
31 the crane control station. 

32 • Flood lights and remotely controlled closed-circuit television equipment will enable the 
33 crane operator to view operations below the multi-deck stage on a monitor. 

34 • Fold-out floor extensions that accommodate the variance in shaft diameter between 
35 the unlined and lined portions of the shaft will be provided for safety. 

36 • A cutout in each deck, combined with a removable section of the polar crane track, will 
37 permit stage movement without removal of the rigid ventilation duct (which is fastened 
38 to the shaft wall). 
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The multi-deck stage is equipped with many of the features found on conventional shaft sinking 
2 stages, such as: 

3 • three independent hoisting/lowering cables, 

4 • man and material conveyances capable of passing through the multi-deck stage and 
5 accessing the working surface below, 

.. .., 

6 • a jib crane that can be used to service the working surface below, 

7 • removable safety screens and railings, and 

8 • centering devices. 

9 Three sets of double locking devices are provided to secure the multi-deck stage to the shaft 
10 wall. A suitable factor of safety for these locking devices is judged to be 4. The area of the grips 
11 securing the deck is calculated from static principles: 

12 FS = p(Co )(A)!W (8-1) 

13 where: 

14 FS = factor of safety 
15 fJ 

16 

= steel/salt friction coefficient= 0.15 (see Table 20.1 in McClintock and Aragon, 1966; 
and Van Sambeek, 1988) 

17 Co 
18 

19 w 
20 A 

= 

= 
= 

compressive strength of WI PP salt, which varies from 172 kg/cm2 to 262 kg/cm2 (Van 
Sambeek, 1988) 
total vertical weight 
total gripper pad surface area. 

21 Manipulating the equation to solve for required area, applying a factor of safety of 4, selecting 
22 the heaviest work stage (753,832 kg) and the minimum compressive strength value for salt 
23 (assuming that the locking pressure equals the minimum compressive strength of salt), the 
24 following gripper surface area (A) is: 

25 A= 4(753,832 kg)/0.15(172 kg/cm2
) = 11,416.5 cm2

, and each of the six gripper 
26 pads would be 1902.8 cm2

. 

27 As designed, each gripper pad area is 2167.2 cm2
, resulting in a factor of safety (FS) of 4.56. 

28 Additionally, although tension in the hoisting cables is relaxed while the multi-deck stage is in 
29 the locked configuration, the cables are still available to hold the work-deck, should the locking 
30 devices fail. 

31 84. Placement of Sealing Materials 

32 Construction activities include placement of materials in three basic ways: (1) by slickline (e.g., 
33 concrete and asphalt), (2) by compaction (e.g., salt and earthen fill), and (3) by physical 
34 placement (e.g., clay blocks). Materials will be placed at various elevations using identical 
35 procedures. Because placement procedures generally are identical regardless of elevation, they 
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will be described only once. Where differences occur, they will be identified and described. In 
2 general, placement of shaft seal elements is described from bottom to top. 

3 84.1 Concrete 

4 Concrete is used as a seal material for several different components, such as the existing 
5 sumps in the Salt Handling Shaft and the Waste Shaft, the shaft station monoliths, concrete 
6 plugs, and concrete-asphalt waterstops. Existing sumps are shown in Permit Attachment G2, 
7 Appendix E, Drawings SNL-007, Sheets 6 and 21. Shaft station monoliths are shown in 
8 Drawings SNL-007, Sheets 6, 11, 16, and 21. Concrete plugs are depicted on Drawings SNL-
9 007, Sheets 4, 5, 9, 10, 14, 15, 19, and 20. Lower, middle, and upper concrete-asphalt 

10 waterstops are shown in Drawing SNL-007, Sheet 22. Construction material for all concrete 
11 members will be Salado Mass Concrete (SMC). 

12 As specified, all SMC will be mixed on surface to produce a product possessing the 
13 characteristics defined in Permit Attachment G2, Appendix A. Concrete will be transferred to its 
14 placement location within the shaft via slickline and header. The slickline (shown in Figure G2B-
15 1) is a steel pipe fastened to the shaft wall. Vertical drops as great as 656 m to the repository 
16 horizon are required. Such concrete transport and construction are common in mining 
17 applications. For example, a large copper mine in Arizona is placing concrete at a depth of 797 
18 m using this procedure. A header attached to the bottom of the slickline is designed to absorb 
19 kinetic energy generated by the falling material. The header, a steel pipe slightly larger in 
20 diameter than the slickline and made of thicker steel, diverts the flow 45°, absorbing most of the 
21 impact. Because the drop generates considerable force, the header will be securely supported 
22 by a reinforced steel shelf bolted to the shaft wall. A flexible hose, in sections approximately 3 m 
23 long and joined by quick-connect fittings, will be attached to the header. 

24 84.1.1 Shaft Station Monolith 

25 Construction of the shaft station monoliths is preceded by filling two existing sumps with SMC. 
26 Initially, sufficient hose will be used to convey the concrete to the bottom of the sump. The 
27 discharge will remain below the concrete surface during placement to minimize air entrainment. 
28 Sections of hose will be withdrawn and removed as the SMC rises to the floor of the repository 
29 horizon in a continuous pour. Subsequent to filling the sump, arrangements will be made to 
30 place the concrete monolith. 

31 A small mine fan will be located above the rigid suction-duct inlet to ensure a fresh air base. 
32 Masonry block forms will be constructed at the extremities of the shaft station monolith in the 
33 drifts leading from the station. Temporary forms, partially filling the opening, will be erected at 
34 the shafts to facilitate the placement of the outermost concrete. These temporary forms will 
35 permit access necessary to ensure adequate concrete placement. SMC will be transported via 
36 the slickline to the header, which will discharge into a hopper feeding the concrete pump, and 
37 the pump will be attached to the pumpcrete line. The pumpcrete line, suspended in cable slings 
38 near the back of the drifts, will be extended to the outer forms. A flexible hose, attached to the 
39 end of the pumpcrete line, will be used by workers to direct emplacement. The pumpcrete line 
40 will be withdrawn as emplacement proceeds toward the shaft. 

41 When the concrete has reached the top of the temporary forms, they wfll be extended to seal 
42 the openings completely, and two 5-cm-diameter polyvinyl chloride (PVC) pipes witt be 
43 ·incorporated in the upper portion of each form. Both pipes will be situated in a vertical plane 
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oriented on the long axis of the heading and inclined away from the station at approximately 70° 
to the horizontal. The upper end of the top pipe will extend to just below the back, and the upper 
end of the lower pipe will be located just below that of the top pipe. SMC will be injected through 
the lower pipe until return is obtained from the upper pipe, ensuring that the heading has been 
filled to the back. The header will then be moved to a position in the shaft above the designed 
elevation at the top of the shaft station monolith and supported by a bracket bolted to the shaft 
wall. After the outer concrete has achieved stability, the temporary interior forms may be 
removed. Equipment no longer required will be slung below the multi-deck stage and hoisted to 
surface for storage and later use. The station and shaft will be filled to design elevation with 
concrete via the slickline, header, and flexible hose. The slickline is cleaned with spherical, 
neoprene swabs ("pigs") that are pumped through the slickline, header, and hose. 

84.1.2 Concrete-Asphalt Waterstops 

Lower, middle, and upper concrete-asphalt waterstops in a given shafl.are identical and consist 
of tv.ro SMC sections separated by an asphalt waterstop. Before the bottom member of the 
lower concrete component is placed, the multi-deck stage will be raised into the headframe; the 
polar crane will be mounted below the lower deck; and the salt undercutter will be mounted on 
the crane trolley. The multi-deck stage will then return to the elevation of the concrete 
component. Two undercutter bars will be used to make the necessary excavations for upper, 
middle, and lower asphalt-concrete waterstops and the concrete plug above the Salado 
Formation. Notches for the plugs will be excavated using a short, rigid cutter bar (length less 
than half the radius). The kerf for the asphalt waterstop will be excavated using a long cutter bar 
that can excavate the walls to a depth of one shaft radius. These operations will be conducted 
as required as seal placement proceeds upward. 

The lower concrete member (and all subsequent concrete entities) will be placed via the 
slickline, header, and flexible hose, using the procedure outlined for the shaft station monolith. 
Construction of vertical shaft seals provides the ideal situation for minimizing interface 
permeability between the rock and seal materials. Concrete will flow under its own weight to 
provide intimate contact. A tight cohesive interface was demonstrated for concrete in the small
scale seal performance tests (SSSPTs). The SSSPT concrete plugs were nearly impermeable 
without grouting. However, interface grouting is usually performed in similar construction, and it 
will be done here in the appropriate locations. 

84.1.3 Concrete Plugs 

An SMC plug, keyed into the shaft wall, is situated a few meters above the upper Salado 
contact in the Rustler Formation. A final SMC plug is located a few meters below surface in the 
Dewey Lake Redbeds. This plug is emplaced within the existing shaft liner using the same 
construction technique employed for the concrete-asphalt waterstops. 

84.2 Clay 

84.2.1 Salado and Rustler Compacted Clay Column 

Blocks of sodium bentonite clay, precompacted to a density of 1.8 to 2.0 g/cm3
, will be the 

sealing material. This density has been achieved at the WIPP using a compaction pressure of 
492.2 kg/cm2 in a machine designed to produce adobe blocks (Knowles and Howard, 1996). 
Blocks are envisioned as cubes, 20.8 em on the edge, weighing approximately 18 kg, a 
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reasonable weight for workers to handle. The bentonite blocks will be compacted at the WIPP in 
2 a new custom block-:compacting machine and will be stored in controlled humidity to prevent 
3 desiccation cracking. Blocks will be transported from surface in the man cage, which will be 
4 sized to fit through the circular "bucket hole" in the multi~deck stage. The conveyance will be 
5 stacked with blocks to a height of approximately 1.8 m. 

s Installation will consist of manually stacking individual blocks so that all interfaces are in contact. 
7 Block surfaces will be moistened with a spray of potable water as the blocks are placed to 
8 initiate a minor amount of swelling, which will ensure a tight fit and a decrease in permeability. 
9 Peripheral blocks will be trimmed to fit irregularities in the shaft wall and placed as close to the 

10 wall as possible. Trimmed material will be manually removed with a vacuum. Dry bentonite will 
11 be manually tamped into remaining voids in each layer of blocks. This procedure will be 
12 repeated throughout the clay column. The multi-deck stage will, in all cases, be raised and 
13 utilities removed to the surface as emplacement of sealing materials proceeds upward. 

14 Dynamic compaction construction is an alternative method of clay emplacement that could be 
15 considered in the detailed design. Dynamic compaction materials being considered are: 

16 • sodium bentonite/fine silica sand, and 
17 • highly compressed bentonite pellets. 

18 Boonsinsuk et al. (1991) developed and tested a dynamic (drop hammer) method for a relatively 
19 large diameter (0.5-m) hole, simulated with a steel cylinder, that gave very good results on 1 : 1 
20 dry mass mixtures of sodium bentonite and sand, at a moisture content of 17% to 19%. The 
21 alternatives have the advantages of simplifying emplacement. 

22 84.3 Asphalt 

23 Asphalt, produced as a distillate of petroleum, is selected as the seal material because of its 
24 longevity, extremely low permeability, history of successful use as a shaft lining material, and its 
25 ability to heal if deformed. Shielded from ultraviolet radiation and mixed with hydrated lime to 
26 inhibit microbial degradation, the longevity of the asphalt will be great. Emplaced by tremie line 
27 at the temperature specified, the material will be fluid and self-leveling, ensuring complete 
28 contact with the salt. 

29 Construction of an asphalt column using heated asphalt will introduce heat to the surrounding 
30 salt. The thermal shock and heat dissipation through the salt has not been studied in detail. 
31 Performance of the asphalt column may be enhanced by the introduction of the heat that results 
32 from acceleration of creep and healing of microfractures. If, upon further study, the 
33 thermomechanical effects are deemed undesirable or if an alternative construction method is 
34 preferred at a later date, asphalt can readily be placed as blocks. Asphalt can "cold flow" to fill 
35 gaps, or the seams between blocks can be filled with low-viscosity material. 

36 84.3.1 Concrete-Asphalt Waterstops 

37 Electrically insulated, steel grated flooring will be constructed over the shaft at the surface. A 
38 second, similar flooring will be built in the shaft 3 m below the first. These floors will be used 
39 only during the emplacement of asphalt and asphaltic mastic mix (AMM) and will be removed at 
40 all other times. A 12.7-cm ID/14-cm OD, 4130 steel pipe (tremie line) in 3-m lengths will be 
41 electrically equipped for impedance heating, then insulated and suspended in the shaft from 
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slips (pipe holding devices) situated on the upper floor. The tremie line cross-sectional area is 
smallest at the shoulder of the top thread, where tensional yield is 50,000 kg; the line weight is 
"20.13 kg/m. Heavier weights are routinely suspended in this manner in the petroleum and mining 
industries. 

Neat, AR-4000-graded petroleum-based asphalt cement will be the sealing material for asphalt 
waterstops. Neat asphalt from the refinery will be delivered to the WIPP at approximately sooc 
in conventional, insu~lated refinery trucks and pumped into a heated and insulated storage tank ' 
located near the shaft. The multi-deck stage will be hoisted into the headframe and 
mechanically secured for safety. Asphalt, heated to 180oc ±5°, will be pumped down the shaft 
to the fill elevation through the heated tremie line. Viscosity of the neat asphalt for the 
waterstops will be sufficiently low to allow limited penetration of the DRZ. Installation of asphalt 
in each of the concrete-waterstops is identical. 

As the pipe is lowered, workers on the lower deck will attach the wiring required for heating 
circuits and apply insulation. Workers on the top deck will install flanged and electrically 
insulated couplings as required (the opening in the slip bowl will be large enough to permit the 
passage of these couplings). Properly equipping and lowering the pipe should progress at the 
rate of one section every 10 minutes. The lower asphalt waterstop requires approximately 607 
m of pipe for a casing weight of 12,700 kg. Additionally, electrical wire and insulation will weigh 
about 7250 kg for a total equipped tremie line weight of 20,000 kg. Therefore, the safety factor 
for the tremie line is 50,000 kg/20,000 kg, or 2.5. 

To minimize air entrainment, the lower end of the tremie line will be immersed as much as 1 m 
during hot asphalt emplacement. Therefore, the lower 3 m of casing will be left bare (to simplify 
cleaning when emplacement has been completed). 

Initially the tremie line will be lowered until it contacts the concrete plug (immediately underlying 
the excavation for the waterstop) and then raised approximately 0.3 m. Asphalt emplacement 
will proceed as follows: 

• The impedance heating system will be energized, heating the tremie line to 180°C ±5°, 
and the asphalt in the storage tank will be heated to approximately 180oc ±5°. 

• Heated, neat asphalt will be pumped down the tremie line at a rate approximating 
13 Umin. This low rate will ensure that the asphalt flows across the plug from the 
insertion point, completely filling the excavation and shaft to the design elevation. 

• The tremie line will be raised 3 m and cleaned by pumping a neoprene swab through it 
with ·air pressure. Impedance heating will be stopped, and the line will be allowed to 
cool. When cool, the line will be hoisted, stripped, cleaned, disassembled, and stored 
for future use. 

Sealing operations will be suspended until the ;:iir temperature at the top of the asphalt has 
fallen to approximately 50°C for the comfort of the workers when they resume activity at the fill 
horizon. Temperature will be determined by lowering a remotely read thermometer to an 
elevation approximately 3 m above the asphalt at the center of the shaft. The temperature of the 
asphalt at the center of the shaft will be 50°C in about a month'; trut active ventilation should 
permit work to resume in about two weeks (see calculations in Appendix D of Waste Isolation 
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1 Pilot Plant Shaft Sealing System Compliance Submittal Design Report ("Compliance Submittal 
2 Design Report') (Sandia, 1996)). 

3 When sufficient cooling has occurred, workers will descend in the multi-deck stage and cover 
4 the hot asphalt with an insulating and structural material such as fiber-reinforced shotcrete, as 
5 illustrated in Figure G2B-3. To accomplish this, they will spray cementitious sbotcrete containing 
6 fibrillated polypropylene fibers (for added tensional strength), attaining a minimum thickness of 
7 approximately 0.6 m. 

s 84.3.2 Asphaltic Mastic Mix Column 

9 Asphaltic mastic mix (AMM) for the column will be prepared on surface in a pug mill. Viscosity of 
10 the AMM can be tailored to provide desired properties such as limited migration into large 
11 fractures. 

12 • AMM will be prepared by mixing the ingredients in the pug mill, which has been heated 
13 to 180°C ±5°. The mix will be pumped from the pug mill through the tremie line to the 
14 emplacement depth. AMM is self-leveling at this temperature, and its hydrostatic head 
15 will ensure intimate contact with the shaft walls. 

16 • Pumping rate will be approximately 200 Umin for efficiency, because of the larger 
17 volume (approximately 1,224,700 Lin the Air Intake Shaft). To facilitate efficient 
18 emplacement and avoid air entrainment, the tremie line will not be shortened until the 
19 mix has filled 6 vertical meters of the shaft. Back pressure (approximately 0.84 kg/cm2

) 

20 resulting from 6 m of AMM above the discharge point will be easily overcome from 
21 surface by the hydraulic head. 

22 After 6 vertical meters of AMM have been placed: 

23 • Impedance heating current will be turned off and locked out (the hot line will drain 
24 completely). 

25 • To prevent excessive back pressure resulting from AMM above the insertion point, the 
26 line will be disconnected from the pump and hoisted hot. Two section? will be stripped, 
27 removed, cleaned with a "pig," and stacked near the shaft. 

28 • Electrical feed will be adjusted (because of the decreased resistance of the shortened 
29 line). 

30 • The tremie line will be reconnected to the pump. 

31 • The impedance heating system will be energized. 

32 • When the temperature of the line has stabilized at 180°C ±5°, pumping will resume. 

33 This procedure will be followed until the entire column, including the volume computed to 
34 counteract 0.9 m of vertical shrinkage (calculations in Appendix D of the Compliance Submittal 
35 Design Report (Sandia, 1996)), has been placed. The line will be disconnected from the pump 
36 and cleaned by pumping "pigs" through it with air pressure. It will then be hoisted, stripped, 
37 removed in 3-m sections, and stacked on surface for reuse. 
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Sealing operations will be suspended following removal of the tremie line, and ventilation will be 
continuous to speed cooling. The column will shrink vertically but maintain contact with the shaft 
walls as it cools. When the air temperature at 3 m above the asphalt has cooled sufficiently, 
workers will descend on the multi-deck stage and cover the hot asphalt with fibercrete as 
described for the concrete-asphalt waterstop (Permit Attachment G2, Appendix B, Section 
84.3.1) and illustrated in Figure G2B-3. 

Note: Near the top of the Salado Formation, portions of the concrete liner key, chemical seal 
rings, and concrete and steel shaft liners will be removed. Liner removal will occur before 
emplacement of AMM. For safety, exposed rock will be secured with horizontal, radial rock bolts 
and cyclone steel mesh. A range-finding device, fastened to the shaft wall approximately 3 m 
above the proposed top of the asphaltic column, will indicate when the hot AMM reaches the 
desired elevation. A remotely read thermometer, affixed to the shaft wall approximately 2 m 
above the proposed top of the column, will show when the air temperature has fallen sufficiently 
to resume operations. The intake of the rigid ventilation duct will be positioned approximately 
3 m above the propesed top of the column, and ventilation will be continuous throughout 
emplacement and cooling of the asphaltic column. After the multi-deck stage has been hoisted 
into the headframe and mechanically secured for safety, emplacement of AMM will proceed. 

84.4 Compacted Salt Column 

Crushed, mine-run salt, dynamically compacted against intact Salado salt, is the major long
term shaft seal element. As-mined WIPP salt will be crushed and screened to a maximum 
particle dimension of 5 mm. The salt will be transferred from surface to the fill elevation via the 
slickline and header. A flexible hose attached to the header will be used to emplace the salt, 
and a calculated weight of water will be added. After the salt has been nominally leveled, it will 
be dynamically compacted. Dynamic compaction consists of compacting material by dropping a 
tamper on it and delivering a specified amount of energy. The application of three times 
Modified Procter Energy (MPE) to each lift (one MPE equals 2,700,000 Joules/m3

) will result in 
compacting the salt to 90% of the density of in-place rock salt. 

Approximately 170 vertical meters of salt will be dynamically compacted. Dynamic compaction 
was validated in a large-scale demonstration at Sandia National Laboratories during 1995. As
mined WIPP salt was dynamically compacted to 90% density of in-place rock salt in a cylindrical 
steel chamber simulating the Salt Handling Shaft (Ahrens and Hansen, 1995). Depth of 
compaction is greater than that achieved by most other methods, allowing the emplacement ot 
thick,er lifts. For example, dropping the 4.69 metric ton tamper 18 m (as specified below) results 
in a compaction depth of approximately 4.6 m, allowing emplacement of lifts 1.5-m high. Most 
other compaction methods are limited to lifts of 0.3 m or less. Lift thickTl€ss will be increased 
and drop height decreased for the initial lift above the concrete plug at the base of the salt 
column to ensure that the concrete is not damaged. Drop height for the second and third lifts will 
be decreased as well. Although the tamper impact is thereby reduced, three MPE will be 
delivered to the entire salt column. 

If lifts are 1.5-m thick, the third lift below the surface will receive additional densification during 
compaction of overlying lifts, and this phenomenon will proceed up the shaft. Construction will 
begin by hoisting the multi-deck stage to the surface and attaching the cable, electromagnet, 
and tamper to the hoist on the polar crane. The multi-deck assembly will be lowered to the 
placement elevation, and moisture content of the crushed and screened salt will be calibrated. 
Then the salt will be conveyed at a measured rate via a weighbelt conveyor to a vibrator-
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1 equipped hopper overlying the 15.2-cm ID slickline. The salt will pass down the slickline and exit 
2 a flexible hose connected to the header. A worker will direct the discharge so that the upper 
3 surface of the lift is nominally level and suitable for dynamic compaction. A second worker will 
4 add potable water, in the form of a fine spray, to the salt as it exits the hose. Water volume will 
5 be electronically controlled and coordinated with the weight of the salt to achieve the desired 
6 moisture content. 

7 The initial lift above the SMC will be 4.6 m, and drop height will be 6 m. This increased lift 
8 thickness and reduced drop height are specified to protect the underlying SMC plug from 
9 damage and/or displacement from tamper impact. Compaction depth for a drop height of 6 m is 

10 approximately 3.7 m. Ultimately, the tamper will be dropped six times in each position, resulting 
11 in a total of 132 drops per lift in the larger shafts. The drop pattern is shown in Figure G2B-4. A 
12 salt lift 1.5 m high will then be placed and leveled. Following compaction of the initial lift, the 
13 multi-deck stage will be positioned so the base of the hoisted tamper is 10 m above the surface 
14 of the salt. 

15 The multi-deck stage will then be secured to the shaft walls by activating hydraulically powered 
16 locking devices. Hydraulic pressure will be maintained on these units when they are in the 
17 locked position; in addition, a mechanical pawl and ratchet on each pair will prevent loosening. 
18 The safety factor for the locking devices has been calculated to be approximately 4.5. After 
19 locking, tension in the hoisting cables will be relaxed, and centering rams will be activated to 
20 level the decks. Prior to positioning the stage, tension will be applied to the hoisting cables; the 
21 centering rams will be retracted; and the locking devices will be disengaged. 

22 The work deck will be hoisted until the base of the retracted tamper is 23 m above the surface of 
23 the salt, where it will be locked into position and leveled as described above. This procedure, 
24 repeated throughout the salt column, allows emplacement and compaction of three lifts (1.5-m 
25 thick) per multi-deck stage move. Depth of compaction for a drop height of 18 m is 
26 approximately 4.6 m. Therefore the third lift below the fill surface will receive a total of 9 MPE 
27 (274,560 m kg/m 3

), matching the energy applied in the successful, large-scale demonstration. 

28 The compactive effect expands laterally as it proceeds downward from the base of the tamper 
29 and will effectively compact the salt into irregularities in the shaft wall, as demonstrated in the 
30 large-scale demonstration. Although other techniques could be used, dynamic compaction was 
31 selected because it is simple, can be used in the WIPP shafts, and has been demonstrated 
32 (Hansen and Ahrens, 1996). 

33 The tamper will be dropped from the hoisted position by turning off the power to the 
34 electromagnet. Immediately upon release, the crane operator will "chase" the tamper by 
35 lowering the electromagnet at twice hoisting speed; the magnet will engage the tamper, allowing 
36 it to be hoisted for the subsequent drop. Initially, the tamper will be dropped in positions that 
37 avoid impact craters caused by preceding drops. The surface will then be leveled manually and 
38 the tamper dropped in positions omitted during the previous drop series. 

39 Experience gained during the large-scale salt compaction demonstration indicated that a 
40 considerable volume of dust is generated during the emplacement of the salt, but not during 
41 dynamic compaction. However, because the intake of the rigid vent duct is below the multi-deck 
42 stage, workers below the stage will wear respirators during emplacement. They will be the only 
43 workers affected by dust during dynamic compaction. 
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The Air Intake Shaft will require 22 drop positions (Figure G2B-4). Application of one MPE 
requires six drops in each position, for a total of 132 drops per lift. Three MPE, a total of 396 
drops per lift, will be applied to all salt. After each compaction cycle, the salt surface will be 
leveled manually and the tamper will be dropped in positions omitted in the preceding drop 
series. Two lifts, each 1.8 m high, will then be sequentially placed, leveled, and compacted with 
two MPE, using a 6-m drop height. 

Dynamic compaction ensures a tight interface. Salt compacted during the large-scale dynamic 
compaction demonstration adhered so tenaciously to the smooth interior walls of the steel 
compaction chamber that grinders with stiff wire wheels were required for its removal. 

84.5 Grout 

Ultrafine su!fat~-resistant cementitious grout (Ahrens et al., 1996) is selected as the sealing 
material. Specifically developed for use at the WIPP, and successfully demonstrated in an in 
situ test, the hardened grout has a permeability of 1 x 1 o-21 m?. It has the ability to penetrate 
fractures smaller than 6 microns and is being used for the following purposes: 

• to seal many of the microfractures in the DRZ and ensure a tight interface between 
SMC and the enclosing rock, and 

• to solidify fractured rock behind existing concrete shaft liners, prior to removal of the 
liner (for worker safety). 

The interface between concrete plugs in the Salado Formation (and one in the Rustler 
Formation, a short distance above the Salado) will be grouted. A 45° downward-opening cone of 
reverse circulation diamond drill holes will be collared in the top of the plugs, drilled in a spin 
pattern (see Figure G28-5), and stage grouted with ultrafine cementitious grout at 3.5 kg/cm2 

below lithostatic pressure. Stage grouting consists of: 

• drilling and grouting primary holes, one at a time; 

• drilling and grouting secondary holes, one at a time, on either side of the primary holes 
that accepted grout; and 

• (if pecessary) driJiing and grouting tertiary holes on either side of secondary holes that 
accepted grout. 

Note: For safety, all liner removal tasks will be accomplished from the bottom deck. In areas 
where the steel liner is removed, it will be cut into manageable pieces with a cutting torch and 
hqisted to the surface for disposal. Mechanical methods will be employed to clean and roughen 
the existing concrete shaft liner before placing the Dewey Lake SMC plug in the shafts. 

The-work sequence will start 3 m below the lower elevation of liner removal. A 45° upward
opening cone of grout injection holes, drilled in a "spin" pattern (Figure G2B-6), will be drilled to 
a depth subtending one shaft radius on a horizontal plane. These holes will be stage grouted as 
described in Section 4.5. Noncoring, reverse circulation, diamond drill equipment will be used to 
avoid plugging fractures with fine-grained diamond drill cuttings. Ultrafine cementitious grout will 
be mixed on the surface, transferred via the slickline to the upper deck of the multi-deck stage, 
and injected at 3.5 kg/cm2 gage below lithostatic pressure to avoid hydrofracturing the rock. 
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Grout will be transferred in batches, and after each transfer, a "pig" will be pumped through the 
2 slickline and header to clean them. Grouting will proceed upward from the lowest fan to the 
3 highest. Recent studies conducted in the Air Intake Shaft (Dale and Hurtado, 1996) show that 
4 this hole depth exceeds that required for complete penetration of the Disturbed Rock Zone 
5 (DRZ). Maximum horizontal spacing at the ends of the holes will be 3 m. 

6 The multi-deck stage will then be raised 3 m and a second fan, identical to the first, will be 
7 drilled and grouted. This procedure will continue, with grout fans 3 m apart vertically, until the 
8 highest fan, located 3 m above the highest point of liner removal, has been drilled and grouted. 
9 Ultrafine cementitious grout was observed to penetrate more than 2 m in the underground 

10 grouting experiment conducted at the WIPP in Room L-3 (Ahrens and Onofrei, 1996). 

11 When grouting is completed, the multi-deck stage will be lowered to the bottom of the liner 
12 removal section and a hole will be made through the concrete liner. This hole, approximately 30 
13 em in diameter, will serve as "free-face" to which the liner will be broken. Similar establishment 
14 and utilization of free face is a common practice in hard rock mining (e.g., the central drill hole in 
15 a series drilled into the rock to be blasted is left empty and used as free-face to which 
16 explosives in adjacent holes break the rock). Radial, horizontal percussion holes will be drilled 
17 on a 30-cm grid (or less, if required), covering the liner to be removed. Hydraulic wedges, 
18 activated in these holes, will then break out the liner, starting adjacent to the free face and 
19 progressing away from it, from the bottom up. Broken fragments of the concrete liner will fall to 
20 the fill surface below. 

21 A mucking "claw," suspended from the trolley of the polar crane, will collect the broken concrete 
22 and place it in the bucket for removal to the surface. As many as three buckets can be used to 
23 speed this work. 

24 84.6 Compacted Earthen Fill 

25 Local soil, screened to a maximum particle dimension of 13 mm, will be placed and compacted 
26 to inhibit the migration of surficial water into the shaft cross section. Such movement is further 
27 decreased by a 12-m high SMC plug at the top of the Dewey Lake Redbeds. 

28 84.6.1 Lower Section. 

29 Emplacement of the compacted earthen fill will proceed as follows: 

30 • Moisture content of the screened soil will be determined. 

31 • The soil will then be transferred via the slickline, header, and flexible hose from 
32 surface to the fill elevation. The moisture content optimal for compaction will be 
33 achieved using the same procedure as described for compacted salt (Permit 
34 Attachment G2, Appendix B, Section 84.4). The soil will be emplaced in lifts 1.2 m high 
35 (depth of compaction is approximately 3.7 m) and dynamically compacted using a drop 
36 height of 18.3 m. 

37 • The fill will be dynamically compacted until its hydraulic conductivity to water is 
38 nominally equivalent to that of the surrounding formation. 
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This procedure will continue until the lower section has been emplaced and compacted. Care 
will be exercised at the top of the column to ensure that all soil receives sufficient compaction. 

84.6.2 Upper Section 

The upper section contains insufficient room to employ dynamic compaction. Therefore the 
screened soil, emplaced as described above, will be compacted by vibratory-impact sheepsfoot 
roller, vi'bratory sheepsfoot roller, or a walk-behind vibratory-plate compactor. Because of the 
limited compaction depth of this equipment, lifts will be 0.3 m high. The top of the fill will be 
coordinated with the MOC to accommodate plans for decommissioning surface facilities and 
placing markers. 

84.7 Schedule 

Preliminary construction schedules are included on the following pages. The first schedule is a 
concise outline of the total construction schedule. It is followed by individual schedules for each 
shaft. The first schedule in each shaft series is a truncated schedule showing the major 
milestones. The truncated schedules are followed by detailed construction schedules for each 
shaft. These schedules indicate that it will take approximately six and a half years to complete 
the shaft sealing operations, assuming two shafts are simultaneously sealed. 
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Yeari Year2 ' ID TukNIIille Oun~tlon Otrf I Qtr2 I Olr3 I Qlr.t Qlrf T Olr~ I Olr3 I Qlr4 Qtr1 

1 Mobllll!ltlon 4W • 3 PIIIUI S•t-Up 1aw 
5 lnspt~Ct & Scale 8baft-21N.ll' 1.08w I 
1 Jnatall Conalnrctlon UllUU.a 7.8w -•• Drill & Grout lining 1.36'w .. • .. .. 
12 Shaft Station Monollfh.3r 4.44w • 18 LO'Mir S1lado Compacted Clay Column-107' 3.08w .. .. . - - ... 
111 lower Concireto-Aaphalt Wataratop-&0' 8.74w -27 CompaCted Salt Column-SliD' 12.87w 

.. ...... ... '-··· .... a Middle Concn~t.Aaphalt Wateralop-50' U-4w -38 Uppt~r 8al1do ComJA!OIId Clay Column-33&' i~J8w - ; 

40 Upper Concreta-Aaphalt Wateratop~IO' 11.74w --40 A1phall Column.f40' t5.33w 

57 COI"\Qfete Plug-20' 11.32w -I It ROi!JioVO Concnda Shalt Unlng Uw I ! 

RuetlerCompacti8d CI•Y Column-,234'. 4.11w 
.. .. 13 

u Compacted l!!llftfMn Flll-4-40' 3.8llw '• n concreto Plug..tD' 2.45w ! • 
I 

71 Compacted Earthen Flll-t2.1l' 0.11!5w I I 
7.1 Dtomoblllzatlan 3w ! • 

Project SALT HANDLING SHAFT T•sk summary Rolled Up Progress 

SEAliNG SCHEDULE Progress Rolled Up Task 
Dale: Tue 7i919fl 
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10 TeskName r. 

1 -Mobilization 

2 Mabntu 

3 Plant Set-up 

" Plant Set-up 

II ln•pect l S1:al1 Shlil't-l1S.U' 

s lnsp<tcl & Scale Shan 

7 lnabdl Construction UtlliU•• 

8 ln;tall UUIIUee 

9 tlrlll & Grout llnln9 

10 Orlli Grout Holes 

11 GroutUnlng 

11 Shan Station Monolllh-3r 

11 Conslroct Sulkheada 

1 .. Pour Concreto (37' high) 

15 Cura Concrete 

HI Lowet Salado Cornpacled Clay Column-107' 

17 Emplace Bentonite Blocks (107.0' high) 

11 lower Concralo-Aaphall Waleratop-.50' 

19 Excavate for lower Plug 

20 Pout Conctele-low•r Plug (23' hlgh-typ) 

:u EXcailale WaterS!op 

22 Place Asphllll (4' hlgh-lyp} 

Pmjed: SALT HANDLING SHAFT Task 

SEAUNG SCHEDULE Progten 
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Year1 Year2 
ID TulcNama DuraUon Otr1 I Qlf2 I Qfr3 J Qtr4 Qlr 1 I Qlr2 I Qlt3 I Qtr.C Qlr I 
23 Cool-down Allphan 1w 

I 

2.f E~cavale ror Upper Plug 1.38w • 
25 Pour Concrete-Upper Plug (23' hlgh-typ) o.17w 

I 

2tl Cure Co ncre!a 4w -27 Compaebld Salt Column-1180' 12.8Tw 

I 28 Emplao. & Compact Crush6d/Screened Sail U,87w 
., 

2:11 Middle Concrete-Asphalt Waleratop-50' 11.7-lw -.. 
30 Excavate for lowflr Plug 1.38w • ·' 
31 Pour Concrete-lower Plug 0.17w 

I .. J 
!2 Excavaht Waterstop 0.3~w 

I 

33 Place Allphall 0.3w 
I I u Cool-down Al!phd 1w 
I 

35 Excavate for Upper Plug UBw • 
311 Pout Concrete-Upper Plug 0.17w 

I 

37 Cu"' Concrete 2w i • ~ 

38 Upl>flr Salado Compaeled CI;~~W Column-335' t.IIBw 
. -Emplace SentonHfl Blocks 9.88w ~ 

39 -_.Q Upper ConerabH\apbalt Wablratop-50' . 8.74w -41 Elccavate for Lower. Plug 1.3l!w • : 
42 Pour Concrele·lowar Plug 0.17w 

' 
<43 Excavate Waterstop 0.3-4w ' I 

« Place Aaphalt 0.3w 
I 

Project: SAlT HANDLING SHAFT 
Task Summary Rolled Up Progress 

SEALING SCHEDULe Progren RolledUpTuk 
Date: Tue 719/96 
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10 TaakName 
45 Cool-down A~pltall 

-· 
46 Excavate for Upper Plug 

41 Pour Coocre.te-Upper Plug 

48 Cure Cone<ete 

•• Aapl;alt Column-140' 

60 Remove lining In Key 

111 Remove Chomleo~l Seal Rings 

II% Mobilize to emplae>~ asphalt 

63 Asphalt In Salt Section 

M Asphalt In lower Uned Secllon 

l55 Complete Aspbilt Emp1aoemenl 

58 Cooklown Asphaft 

51 Concrete Plug-20' 

511 Remove Conctele Unlng & Roell 

159 Pour Concrete {2:0' high) 

110 Cure Concrete 

If Remove Concrete Shaft lining 

e:z Remove 72' ol llnlng--4 ZOilM 

83 Rustler Compacted Ciay Column-234' 

114 Emplaca & Compact Bt~nt<>nlte (234' high) 

(15 compacted Earthen Flll-«9' 

" Emplaca & Compact Earthen Fill (449' high) 

Project: SAlT HANDLING SHAFT Task 

SEAliNG SCHEDULE 
Date: Tue 719196 
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• ' i 0.21w 
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JD TaskN11me 
61 Con.,,.t., Plug-40' 

u Cl~an Existing Surface 

69 Pour ConCR!Ie 

70 Cure Concrete 

71 Compacled e.rlhen Flll-12.11' 

72 Empla<:<~ & Compact t:oorlh•n Fill (92.5'hlgh) 

73 O.moblth:aUon 

74 Oemob 

Project: SAlT HANDLING SHAFT 
Task 
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Year l Year;! T Ye 

ID Task Name OuraUon Qtrl I Qtr2 I Qlr3 j_ Qlr.ol Qlr1 1 Qlr2 I Olr3 T QlrA l ' .Qlt 1 I Qlrl! 
1 MoblllzeUon Aw • l 3 PlaniSet-up i 12w 

15 lnapeot & Scale Shaft-1169.15' 1w I 
7 Install Construction \ltiiiUea 7.2w -9 Drill & Grout lining 8.28'w I • 12. Shaft Station ff!onollth-U' 3.Uw • 18 Lower Salado Compac;tad Clay Column-98' 3.18w • 18 lower Concrai•A.pbalt Waleralop-&0' 9.19w - I ·' rr Compacted Salt Column-50' 14.3Tw 

29 Middle Conorete.Aapbalt Wataralop-60' 7.19w -38 UpJXtr Salado Compantad Clay Column-340' 11.01w 

.(O UpJXtr Cottcratot-Aaphalt W.taratop-150' 9.111w -49 Aeph.$11 Colurnn-1.42.15' 18.43w 

57 Concrete Plug-20' II.B7w .. 
11 Remove Conoreta Shalt Lining 3.23w !• 
u Flu,.lluCompaeted Clay Coh.tmn-2S<I.S' 8.82w f• 
85 Compactad Earthen FI0-488.4' l.«w I . •• 117 Concrete PluQ-40' 2.89w I 

I I 

71 Compa~ted Earlhtn 1'111-58.1' O.«w I 
73 OemoblllzaUon 3W • 

Project: EXHAUST SHAfT 
Task Sijmmary RoRed Up Progress 

SEALING SCHEOt.n.E Prog"'u Rolled Up Task 
Oal$; Tua719/96 
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10 Task Name 
1 MobiUatlon 

2 Mobilize 

3 Plant Set-up 

" Plant Set-up 

5 Inspect & Beale Shall-21511.1!1' 

8 Inspect & Scale Shaft 

7 lmbll Coneltuo:tlon UHIIUn 

I Install Ulllltlea 

• Drill & Gro1.1t Lining 

10 O~tl Grout Holes 

11 Grout lining 

12 ilh•ft StaUon Monoll~-33" 

13 Con~truct Bul!theads 

14 Pour Conroote (33' high) 

15 Cure Concrete 

18 Lower S•hufo Compacted Clay Column-U' 

11 Emplace Bentonite Blocks (9B 'high) 

n lower Concrote-Aephalt Walera!op-50' 

11 Excavate fot lowat Plug 

20 Pour Concrete-Low..r Plug (23' hlgh-typ) 

21 Excavate Waterstop 

22 Place Asphalt {4' hlgh-lypj 

Project: EXHAUST SHAFT Task 

SEAUNG SCHEDULE 
()ale: Tuo 719196 

Progress 

Milestone 
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1w • 

7.2w -.7.2w -8.26w ··' 

3.3w • 
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~ 
3.89w • OAw 

I 
0.29w 
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I 3w -3.18w • I 
I 3.1Bw - I 

9.19w - I 
! t.45w • ; 

0.22w ' I I 
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0.47w 
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0.38w 
I ~ 
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10 Task N•m• Duration 
23 Cool-down A~phalt 1w 

24 Excavple for Upper Plug 1.45w 

25 Pour Canaete-Upper Pluo (23' hlgh-lyp) 0.22w 

28 Core Cone10te ~w 

21 Compact ad Salt Column-55!1' t4.37w 

I 28 Emplace & Compact Crushed/Screened Salt 14.37w 

2ll Middle Ooncrele•AaiJhalt Watetslop-50' 7.19w 

30 Excavate for l.owar Plug 1.45w 

31 Pour Concrete-lower Plug . 0.22w 

32 Excavate Wat,rslop 0.47w 

33 Place Asphalt 0.38w 

3<4 Cool-down Asphalt 1w 

315 Excav11te for Up~r Plug 1A5w 

38 Pour Concrete-Upper Plug 0.22w 

37 Cum Concrete 2w 

38 Upper Salado Compacted Clay Oolumn·MD' 11.0fw 

39 Emplace Bentonite Blocks(340' high) 11.0\w 

40 Upper Conctete-Aepluolt Wateratop-10' 9.19w 

41 Excavate lor lower Plug 1.45w 

42 Pour Conaei.,..Lowet Plug 0.2aw 

43 Excavate Walellllap 0.47W 

~ Place Asphalt 0.38w 

Project: EXHAUST SHAFT 
Task 

SEAtiNG SCHEOULE Progress 
Dale: Tu&1/9/96 

Milestone 
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Summary RoUad lJp Progress 
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lD Task Name 
4& Cooklown Asphall 

46 Excavate for Upper Plug 

<17 Pour Concrete-Upper Plug -

48 Clute ConCfele 

49 Asphalt Column-1.(2..5' 

50 Remove Lining In t<ey 

51 Rtunovo Chemical Seal Rings 

l!:t MQbtllze to emplace Asphalt 

63 Asphalt In Sal! Section 

54 Asphalt In lbwer lined Section 

55 Complete Asphalt Emplae6menl 

58 Cool-down Asphalt 

57 Concrete Plug-ZO' 

58 Remove Conefele Unlng!. Rock 

liD Pour Concrete (20' high) 

eo Cure Conc;e!os 

81 Remove Concreto Shalt Lining 

82 Remove 84' or llnlng-4 z:ones 

83 R.uaUar Completed Clay Column-234.5' 

114 Emplae6 & Campad Benlonl!e(2M.5' high) 

85 Compacted earthen FIU-(811.-4' 

116 Emplace & Compact Earthen l'lli(4B6.4' hlgh 

Project: EXHAUST SHAFT 
Task 

SEALING SCHEDULE Progresa 
Oole: Tua 719196 

Milestone 
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6.43w 
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O.Hw 
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3.23w 

8JI2w 

6.62w 
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Year1 
1 Qlr2 T Qtr3 I Qtr4 Qlr 1 

Summary 

Rolled Up Task 

Rolled Up Milestone 0 
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Year1 Year:t T y, 

ID Task Name Duration Qlr1 I Qlr~ I otr3 I Qtr.ol Qlr1 I QlrZ I Qlr3 l Qlr4 I tUt1 I Otr~ 
tiT Coner.~te Plug-'10' 2.BIIw 

I I 
BB Clean Exlsllng Surface 0.47w 

I 
Ill Pour Concrete 0.22w I I 
70 Cure Concrete 2w 

I • 
71 Compacted Earthen FIII-6E1.1' D-.4.4w I 
72 Emplace & Compact Earthen Fill (53.1'hlgh) 0..44w 

I 

73 · Damoblllutlon 3w • 74 Demob 3w • ,I 

Project EXHAUST SHAFT 
Task summaJY Rolled Up Progress 

SEAUNG SCHEDULE Progress Rolled Up Task 
DatD: T ue 719196 

Rolled Up Milestone 0 Milestone 
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Figure G2B-1 
Multi-Deck Stage Illustrating Dynamic Compaction 
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Figure G28-2 
Multi-Deck Stage Illustrating Excavation fbr Asphalt Waterstop 
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Air Intake Shaft 
Cross Section 

Figure G2B-3 
Typical Fibercrete at Top of Asphalt 
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Figure G2B-4 

Scale: 1" = 4• 

ll'll~t21·37&-0 

Drop Pattern for 6-m-Diameter Shaft Using a 1.2-m-Diameter Tamper 
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2 RADIOLOGICAL SURVEYS TO INDICATE POTENTIAL HAZARDOUS WASTE 
3 RELEASES 

4 G3-1 Purpose 

5 Within the Resource Conservation and Recovery Act (RCRA) Permit for the Waste Isolation 
6 Pilot Plant (WIPP), radiological monitoring is used to determine whether a potential release of 
7 hazardous constituents has occurred. This method is used in addition to the visual examinations 
8 and container inspections mandated by the RCRA. 

9 G3-2 Definition 

10 This Permit Attachment describes procedures for performing 'radiological surveys to indicate the 
11 potential for hazardous waste releases from containers by virtue of detection of a radioactive 
12 constituent release. These procedures assume the potential co-release of hazardous and 
13 radioactive materials and applies to all releases except the release of volatile organic 
14 compounds (VOC) from transuranic (TRU) mixed waste containers. Radiological surveys are 
15 used to indicate the potential presence or absence of hazardous waste constituents based on 
16 the presence or absence of radioactivity. Radiological surveys do not provide any assessment 
17 with regard to concentration, since these surveys do not actually detect hazardous waste 
18 constituents. 

19 G3-3 Discussion 

20 Radiological surveys provide the WIPP facility with a very sensitive method of indicating the 
21 potential release of non-VOC hazardous waste constituents through the use of surface-sampling 
22 (swipes) and radioactivity counting. This approach depends on the nature of the hazardous 
23 waste portion of the TRU mixed waste, the nature of the TRU mixed waste, and the nature of 
24 the spills. The sections below discuss each of these factors. 

25 G3-3a Nature of the Hazardous Waste Portion of TRU Mixed Waste 

26 Based on the waste codes listed in the Part A (Permit Attachment B) and discussed in the WIPP 
27 Waste Analysis Plan (Permit Attachment C), the hazardous waste constituents in WIPP TRU 
28 mixed waste consist mainly of EPA F-coded solvents and metals that exhibit the toxicity 
29 characteristic. The TRU mixed wastes that are to be shipped to the WIPP facility for disposal 
30 have been placed into waste categories based on their physical and chemical properties. Waste 
31 category information is summarized in Table G3-1 with emphasis on the process that generated 
32 the waste. The waste generating processes can be described in five general categories: 

33 1. Wastes (such as combustible waste) that result from cleaning and decontamination 
34 activities in which items such as towels and rags become contaminated simultaneously 
35 with hazardous constituents and radioactivity. In these cases, the hazardous 
36 constituent and the radioactive constituent are intimately mixed, both on the rag or 
37 towel used for cleaning and as residuals on the surface of the object being cleaned. 
38 These waste forms are not homogeneous in nature; however, they are generated in a 
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1 fashion that ensures that the hazardous and radioactive contaminants coexist 
2 throughout the waste matrix. 

3 2. Wastes generated when materials that contain metals that are believed to exhibit the 
4 toxicity characteristic become contaminated with radioactivity as the result of plutonium 
5 operations (leaded rubber, some glass, and metal waste are typical examples). These 
6 materials may also become contaminated with solvents during decontamination or 
7 plutonium recovery activities. 

8 3. A class of processes where objects that are not metals are used in plutonium 
9 processes and become contaminated with radioactivity. They are subsequently 

10 cleaned with solvents to recover plutonium. Surfaces of these objects (such as. 
11 graphite, filters, and glass) are contaminated with both radioactive constituents and 
12 hazardous constituents. 

13 4. Waste generating processes involving foundry operations where impurities are 
14 removed from plutonium. These impurities may result in the deposition of toxicity 
15 characteristic metals on the surfaces of objects, such as firebrick, ceramic crucibles, 
16 pyrochemical salts, and graphite, which are contaminated with residual quantities of 
17 radioactivity. 

18 5. In all of the process waste categories in the second half of the attached table, the 
19 hazardous constituent and the radioactivity are physically mixed together as a result of 
20 the treatment process. In these wastes, the release of any portion of the waste matrix 
21 will involve both the hazardous waste and the radioactive waste components, because 
22 the treatment process generates a relatively homogeneous waste form. 

23 Some waste forms only contain radioactive contamination on the surface, because they are not 
24 the result of a treatment process or are not porous in form. These include glass, leaded rubber, 
25 metals, graphite, ceramics, firebricks, and plastics. In theory, a hazardous waste release could 
26 occur if the interiors of these materials became exposed and were involved in a release or spill. 
27 Such an occurrence is not likely during operations, because no activities are planned or 
28 anticipated that would result in the breaking of these materials to expose fresh surfaces. 

29 Based on the information in the attached table and the discussion above, hazardous constituent 
30 releases could potentially occur in only one of two forms: 1) VOC and 2) particulate resulting 
31 from the catastrophic failure of a container. Mechanisms that can initiate releases in these forms 
32 are discussed subsequently. Regardless of how the release occurs, the nature of the waste and 
33 the processes that generated it is such that the radioactive and hazardous components are 
34 intimately mixed. A release of one without the other is not likely, except for releases of VOCs 
35 from containers. 

36 G3-3b Nature of the TRU Mixed Waste. 

37 TRU mixed waste is defined as transuranic waste which is also a hazardous waste. The 
38 processes responsible for the radioactivity in the waste are, for the most part, the same 
39 processes responsible for makirTg it a hazardous waste. Therefore, the TRU mixed waste forms 
40 are described in terms of both classes of waste (radioactive and hazardous). The Permit 
41 Treatment, Storage, and Disposal Facility Waste Acceptance Criteria (TSDF-WAC) in Permit 
42 Part 2 places limits on the waste that can be shipped to the WIPP facility based on the 
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characteristics of the waste form. According to the TSDF-WAC, certain waste forms with 
specific characteristics are not allowed at the WIPP facility. Waste with liquid in excess of the 
TSDF-WAC limits is one waste form that is not allowed. Other limitations include, but are not 
limited to, a prohibition on pyrophoric materials, corrosive materials, ignitable waste, and 
compressed gases. Furthermore, TRU waste must contain 100 nanocuries or more of 
transuranic elements per gram of waste, which means that the radioactive component of the 
waste will always be present within the waste in significant concentrations. The TSDF-WAC 
limitations and restrictions are provided to ensure that any waste form received at the WIPP 
facility is stable and can be managed safely. 

One benefit of waste form restrictions, such as no liquid in excess of the TSDF-WAC limits, is 
that they limit the kinds of releases that could occur to those that would be readily detectable 
through visual inspection (i.e., large objects that fall out of ruptured containers) or through the 
use of radiation monitoring either locally or within the adjacent area to detect materials that have 
escaped from containers. 

G3-3c Nature of the Releases 

The WIPP facility will handle only sealed containers of waste and derived waste. The practice of 
handling sealed containers minimizes the opportunity for releases or spills. For the purposes of 
safety analysis (DOE 1997), it was assumed that releases and spills during operations occur by 
either of two mechanisms: 1) surface contamination and 2) accidents. 

Surface contamination is documented in the WIPP Safety Analysis Report (SAR) (DOE 1997) to 
be the only credible sour~e of contamination external to the containers during normal 
operations. Surface contamination is assumed to be caused by waste management activities at 
the generator site that result in the contamination of the outside of a waste container. 
Contamination would most likely be particulates (dirt or dust) that would be deposited during 
generator-site handling/loading activities. This contamination may not be detected by visible 
inspections. Surface contamination is monitored upon arrival at the WIPP facility through the 
use of swipes and radiation monitoring equipment, as specified in WIPP Procedure WP 12-
HP11 00, "Radiological Surveys" (DOE, 1995). WP 12-HP11 00 is a technical procedure that 
provides specific methods and guidance for performing surface contamination and dose rate 
surveys of items, equipment, and areas, but does not cover the monitoring of personnel. 
Detection using radioactivity is very sensitive and allows for the detection of contamination that 
may not be visible on the surface of the container. This exceeds the capability required by the 
RCRA, which is generally limited to inspections that detect only visible evidence of spills or 
leaks. RCRA-required inspections are specified in Permit Part 3. 

Releases due to accidents are modeled in the WIPP SAR. Significant accidents within the waste 
handting process are assumed to result in the release of radioactive contaminants and VOCs. 
Radioactive releases are detectable using surface-sampling (swipe) techniques. 

G3-4 Application of Radiological Surveys 

Radiological surveys apply to many situations calling for sampling or monitoring to indicate the 
potential for nonvolatile releases. This includes initial sampling for surface radiological 
contamination upon receipt, sampling for contamination during waste handling activities, 
sampling for contamination during decommissioning, sampling for contamination during 
packaging for off-site shipment, and sampling to demonstrate the effectiveness of 
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decontamination activities that follow a release or spill and retrieval. Radiation monitoring and 
2 sampling are mandated by DOE Orders and provide an immediate indication of a release or 
3 spill, even when they are not visibly detectable. A release or spill involving hazardous 
4 constituents (except VOCs) will also likely involve a release or spill of radioactivity, based on the 
5 processes that generated the waste and the physical form of the waste. These processes mixed 
6 the hazardous and radioactive components, as described in Table G3-1, to the extent that 
7 detection of the radioactive component can indicate the potential that the hazardous component 
8 is also present. Radiological surveys to indicate the potential for hazardous waste releases will 
9 be performed as specified in the following sections. 

10 G3-4a TRU Mixed Waste Processing 

11 Tables G3-2 and G3-3 specify the various steps in the process of receiving and disposing 
12 containers of CH TRU mixed waste, including RH TRU mixed waste in shielded containers and 
13 RH TRU mixed waste, respectively, where radiological surveys will be performed by the 
14 Permittees. WIPP Procedure WP 12-HP11 00 provides the detailed description of methods and 
15 equipment used when performing surface contamination surveys, dose rate surveys, and large 
16 area wipes. 

17 G3-4b TRU Mixed Waste Releases 

18 The RCRA Contingency Plan (Permit Attachment D) specifies actions required by the 
19 Permittees in the event of spills or leaking or punctured containers of CHand RH TRU mixed 
20 waste. Following completion of decontamination efforts, the Permittees will perform hazardous 
21 material sampling to confirm the removal of hazardous waste constituents. 

22 G3-4c Decontamination Activities at Closure 

23 The Closure Plan (Permit Attachment G, Section G-1 e(2)) specifies decontamination activities 
24 required by the Permittees at closure. Following completion of decontamination efforts, the 
25 Permittees will perform hazardous material sampling to confirm removal of hazardous waste 
26 constituents. 

27 
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Waste Category 

Combustibles 

Graphite 

Filters 

Benelex® and 
Plexiglas® 

Firebrick and 
Ceramic Crucibles 

Leaded Rubber 

Metal 

~ 

Glass 

Inorganic 
Wastewater 
Treatment Sludge 

Table G3-1 
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Summary of Waste Generation Processes and Waste Forms 

Hazardous 
Waste Codes 

F001, F002, 
F003, 0008, 
0019 

F001, F002 

F001, F002, 
0008 

F001, F002, 
F005, 0006, 
0007, 0008 

0008 

F001, F002, 
0008 

F001, F002, 
0006, 0007, 
0008, 0009 

F001-F003, 
0006-0009, 
P015 

Descriptioo of Processes 

Cloth and paper wipes are used to 
clean parts and wash down 
gloveboxes. Wood and plastic parts 
are removed from gloveboxes after 
they are cleaned. Lead may occur as 
shielding tape or as minor 
noncombustible waste in this 
category. 

Graphite molds, which may contain 
impurities of metals, are scraped and 
cleaned with solvents to remove the 
recoverable plutonium. 

Filters are used to capture radioactive 
particulate in air streams associated 
with numerous plutonium operations 
and to filter particulate from aqueous 
streams. 

Materials are used in gloveboxes as 
neutron absorbers. The glovebox 
assembly often includes leaded 
glass. All surfaces may be wiped 
down with solvents to remove 
residual plutonium. 

Firebrick is used to line plutonium 
processing furnaces. Ceramic 
crucibles are used in plutonium 
analytical laboratories. Both may 
contain metals as surface 
contaminants. 

Leaded rubber includes lead oxide 
impregnated materials such as gloves 
and aprons. 

Metals range from large pieces 
removed from equipment and 
structures to nuts, bolts, wire, and 
smaU parts. Many times, metal parts 
will be cleaned with solvents to 
remove residual plutonium. 

Glass includes Raschig rings 
removed from processing tanks, 
leaded glass removed from 
gloveboxes, and miscellaneous 
laboratory glassware. 

Sludge is vacuum filtered and 
stabilized with cement or other 
appropriate sorbent prior to 
packaging. 
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Description of Waste Form 

Materials such as metals may 
retain traces of organics left on 
surfaces that were cleaned. Waste 
may remain on the cloth and 
paper that was used for cleaning 
or for wiping up spills. 

Surfaces may retain residual 
solvents. Lead may be used as 
shielding or may be an impurity in 
the graphite. 

Filter media may retain organic 
solvents that were present in the 
air or liquid streams. 

Surfaces may retain residual 
solvents from wiping operations. 
Leaded glass may also be 
present. 

Metals deposited during plutonium 
refining or analytical operations 
could remain as residuals on 
surfaces. Surfaces may retain 
residual solvents. 

The leaded rubber could 
potentially exhibit the toxicity 
characteristic. 

Solvents may exist on the 
surfaces of metal parts. The 
metals themselves potentially 
exhibit the toxicity characteristic. 

Solvents may exist as residuals on 
glass surfaces and in empty 
containers. The leader glass may 
exhibit the toxicity characteristic. 

Traces of solvents and heavy 
metals may be contained in the 
treated sludge which is in the form 
of a solid dry monolith, highly 
viscous gel-like material, or dry 
crumbly solid. 
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Waste Category Hazardous 
Waste Codes 

Organic Liquid and F001, F003 
Sludge 

Solidified Liquid F001, F003, 
0006, 0008 

Inorganic Process F001, F002, 
Solids and Soil F003, 0008 

Pyrochemical Salts 0007 

Cation and Anion 0008 
Exchange Resins 

Description of Processes 

Organic liquids such as oils, solvents, 
and lathe coolants are immobilized 
through the use of various 
solidification agents or sorbent 
materials. 

Liquids that are not compatible with 
the primary treatment processes and 
have to be batched. Typically these 
liquids are solidified with portland or 
magnesium cement. 

Solids that cannot be reprocessed or 
process residues from tanks, firebrick 
fines, ash, grit, salts, metal oxides, 
and filter sludge. Typically solidified 
with portland or gypsum-based 
cements. 

Molten salt is used to purify plutonium 
and americium. After the radioactive 
metals are removed, the salt is 
discarded. 

Plutonium is sorbed on resins and is 
eluted and precipitated. 

PERMIT ATTACHMENT G3 
Page G3-8 of 11 

Description of Waste Form 

Solvents and metals may be 
present within the matrix of the 
solids created through the 
immobilization process. 

Solvents and metals may be 
present within the matrix of the 
solids created through the 
immobilization process. 

Solvents and metals may be 
present within the matrix of the 
solids created through the 
immobilization process. 

Residual metals may exist in the 
salt depending on impurities in the 
feedstock. 

Feed solutions may contain traces 
of solvents or metals depending 
on the preceding process. 
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Radiological Surveys During CH TRU Mixed Waste Processing (TRUPACT-11/HalfPACT) 

Step in CH TRU Mixed Waste Processing Surface Dose Rate Large Area 
Contamination Survey Survey Wipes a 

Contact Handled Package Outer Containment 
Assembly (OCA) lid interior and top of Inner X X 
Containment Vessel (ICV) lid 

Contact Handled Package quick connect and vent X 
port 

As ICV lid is raised X 

ICV lid interior and top of payload X X 

Payload assembly, guide tubes, standard waste box 
X (SWB) connecting devices 

As payload assembly is raised, including bottom of 
X payload 

After placement of payload on facility pallet X X 

a Surface contamination surveys of Contact Handled Packages are performed in accordance with Procedure WP 12-
HP11 00, which stipulates that all such work be performed under a Radiation Work Permit (RWP). The RWP will only 
stipulate large area wipes when necessary and not as a routine measure. 
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Table G3-2a 
Radiological Surveys During CH TRU Mixed Waste Processing (TRUPACT -Ill) 

Step in 'CH TRU Mixed Waste Processing Surface Dose Rate Large Area 
Contamination Survey Survey Wipes a 

Exterior of TRUPACT-111 on arrival at WIPP X X 

Interior of Overpack Cover and exterior of 
X X X 

Containment Lid 

TRUPACT-111 Vent Port Tool Assembly quick 
X 

connect 

Interior of Containment Lid and front of SLB2 X X X 

As SLB2 is removed from TRUPACT-111 X 

After placement of SLB2 on facility pallet X X 

a Surface contamination surveys of Contact Handled Packages are performed in accordance with Procedure WP 12-
HP11 00, which stipulates that all such work be performed under an RWP. The RWP will only stipulate large area 
wipes when necessary and not as a routine measure. 
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Radiological Surveys During RH TRU Mixed Waste Processing 

Step in RH TRU Mixed Waste Processing Surface 
Contamination Survey 

Exterior of cask on arrival at WIPP 

During removal of impact limiters on RH-TRU 72-B cask 

During removal of outer lid closure from RH-TRU 72-B cask 

During removal of inner lid closure from RH-TRU 72-B cask 

During removal of upper impact limiter on the CNS 10-1608 cask 

After removal of upper impact limiter on the CNS 10-1608 cask 

After removal of the CNS 10-1608 cask from the lower impact 
limiter 

After transfer of the CNS 10-1608 cask lid into the Hot Cell 

During transfer of waste drum carriages into the Hot Cell 

During transfer of waste into the facility canister in the Hot Cell 

During transfer of the waste canister from the RH-TRU 72-B cask 
to the facility cask 

Interior of shipping cask inside the RH Bay after unloading of 
waste canister or drums 

Exterior of shield plug subsequent to final canister emplacement 

Interior of facility cask after completion of waste emplacement 

PERMIT ATTACHMENT G3 
Page G3-11 of 11 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Dose Rate Survey 
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ATTACHMENT H 

2 POST -CLOSURE PLAN 

3 Introduction 

4 Tl;lis Permit Attachment contains the Post-Closure Plan, which describes activities required to 
5 maintain the Waste Isolation Pilot Plant (WIPP) after completion of facility closure. Since the 
6 current plans for operations extend over several decades, the Permittees will periodically 
7 reapply for an operating permit in accordance with 20.4.1.900 NMAC (incorporating 40 CFR 
8 §270.1 O(h)). 

9 This plan was submitted to the New Mexico Environment Department (NMED) in accordance 
10 with 20.4.1.900 NMAC (incorporating 40 CFR §270.14(b)(13)) and the U.S. Environmental 
11 Protection Agency (EPA). The Post-Closure Plan includes the implementation of institutional 
12 controls to limit access and groundwater monitoring to assess disposal system performance. 
13 Until final closure is complete and has been certified in accordance with 20.4.1.500 NMAC 
14 (incorporating 40 CFR §264.115), a copy of the approved Post-Closure Plan and all approved 
15 revisions will be on file at the WIPP facility and will be available to the Secretary of the NMED or 
16 the EPA Region VI Administrator upon request. 

17 H-1 Post-Closure Plan 

18 The post-closure care period begins after completion of closure of the first underground 
19 hazardous waste disposal unit (HWDU) and continues for 30 years after final closure of the 
20 facility. The post-closure care period may be shortened or lengthened by the Secretary of the 
21 NMED, based. on evidence that human health and the environment are being protected or are at 
22 risk. During the post-closure period, the WIPP shall be maintained in a manner that complies 
23 with the environmental performance standards applicable to the facility. During this period, the 
24 Permittees will employ active institutional controls as necessary. 

25 This post-closure plan focuses on activities following final facility closure. However, some 
26 discussion of post-closure following pane-l closure is warranted since some panel closures will 
27 occur long before final facility closure. As discussed in Attachment G (Closure Plan), Section G-
28 1e(1), panel closures have been designed to require no post-closure maintenance. The 
29 Permittees have defined a post-closure care program for closed panels that has three aspects. 
30 These are routine inspection of the openings in the vicinity of the closures, the sampling of 
31 ventilation air for harmful constituents, and a Volatile Organic Compound Monitoring Program. 
32 The rules of the Mine Safety Health Administration drive the implementation of the first two 
33 programs. These rules require that underground mines monitor air quality to assure good 
34 breathing air whenever personnel are underground and that mine operators provide safe ground 
35 conditions for personnel in areas that require access. Routine monitoring of the openings io the 
36 access ways to panels will be continued and these openings will be maintained for as long as 
37 access into them is needed. This includes continued reading of installed geomechanical 
38 instrumentation, sounding the areas, visual inspection and maintenance activities such as 
39 scaling, mining, or bolting as required and as described in Permit Attachment A2. In !!ddition, all 
40 areas in the underground that are occupied by personnel are checked prior to each day's work 
41 activities for accumulations of harmful gases, including methane. Action levels for increasing 
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ventilation to areas that show high levels of harmful gases are specified as described in Permit 
2 Attachment D. 

3 These monitoring programs will be carried out during the period between the closure of the first 
4 panel and the initiation of final facility closure for the underground facility. The Permittees have 
5 prepared a Volatile Organic Compound Monitoring Plan (VOCMP) which will be implemented to 
6 confirm that the annual average concentration of volatile organic compounds (VOCs) in the air 
7 emissions from the underground HWDUs do not exceed the VOC concentrations of concern 
8 listed in Permit Part 4 and Permit Attachment N, Table N-3.1. The VOCMP is provided in 
9 Attachment N. The VOCMP includes monitoring design, sampling and analysis procedures and 

10 quality assurance objectives. This plan is required to demonstrate compliance with 20.4.1.500 
11 and .900 NMAC (incorporating 40 CFR §264.602 and §270.23(a)(2)). 

12 The Permittees will collect air samples upstream of all open and closed panels, and down 
13 stream of Panel 1 until after certification of the closure of the last underground HWDU. 

14 The VOCMP uses EPA Compendium Method T0-15. The Permittees have had success with 
15 T0-15 at the WIPP if care is taken in placing the sampler to avoid high dust and if stringent 
16 cleaning requirements are imposed for the clean canisters. This is necessary because of the 
17 extremely low concentrations that are being monitored. 

18 The VOCMP will be implemented under a Quality Assurance Plan that conforms to the 
19 document entitled "EPA Requirements for Quality Assurance Project Plans for Environmental 
20 Data Operations". Quality Assurance criteria required for the target analytes are presented in 
21 Table N:..4 in Permit Attachment N. Definitions of these criteria are given in Permit Attachment N 
22 along with a discussion of other requirements of the Quality Assurance Program including 
23 sample handling, calibration, analytical procedures, data reduction, validation and reporting, 
24 performance and system audits, preventive maintenance, and corrective actions. 

25 H-1 a Post-Closure Plan after Final Facility Closure 

26 A number of regulations deal with the period of time that begins once the WIPP has undergone 
27 final facility closure and decommissioning. Under 40 GFR Part 191, the period consists of an 
28 acti'lle control period and a passive control period; o~OO years of the active control period 
29 can be used in performance assessment. The Land Withdrawal Act (LWA) of 1992 requires that 
30 the U.S. Department of Energy (DOE) prepare and submit a post-decommissioning land 
31 management plan. 20.4.1.500 NMAC (incorporating 40 CFR §264.117) requires post-closure 
32 care, including monitoring, security, and control of property Lise. Because of the numerous 
33 regulations, the Permittees have prepared a single strategy for post-closure management of the 
34 WIPP. This strategy consists of three elements: t).active controls, 2) monitoring, and 3) passive 
35 controls. Only the first and second elements occur within the post-closure period covered by this 
36 permit. 

37 H-1 a( 1) Active Institutional Controls 

38 Once a facility is decommissioned, positive actions (referred to as "active institutional controls") 
39 will be taken to assure proper maintenance and monitoring. The EPA, in 40 CFR § 191.14(a) 
40 has specified that active controls will be maintained for as long as practicable and that no more 
41 than 100 years of active institutional control can be assumed in predictions of long-term 
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performance. This assumption assures that future protection and control does not'rely on 
2 positive actions by future generations. 

3 The Permittees' active institutional control program has a primary objective of addressing all 
4 applicable requirements, including restoring the WIPP site as nearly as possible to its original 
5 condition, and thereby equalizing any preference over other areas for development by humans 
6 in the future. Restoration of the WIPP site includes any necessary remedial actions or cleanup 
7 of releases resulting from decommissioning. In addition, as part of the active institutional control 
8 program implemented under 40 CFR §194.14(a), the Permittees will implement monitoring 
9 systems suitable for assessing disposal system performance if such monitoring is feasible. 

10 The Permittees will implement the active institutional control program as described in more 
11 detail below: 

12 Identification of Active Institutional Control Measures 

13 A detailed explanation of the active institutional controls selected by the Permittees as part of 
14 this first step is provided in Permit Attachment H1 (WIPP Active Institutional Controls). This is 
15 the Permittees' reference design for active institutional controls. The reference design will be 
16 reviewed periodically and updated by the Permittees as appropriate during WIPP disposal 
17 operations. The ongoing review and evaluation ensure that the active institutional controls 
18 implemented are appropriate for the conditions that may exist at that time. The Permittees will 
19 review the reference design prior to implementation and all affected regulatory agencies will be 
20 consulted as part of this review. If updating the reference design proposes any changes in the 
21 Post-Closure Plan as described in this permit, the Permittees shall apply for a permit 
22 modification to include those changes, or submit the reference design and revised Post-Closure 
23 Plan as part of a routine permit renewal application, as required by 20.4.1.500 NMAC 
24 (incorporating 40 CFR §264.118(d)). 

25 As part of the active institutional controls program, the Permittees have developed a set of 
26 active institutional controls which will be implemented. These are as follows: 

27 • A fence line shall be established to control access to the repository's footprint area (the 
28 waste disposal area projected to the surface). A standard wire fence shall be erected 
29 along the perimeter of the repository surface footprint. The fence shall have gates 
30 placed approximately midway along each of the four sides. 

31 • An unpaved roadway along the perimeter of the barbed wire fence shall be 
32 constructed to provide ready vehicle access to any point around the fenced perimeter, 
33 to facilitate inspection and maintenance of the fence line, and to permit visual 
34 observation of the repository footprint to the extent permitted by the lay of the land. 
35 This roadway shall connect to the paved south access road. 

36 • To ensure visual notification, the fence line shall be posted with signs having as a 
37 minimum, a legend reading "Danger-Unauthorized Personnel Keep Out" and a 
38 warning against entering the area without specific permission of the Permittees. 

39 • Contractual arrangements shall be developed to ensure that periodic inspection and 
40 necessary corrective maintenance is conducted on the fence line, its associated 
41 warning signs, and the roadway. The Permittees will maintain control over all 
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contractual work and will maintain, in .the operating record, the results of all inspections 
and maintenance activities. 

• Through direct Permittee staffing support and/or contractual arrangements, procedures 
shall be established to provide routine periodic patrols and surveillances of the 
protected area by personnel trained in security surveillance and investigation. 

• Mitigating actions will be taken to address any abnormal conditions 1 identified during 
periodic surveillance and inspections. 

• Reports of activities associated with the post-disposal active access controls shall be 
prepared in accordance with regulatory requirements for submittal to the appropriate 
regulatory and legislative authority. 

Details on meeting these criteria are found in Permit Attachment H 1. 

Preparation of a Post-Decommissioning Land Management Plan 

Section 13(b) of the L WA requires the DOE to prepare and submit a plan for managing the land 
withdrawal area after decommissioning the WIPP facility. This plan will include a description of 
both the active and passive institutional controls that will be imposed after decommissioning is 
complete. This plan will be prepared in consultation with the Department of Interior and the state 
of New Mexico. If the land management plan proposes any changes in the Post-Closure Plan as 
described in this permit, the Permittees shall apply for a permit modification to include those 
changes, or submit the land management plan and revised Post-Closure Plan as part of a 
routine permit renewal application, as required by 20.4.1.500 NMAC (incorporating 40 CFR 
§264.118(d)). 

Preparation of the Active Institutional Control Plan 

An active institutional control plan will be initiated prior to actual plant closure, and will contain 
all the information needed to implement the active and passive institutional controls for the 
WIPP facility. Active institutional control planning will be based on the reference design and will 
take into account the most current information regarding the facility and its vicinity and will make 
use of state-of-the-art materials and techniques. This plan will include acceptable 
decontamination levels, sampling and analysis plans, and QNQC specifications. If such future 
plan contains provisions different from those in this Post-Closure Plan or Permit Attachment H1 
(Active Institutional Controls), the Permittees shall submit a request for modification of the Post
Closure Plan and the WIPP Permit. The changes must be approved and made part of the 
revised Permit before the changes are implemented, in accordance with 20.4.1.500 NMAC 
(incorporating 40 CFR §264.118(d)). 

Implementation of Active Institutional Control Measures 

Most of the active institutional control measures, such as long-term site monitoring and site 
remedial actions, will be implemented simultaneously with facility closure. However, it may be 

1 "Abnormal conditions" include any natural or human-caused conditions which could affect the integrity of Active Institutional 
controls required by the Permit or which could affect compliance of the WIPP with applicable RCRA standards. 
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possible to implement some measures earlier. For example, salt disposal may begin prior to 
2 final plant closure. Reclamation and restoration of unused disturbed surface areas has already 
3 begun. Guarding and maintenance activities, which are already in place, could evolve into an 
4 appropriate type of post-closure activity, subject to appropriate modifications of the Permit. 

5 H-1 a(2) Monitoring 

6 Post-closure groundwater monitoring will involve a continuation of the monitoring plan In Permit 
7 Attachment Las described in Permit Part 5. The sampling frequency may be changed to a 
8 frequency of every two years after final facility closure is complete by modification of the Permit 
9 as approved by the Secretary of the NMED in accordance with 20.4.1.901.8 NMAC 

10 (incorporating 40 CFR §270.42). In addition, the final target analyte list specified in Permit 
11 Attachment L may be changed by permit modification based on final volume of waste. 

12 H-2 Notices Required for Disposal Facilities 

13 H-2a Post-Closure Certification 

14 Within 60 days of completion of the post-closure care period after final facility closure, the 
15 Permittees will submit to the Secretary of the NMED, via registered mail, a certification that 
16 post-closure care was performed in accordance with the specifications of the approved post-
17 closure plan. The certification will be signed by the Permittees and by an independent New 
18 Mexico registered professional engineer. Documentation supporting the independent registered 
19 engineer's certification and a copy of the certification will be furnished to the Secretary of the 
20 NMED. 

21 H-2b Post-Closure Notices 

22 Within 60 days after certification of closure of each underground HWDU or final facility closure, 
23 the Permittees will submit to the Secretary of the NMED, and to the Eddy County government or 
24 other applicable local government agencies, a record of the type, location, and quantity of 
25 hazardous wastes disposed of in each underground HWDU as required in 20.4.1.500 NMAC 
26 (incorporating 40 CFR §264.119). 
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2 ACTIVE INSTITUTIONAL CONTROLS DURING POST-CLOSURE 

3 Introduction 

4 Under the requirements of 20.4.1.500 NMAC (incorporating 40 CFR §264.118(b), the following 
5 activities identified as active institutional controls during post-closure are incorporated into the 
s Post-Closure Plan. 

7 The post-closure requirements of this permit include 20.4.1.500 NMAC, incorporating: 

s • 40 CFR §264.117(a)(1 ), which requires that 

9 

10 

11 

"Post-closure care for each hazardous waste management unit subject to the 
requirements of §264.117 through 264.120 must begin after completion of closure of 
the unit and continue for 30 years after that date .. .-" 

12 • 40 CFR §264.601, which requires that 

13 

14 

"A miscellaneous unit must be ... maintained and closed in a manner that will ensure 
protection of human health and the environment..." 

15 • and 40 CFR §264.603, which requires that 

16 "A miscellaneous unit that is a disposal unit must be maintained in a manner that 
17 complies with §264.601 during the post-closure care period." 

18 The containment requirements for a disposal system for transuranic (TRU) radioactive wastes 
19 are defined in Title 40 CFR § 191 . 13 (U.S. Environmental Protection Agency [EPA] 1993). 40 
20 CFR § 191.14 is titled Assurance Requirements. With regard to the active institutional controls 
21 aspect of Assurance Requirements, 40 CFR §191.14 states the following: 

22 "To provide the confidence needed for long-term compliance with the 
23 requirements of§ 191.13, disposal of spent fuel or high-level or transuranic 
24 wastes shall be conducted in accordance with the following provisions ... (a) 
25 Active institutional controls over disposal sites should be maintained for as long a 
26 period of time as is practicable after disposal; however, performance 
27 assessments that assess isolation of the wastes from the accessible environment 
28 shall not consider any contribution from active institutional controls for more than 
29 1 00 years after disposal. .. " 

30 40 CFR § 191.12 states the following: 

31 "Active institutional controls mean: 
32 1) controlling access to a disposal site by any means other than passive 
33 institutional controls, 
34 2) performing maintenance operations or remedial actions at a site, 
35 3) controlling or cleaning up releases from a site, or 
36 4) monitoring parameters related to disposal system performance." 
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Purpose: This Permit Attachment describes the design of a system that the Permittees will 
2 implement for compliance with the requirements of 20.4.1.500 NMAC (incorporating 40 CFR 
3 §264.118(b)) and 40 CFR §191.14(a) to control access to the Waste Isolation Pilot Plant (WIPP) 
4 disposal site and implement maintenance and remedial actions pertaining to the site access 
5 controls. In addition, this Permit Attachment addresses the scheduling process for control of 
s .. inspection, maintenance, and periodic reporting related to long-term monitoring. Long-term 
7 monitoring addresses the monitoring of disposal system performance, as required by 40 CFR 
8 §191.14(b), and environmental monitoring, in accordance with this Permit and the Consultation 
9 and Cooperation Agreement between the U.S. Department of Energy (DOE) and the state of 

10 New Mexico. The scheduling process will also address evaluation of testing activities related to 
11 the permanent marker system design contained within the passive institutional controls (not 
12 required by this permit). 

13 Implementation of active institutional controls at the WIPP will commence when final facility 
14 closure is achieved, as specified in Permit Part 6 and Permit Attachment G. Implementation of 
15 active institutional controls marks the transition from the active life of the facility (which ends 
16 upon certification of closure) to the post-closure care period, as specified in 20.4.1.500 NMAC 
17 (incorporating 40 CFR §264 Subpart G). The Permittees will continue the imposition of active 
18 institutional controls under this Permit until NMED approves the post-closure certification 
19 specified in Permit Part 7 and Permit Attachment H. 

20 Decommissioning activities include decontamination and site restoration. The decontamination 
21 effort will be completed prior to sealing of the shafts to allow disposal of all derived waste 
22 (radioactive and/or mixed waste derived from TRU/TRU-mixed waste received at the WIPP) into 
23 the repository. The implementation of active institutional controls upon certification of facility 
24 closure will prevent human intrusion into the repository. The Permittees' restoration efforts will 
25 return the land disturbed by the WIPP activities to a stable ecological state that will assimilate 
26 with the surrounding undisturbed ecosystem. Necessary exceptions to returning the site to its 
27 full pre-WIPP condition include measurements associated with long-term monitoring. 

28 Scope: The active institutional control requirements include a means of controlling access to 
29 the site of the repository's surface footprint (the repository area projected to the surface) and 
30 maintenance, including corrective actions, for access control system components. Active control 
31 of access to the site will be exercised by the Permittees for the duration of the post-closure care 
32 period. Although the Permittees are only required to maintain active institutional controls until 
33 approval of the post-closure certification by NMED, the Permittees will continue active 
34 institutional controls for at least 100 years after final facility closure to satisfy other regulatory 
35 requirements. Control of access will prevent intrusion into the disposed waste by deep drilling or 
36 mining for natural resources. This Permit Attachment also specifies a process for scheduling 
37 activities related to the long-term monitoring of the repository. Some of the activities supporting 
38 the monitoring programs will be initiated during the active life of the facility to establish 
39 databases. These activities are planned to continue beyond closure through the time after 
40 removal of the site structures and return of the land disturbed by the WIPP activities to a stable 
41 ecological state that will assimilate with the surrounding undisturbed ecosystem. Long-term 
42 monitoring requirements will be necessarily integrated with efforts toward returning the land to a 
43 stable ecologicar state. 

44 Background; The WIPP was sited and designed as a research and development facility to 
45 demonstrate the safe disposal of radioactive wastes. The wastes are derived from DOE 
46 defense-related activities. Specifically, the mission of the WIPP project is to conduct research, 

PERMIT ATTACHMENT H1 
Page H1-2 of 14 

:04~07 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 1 , 2012 

demonstration, and siting studies relevant to the permanent disposal of TRU wastes. Most of 
2 these wastes will be contaminated with hazardous constituents, making them mixed wastes. 

3 The LWA addresses the disposal phase of the WIPP project, the period following closure of the 
4 site, and the removal of the surface facilities. The LWA set aside 10,240 acres (4, 144 hectares) 
5 located in Eddy County, 26 miles (42 kilometers) east of Carlsbad, New Mexico, as the WIPP 
6 site. A 277-acre (112-hectare) portion within the 10,240 acres (4,144 hectares) is bounded by a 
7 barbed wire fence. This fenced area contains the surface facilities and the mined salt piles for 
8 the WIPP site. Figure H1-1 is a cutaway illustrating the spatial relationship of the surface 
9 facilities and the -underg-rouhd repository. · 

10 Upon receipt of the necessary certifications and permits from the EPA and the New Mexico. 
11 Environment Department, the Permittees will begin disposal of contact-handled (CH) and 
12 remote-handled (RH) TRU and TRU mixed waste in the WIPP. This waste-emplacement and 
13 disposal phase will continue until the regulated capacity of the repository of 6,200,000 cubic feet 
14 (175,588 cubic meters) of TRU and TRU mixed waste has been reached, and as long as the 
15 Permittees comply with the requirements of the Permit. For the purposes of this Permit 
16 Attachment, this time period is assumed to be 25 years. The waste will be shipped from DOE 
17 facilities across the country in specially designed transportation containers certified by the 
18 Nuclear Regulatory Commission. The transportation routes from these facilities to the WIPP 
19 have been predetermined. The CH TRU mixed waste will be packaged in 55-gallon (208-liter), 
20 85-gallon (322-liter), 1 00-gallon (379-liter) steel drums, standard waste boxes (SWBs), ten drum 
21 overpacks (TOOPs), and/or standard large box 2s (SLB2s). An SWB is a steel container having 
22 a free volume of 66.3 cubic feet (1.88 cubic meters). Figure H1-2 shows the general 

, 23 arrangement of a seven-pack of drums and an SWB as received in a Contact-Handled 
24 Package. RH TRU mixed waste inside a Remote-Handled Package is contained in one or more 
25 of the allowable containers described in Permit Attachment A 1. Some RH TRU mixed waste 
26 may arrive in shielded containers as described in Permit Attachment A 1. 

27 Upon receipt and inspection of the waste containers in the waste handling building, the 
28 containers will be moved into the repository 2,150 feet (655 meters) below the surface. The 
29 containers will then be transported to a disposal room. (See Figure H1-1 for room and panel 
30 arrangement.) The initial seven disposal rooms are in Panel1. Panel 1 is the first of eight panels 
31 planned to be excavated. Special supports and ground control corrective actions have been 
32 implemented in Panel 1 to ensure its stability. Upon filling an entire panel, that panel will be 
33 closed to isolate it from the rest of the repository and the ventilation system. During the period of 
34 time it takes to fill a given panel, an additional panel will be excavated. Sequential excavation of 
35 Panels 2 through 8 will ensure that these individual panels remain stable during the entire time a 
36 panel is being filled with waste. Ground control maintenance and evaluation with appropriate 
37 corrective action will be required to ensure that Panels 9 and 10 (ventilation and access drifts in 
38 the repository) remain stable. 

39 Decontamination of the WI PP facility will commence with a detailed radiation survey of the 
40 entire site. Contaminated areas and equipment will be evaluated and decontaminated in 
41 accordance with applicable requirements. Where decontamination efforts identify areas that 
42 meet clean closure standards for permitted container storage units and are below radiological 
43 release criteria, routine dismantling and salvaging practices will determine the disposition of the 
44 material or equipment involved. Material and equipment that do not meet these standards and 
45 criteria will be emplaced in the access entries (Panels 9 and/or 1 0). Upon completion of 
46 emplacement of the contaminated facility material, the entries will be closed and the repository 
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shafts will be sealed. Final repository closure includes sealing the shafts leading to the 
2 repository. Figure H1-3 illustrates the shaft sealing arrangement. Certification of closure wm end 
3 disposal operations and initiate the post-closure care period for implementation of active 
4 institutional controls. 

5 H1.1 Active Institutional Controls 

6 Active institutional controls during post-closure consist of three elements: 

7 • controlling access to a disposal site, 
8 • performing. maintenance operations or remedial actions at a site, and 
9 • controlling or cleaning up releases from a site; 

10 The LWA has removed the WIPP site from public use as a site for mining and other types of 
11 mineral resource extraction. Since any type of exploration activity would require authorization, 
12 the issuance of approval to intrude upon the repository is precluded by the LWA. The existence 
13 of the LWA as law permits meeting the requirements of the first element above by implementing 
14 low technology barriers. These barriers include a posted fence and active surveillance at a 
15 frequency that denies sufficient time for an individual· or organization to intrude into the 
16 repository undetected using today's drilling technology. Maintenance and remedial actions at 
17 the WIPP site will be conducted by the Permittees at the time of implementing the access 
18 controls for the site. The control or cleanup of releases from the site will be conducted as part of 
19 the operational program prior to sealing of the shafts. This is necessary to ensure that all 
20 derived waste is disposed of within the repository prior to shaft sealing. 

21 The Permittees shall maintain the access controls. This requirement includes the maintenance 
22 and corrective actions necessary to ensure that the fence and patrol requirements (surveillance) 
23 are met. The active institutional controls to be implemented by the Permittees after final closure 
24 are the following: 

25 1. A fence line will be established to control access to the repository footprint area on the 
26 surface. A standard four-strand (three barbed and one unbarbed, in accordance with 
27 the Bureau of Land Management specifications) wire fence will be erected along the . 
28 perimeter of the repository surface footprint. To provide access to the repository 
29 footprint during construction of the berm (which may be built in multiple sections 
30 simultaneously), the fence will have gates placed approximately midway along each of 
31 the four sides. these gates will remain locked with access controlled by the Permittees. 
32 The western gate will be 20 feet (6 meters) wide. The remaining three gates will each 
33 be 16 feet (4.9 meters) wide. Additional fencing will be constructed where appropriate 
34 for remote locations that are used for disposal system monitoring. Such fences will 
35 meet the same construction specifications as the repository footprint perimeter fence. 

36 2. Unpaved roadways 16 feet (4.9 meters) wide will be established along the perimeter of 
37 the barbed wire fence as well as along the WIPP site boundary. These roadways will 
38 be constructed so as to provide ready vehicle access to any point around the fenced 
39 perimeter and the site boundary. These roadways will facilitate inspection and 
40 maintenance of the fenceline and will allow visual observation of the repository 
41 footprint and the site boundary to the extent permitted by the lay of the land. These 
42 roadways will connect to the paved south access road. Roads to remote sites will also 
43 be constructed and maintained where appropriate. 

PERMIT ATTACHMENT H1 
Page.H1-4 of 14 



2 

3 

4 

5 

6 

7 

8 

9 

10 

11 
12 

13 

14 

15 

16 

17 

18 

19 

20 

~·~ 

21 
22 

23 

24 

25 

26 

27 

28 

29 

30 
31 

32 

33 
3.4 

35 

36 

37 

38 

39 

40 

41 

42 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

November 1, 2012 

3. The fence line will be posted with signs having, as a minimum, a legend reading 
"Danger--.lUnauthorized Personnel Keep Out" (20.4.1.500 NMAC (incorporating 40 
CFR §264.14[c])) and warning against entering the area without specific permission of 
the Permittees. The legend must be written in English and Spanist.l. The signs must be 
legible from a distance of at least 25 feet (7.6 meters). The size of the visual warning 
and the spacing of the warning signs will be sufficiently large and close to ensure that 
one or more of the signs can be seen from any approach prior to an individual actually 
making contact with the fence line. In no case will the spacing be greater than 300 feet 
(91.5 meters). 

4. The Permittees will ensure that periodic inspection and expedited corrective 
maintenance are conducted on the fence line, its associated warning signs, and 
roadways. 

5. The Permittees will provide for routine periodic patrols and surveillance of all areas 
controlled by or under the authority of the Permittees by personnel trained in security 
surveillance and investigation. 

6. The Permittees will implement the periodic monitoring requirements of the long-term 
monitoring system. 

7. The Permittees will submit a Permit modification request for any proposed 
modifications to the active institutional controls appropriate for access control, as 
specified in 20.4.1.900 NMAC (incorporating 40 CFR §270.42). 

8. The Permittees will immediately take appropriate action to address abnormal 
conditions identified during periodic surveillance and inspections. Abnormal conditions 
include any natural or human-caused conditions which would affect the integrity of the 
active institutional controls. 

9. Reports addressing activities associated with the performance of the active access 
controls after final closure will be prepared periodically according to applicable 
requirements by the Permittees for submittal to the appropriate regulatory and 
legislative authorities. 

H1.1.1 Repository Footprint Fencing 

Access to an area approximately 2,780 feet by 2,360 feet (875 meters by 720 meters) will be 
controlled by a four-strand barbed wire fence. A single gate will be included along each side of 
the fence for access. These gates will remain locked with access controlled by the Permittees. 
Around the perimeter of the fence, an unpaved roadway 16 feet (4.9 meters) wide will be cut to 
allow for patrolling of the perimeter. Figure H 1-4 is an illustration of the fence line in relation to 
the repository footprint. Patrolling of the perimeter is based upon the need to ensure that no 
mining or welf drilling activity is initiated that could threaten the integrity of the repository. 

Fencing off an area larger than the disposal area footprint would not significantly reduce the risk 
of intrusion but would interfere with cattle grazing established prior to the LWA. The LWA states 
that the Secretary of Energy can allow grazing to continue where it was established prior to 
enactment of the LWA. Based upon current drilling technologies, discussions with local well 
drilling organizations, and observation of well drilling activities in the WIPP vicinity, it typically 
requires at least two to three days for a driller to set up a deep drilling rig and commence actual 
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drilling operations. Attaining the 2, 150-foot (655-meter) depth that would approach the 
2 repository horizon takes at least another week to 10 days. Based upon current drilling practices, 
3 patrolling the fenced area two to three times weekly would identify any potential drilling activity 
4 well before any breach of the repository could occur. Therefore, the perimeter fence will be 
5 patrolled three times weekly after final closure. 

s Construction of access control systems using higher technology than described is not required. 
7 Likewise, continuous surveillance whether human or electronic is not required. 

8 H 1.1.2 Surveillance Monitoring 

9 The Permittees will conduct periodic surveillance of the site and the repository footprint during 
10 the post-closure period. Unpaved roadways around the WIPP site boundary and around the 
11 repository footprint will facilitate such surveillance. Contractual arrangements with a local 
12 organization such as the Eddy County Sher~.s Department may be established which would 
13 provide some distinct advantages. Among the advantages are the following: 

14 • deputies are trained in patrol and surveillance activities, 

15 • deputies are authorized to arrest members of the general public who are found to be 
16 violating trespassing laws, 

17 • the liability associated with apprehension, attempted apprehension, or circumstances 
18 arising from attempts would remain with the Sheriff's Department, and 

19 • the general area to be patrolled is already a part of the Sheriff's area of responsibility. 

20 Surveillance will consist of drive-by patrolling around the fenced perimeter a minimum of three 
21 times per week. In the course of the patrol, particular note will be taken of the fence integrity. In 
22 addition, the locked condition of each gate will be checked to ensure that gate integrity is 
23 maintained and there is no evidence of tampering. Surveillance will also include visual 
24 observation of the entire enclosed area for any signs of human activity. Additionally, surveillance 
25 patrols will be conducted around the site boundary's perimeter for signs of unauthorized human 
26 activities. A routine summary of each month's surveillance activity will be prepared documenting 
27 the date and time of each patrol and any unusual circumstances that may have been observed. 
28 This surveillance routine will continue throughout the post-closure care period. 

29 H1.1.3 Maintenance and Remedial Actions 

30 Anticipated maintenance and remedial action issues during the post-closure care period are 
31 minimal and should encompass such issues as 

32 • fence and road maintenance, 
33 • repair of any damage that occurs, 
34 • response to evidence of potential erection of drilling equipment, and 
35 • response to unauthorized entry into prohibited areas. 

36 The Permittees will provide maintenance services within a reasonable time after the need is 
37 identified during routine patrolling activity. Any observed vandalism or unauthorized entry will be 
38 investigated and action will be taken as the circumstances warrant. 
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The decontamination process and disposal of the derived waste will be completed prior to 
sealing the shafts and final facility closure. With the location of the WIPP repository at 2,150 feet 
(655 meters) below the surface and with panels closed and shafts sealed, the potential for 
releases of radioactive material or hazardous constituents following the sealing of the shafts is 
precluded. There will be no credible pathway for releases from the repository other than human 
intrusion. Routine patrols in accordance with access control requirements will preclude human 
intrusion into the repository during the post-closure period. 

H1.1.5 Groundwater Monitoring 

Groundwater monitoring is the only monitoring program required by the Permit that will be 
conducted throughout the post-closure care period. The post-closure groundwater monitoring 
requirements are specified in Permit Part 7 and Permit Attachment L. 

H 1.2 Additional Post-Closure Activities 

With the certification of closure ofWIPP and return of the land disturbed by the WIPP activities 
to a stable ecological state that will assimilate with the surrounding undisturbed ecosystem, 
continuous occupancy of the site for operational and security purposes will cease. Any 
additional activities will be imposed through the Post-Closure Care Permit issued by NMED after 
certification of closure. 

H1.3 Quality Assurance 

The quality assurance and quality control plan will be applied to the procurement of materials for 
and the erection of the fencelines enclosing the repository footprint. In particular, quality control 
inspection of the placement and tensioning of the barbed wire and chain link fabric will be 
applied and utilized to provide reasonable assurance that the fencing structures will function 
during the post-closure care period with normal maintenance. 

Quality assurance and quality control will also be applied to the sampling and analyses 
supporting the environmental monitoring program. Contractors collecting samples and 
laboratories conducting analyses for the Permittees shall be qualified in accordance with 
guidelines prescribed in the most current edition of the Permittees' quality assurance program 
document at the time that the contracts are awarded. 
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Table J-1 
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April 15, 2011 

Waste Handling Building (WHB) Container Storage Unit 

Description 

CH Bay Storage Area 

CH Bay Surge 
Storage Area 

Derived Waste 
Storage Area 

Total for CH Waste 

RH Bay 

Cask Unloading 
Room 

Hot Cell 

Transfer Cell 

Facility Cask Loading 
Room 

Total for RH Waste 

WHB Unit Total 

Area Maximum Capacity 

32,307 tr 4,8oo te 
(3,001 m2

) (135.9 m3
) 

included in CH Bay 1,6oo te 
Storage Area (45.3.m3) 

included in CH Bay 66.3 ft3 

Storage Area (1.88 m3
) 

32,307 tr 
(3,001 m2

) 

6,466.3 te 
183.1 m3 

12,552 tr 156 ft3 

(1, 166m2
) (4.4 m3

) 

382 tr 74 ft3 

(36m2
) (2.1 m3

) 

1,841 tr 94.9 ft3 

(171 m2
) (2.7 m3

) 

1,003 tr 31.4 ft3 

(93m2
) (0.89 m3

) 

1,625 tr 31.4 ft3 

(151 m2
) (0.89 m3

) 

17,403 te 387.7 ft3 

(1 ,617m 2
) (11.0 m3

) 

49,710 ft2 

(4,618 m2
} 

6,854ft3 

(194.1 m3
} 
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Container Equivalent 

13 loaded facility pallets 
and 4 CH Packages at the 
TRUDOCKS 

5 loaded facility pallets 

1 Standard Waste Box 

2 loaded casks and 1 drum 
of derived waste 

1 loaded cask 

12 drums and 1 drum of 
derived waste 

1 canister 

1 canister 
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Description 

Parking Area 

Parking Area Surge 
Storage 

Table J-2 
Parking Area Container Storage Unit 

Area Maximum 
Capacity 

137,o5o te 6,734 te 
(12,730 m2

) (191m3
) 

Included in Parking 2.129 fe 
Area (60m3

) 
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Container Equivalent 

40 Contact- Handled Packages 
containing waste and 8 Remote-
Handled Packages contaifiting waste. 
The total number of Contact-Handled 
Packages containing waste in the 
Parking Area Unit cannot exceed 50. 

12 Contact-Handled Packages and 4 
Remote-Handled Packages. The total 
number of Contact-Handled Packages 
containing waste in the Parking Area 
Unit cannot exceed 50. 



Table J-3 
Underground Hazardous Waste Disposal Units 

Description 1 Waste Type Maximum Capacity2 

Panel1 CHTRU 63s,ooote 
(18,000 m3

) 

Panel2 CHTRU 636,000 ft3 

(18,000 m3
) 

Panel 3 CH TRU 662,150 ft3 

(18,750 m3
) 

Panel4 - CHTRU 662,150 ft3 

(18,750 m~ 

RH TRU 12,570 ft3 

(356m 3
) 

Panel5 CH TRU 662, 15o te 
(18,750 m3

) 

RH TRU 15,720 ft3 

(445m3
) 

Panel 6 CHTRU 662,150 ft3 

(18,750 m3
) 

RHTRU 18,860 ft3 

(534m 3
) 

Panel? CH TRU 662,150 ft3 

(18,750 m3
) 

RH TRU 22,950 ft3 

(650m3
) 

Panel 8 CH TRU 662,150 ft3 

(18,750 m3
) 

RH TRU 22,950 ft3 

(650m3
) 

Total CHTRU 5,244,900 ft3 

(148,500 m3
) 

RH TRU 93,050 ft3 

(2,635 m3
) 

The area of each panel is approximately 124,150 tf (11 ,533m2
). 
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Container Equivalent 

86,500 55-Gallon Drums 

86,500 55-Gallon Drums 

90,150 55-Gallon Drums 

90,150 55-Gallon Drums 

400 RH TRU Canisters 

90, 150 55-Gallon Drums 

500 RH TRU Canisters 

90,150 55-Gallon Drums 

600 RH TRU Canisters 

90,150 55-Gallon Drums 

730 RH TRU Canisters 

90,150 55-Gallon Drums 

730 RH TRU Canisters 

713,900 55-Gallon 
Drums 

2960 RH TRU 
Canisters 

"Maximum Capacity" is the maximum volume of TRU mixed waste that may be emplaced in each 
panel. The maximum repository capacity of "6.2 million cubic feet of transuranic waste" is specified in 
the WIPP Land Withdrawal Act (Pub. L. 102-579, as amended) 
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SOLID WASTE MANAGEMENT UNIT (SWMU) AND AREA OF CONCERN 
(AOC) TABLES 

Table 

Table K-1 

Table K-2 
Table K-3 
Table K-4 

LIST OF TABLES 

Title 

Solid Waste Management Units (SWMUs) & Areas of Concern (AOCs) Requiring 
Corrective Action 
SWMUs & AOCs Corrective Action Complete With Controls 
SWMUs & AOCs Requiring No Further Action (NFA) 
Hazardous Waste Management Units 
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Solid Waste Management Units (SWMUs) & Areas of Concern (AOCs) Requiring Corrective Action 

Unit ID Number 

Reserved 

Unit ID Number 

Reserved 

Unit Description 

Reserved 

Table K-2 
SWMUs & AOCs Corrective Action Complete With Controls 

Unit Description 

Reserved 
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Unit ID Number 

SWMU 001g 

SWMU 001h 

SWMU 001j 

SWMU 001k 

SWMU 0011 

SWMU 001m 

SWMU 001n 

SWMU 001o 

SWMU 001p 

SWMU 001q 

SWMU 001s 

SWMU 001t 

SWMU 001x 

SWMU 004a 

SWMU 007b 

AOC 001r 

AOC 001u 

AOC 001v 

AOC 001w 

AOC 001ac 

AOCb01ae 

AOC 010b 

AOC 010c 

Table K-3 
SWMUs & AOCs Requiring No Further Action (NFA) 

Unit Description 

H-14/P-1 Mud Pit (s) 

H-tS/P-2 Mud Pit (s) 

P-3 Mud Pit 

P-4 Mud Pit 

WIPP-12/P-5 Drilling Mud Pit(s) 

P-6 Mud Pit 

P-15 Mud Pit 

Badger Unit Drilling Mud Pit(s) 

Cotton Baby Drilling Mud Pit(s) 

DOE-1 Drilling Mud Pit(s) 

ERDA-9 Mud Pit 

IMC-374 Mud Pit 

WIPP-13 Drilling Mud Pit(s) 

Portacamp Storage Yard, West Side 

SW Evaporation Pond 

D-123 Mud Pit 

IMC-376 Mud Pit 

IMC-456 Mud Pit 

IMC-457 Mud Pit 

DSP-207 Mud Pit 

IMC-377 Mud Pit 

Waste Handling Shaft Sump 

Exhaust Shaft Sump 
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Comments 

NFA granted :10/23/2008 

NFA granted 10/23/2008 

NFA granted 10/23/2008 

NFA granted 10/23/2008 

NFA granted 10/23/2008 

NFA granted 10/23/2008 

NFA granted 10/23/2008 

N FA granted 1 0/23/2008 

NFA granted 10/23/2008 

NFA granted 10/23/2008 

NFA granted 10/23/2008 

NFA granted 10/23/2008 

NFA granted 10/23/2008 

NFA granted 10/23/2008 

NFA granted 10/23/2008 

NFA granted 10/23/2008 

NFA granted 10/23/2008 

NFA granted 10/23/2008 

NFA granted 10/23/2008 

NFA granted 10/23/2008 

NFA granted 10/23/2008 

NFA granted 10/23/2008 

NFA granted 10/23/2008 



Unit ID Number 

SWMU.013a 

SWMU 013b 

SWMU 013c 

SWMU 013d 

SWMU 013e 

SWMU 013f 

SWMU 013g 

SWMU 013h 

Table K-4 
Hazardous Waste Management Units 

Unit Description 

Waste Handling Building Unit 

Parking Area Unit 

Underground HWDU - Panel 1 

Underground HWDU - Panel 2 

Underground HWDU - Panel 3 

Underground HWDU - Panel 4 

Underground HWDU - Panel 5 

Underground HWDU - Panel 6 
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WIPP GROUNDWATER DETECTION MONITORING PROGRAM PLAN 

L-1 Introduction 

The Waste Isolation Pilot Plant (WIPP) facility is subject to regulation under Title 20 of the New 
Mexico Administrative Code (NMAC), Chapter 4, Part 1, Subpart V (20.4.1 .500 NMAC). As 
required by 20.4.500 NMAC (incorporating 40 CFR §264.601), the Permittees shall demonstrate 
that the environmental performance standards for a miscellaneous unit, which are applied to the 
hazardous waste disposal units (HWDUs) in the underground, will be met. 

The VVIPP facility is located in Eddy County in southeastern New Mexico (Figure L-1), within the 
Pecos Valley section of the southern Great Plains physiographic province. The facility is 26 
miles (mi) (42 kilometers [km]) east of Carlsbad, New Mexico, in an area known as Los 
Medanos (the dunes). Los Medanos is a relatively flat, sparsely inhabited plateau with little 
water and limited land uses. 

The WIPP facility (Figure L-2) consists of 16 sections of Federal land in Township 22 South, 
Range 31 East. The 16 sections of Federal land were withdrawn from the application of public 
land laws by the WIPP Land Withdrawal Act (LWA), Public Law 102-579. The WIPP LWA 
transferred the responsibility for the administration of the 16 sections from the Department of 
Interior, Bureau of Land Management, to the U.S. Department of Energy (DOE). This law 
specified that mining and drilling for purposes other than support of the WIPP project are 
prohibited within this 16 section area with the exception of Section 31. Oil and gas drilling 
activities are restricted in Section 31 from the surface down to 6,000 feet. 

The WIPP facility includes a mined geologic repository for the disposal of transuranic (TRU) 
waste. The disposal horizon is located 2,150 feet (ft) (655 meters [m]) below the land surface in 
the bedded salt of the Salado Formation (Salado). At the WIPP facility, water-bearing units 
occur both above and below the disposal horizon. Groundwater monitoring of the uppermost 
aquifer below the facility is not required because the water-bearing unit (the Bell Canyon 
Formation (Bell Canyon)) is not considered a credible pathway for a release from the 
repository. This is because the repository horizon and water-bearing sandstones of the Bell 
Canyon are separated by over 2,000 ft (610 m) of very !ow-permeability evaporite sediments 
(Amended Renewal Application Addendum L 1 (DOE, 2009)). No natural credible pathway has 
been established for.. contaminant transport to water-bearing zones below the repository horizon, 
as there is no hydrologic communication between the repository and underlying water-bearing 
zones. The U.S. Environmental Protection Agency (EPA) concluded in 1990 that natural vertical 
communication does not exist based on review of numerous studies (EPA, 1990). Furthermore, 
drilling boreholes for groundwater monitoring through the Salado and the Castile Formation 
(Castile) into the Bell Canyon would compromise the isolation properties of the repository 
medium. 

Groundwater monitoring at the WIPP facility focuses on the Culebra Member (Culebra) of the 
Rustler Formation (Rustler) because it represents the most significant hydrologic contaminant 
migration pathway to the accessible environment. The Culebra is the most significant water
bearing unit lying above the repository. Groundwater movement in the Culebra, using results 
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from the basin-scale groundwater model is discussed in detail in Amended Renewal Application 
2 Addendum L 1, Section L 1-2a, (DOE, 2009). 

3 This monitoring plan addresses requirements for sample collection, Culebra groundwater 
4 surface elevation monitoring, Culebra groundwater flow direction and rate determination, data 
5 management, and reporting of Culebra groundwater monitoring data. It also identifies indicator 
6 parameters and hazardous constituents selected to assess Culebra groundwater quality for the 
7 WIPP groundwater detection monitoring program (DMP). Because quality assurance is an 
8 integral component of the groundwater sampling, analysis, and reporting process, quality 
9 assurance/quality control (QA/QC) elements and associated data acceptance criteria are 

10 included in this plan. 

11 Instructions for performing field activities that will be conducted in conjunction with this DMP are 
12 provided in the WIPP Standard Operating Procedures (SOPs) (see Table L-3), which are 
13 maintained in facility files and which comply with the applicable requirements of 20.4.1.500 
14 NMAC (incorporating 40 CFR § 264.97 (d)). Procedures are required for each aspect of the 
15 Culebra groundwater sampling process, including Culebra groundwater surface elevation 
16 measurement, Culebra groundwater flow direction and rate determination, sampling equipment 
17 installation and operation, field water-quality measurements, and sample collection. Data 
18 required by this plan will be collected by qualified personnel in accordance with SOPs (Table L-
19 3). 

20 L-1 a Geologic and Hydrologic Characteristics 

21 L-1 a( 1) Geology 

22 The WIPP facility is situated within the Delaware Basin bounded to the north and east by the 
23 Capitan Reef, which is part of the larger Permian Basin, located in the south-central region of 
24 North America. Three major evaporite-bearing formations were deposited in the Delaware Basin 
25 (see Figures L-3 and L-4 and Amended Renewal Application Addendum L 1, Section L 1-1 (DOE, 
26 2009) for more detail): 

27 • The Castile consists of interbedded anhydrites and halite. Its upper boundary is at a 
28 depth of about 2,825 ft (861 m) below ground surface (bgs}, and its thickness at the 
29 WIPP facility is 1,250 ft (381m}. 

30 • The repository is located in the Salado, which overlies the Castile and resulted from 
31 prolonged desiccation that produced predominantly haiite, with some carbonates, 
32 anhydrites, and clay seams. Its upper boundary is at a depth of about 850 ft (259 m) 
33 bgs, and it is about 2,000 ft (610 m) thick in the repository area. 

34 • The Rustler Formation was deposited in a lagoonal environment during a major 
35 freshening of the basin and consists of carbonates, anhydrites, and halites. Its beds 
36 consist of clay and anhydrite and contain small amounts of brine. The Rustler's upper 
37 boundary is about 500ft (152m) bgs, and it ranges up to 350ft (107m) in thickness in 
38 the repository area. 

39 Thest;. evaporite-bearing formations lie between two other formations significant to the geology 
40 and hydrology of the WIPP facility. The Dewey Lake Redbeds Formation (Dewey Lake) 
41 overlying the Rustler is dominated by nonmarine sediments and consists almost entirely of 
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mudstone, claystone, siltstone, and interbedded sandstone (see Amended Renewal Application 
Addendum L 1, Section L 1-1c(6) (DOE, 2009)). This formation forms a 500-ft- (152-m) thick 
barrier of fine-grained sediments that retard the downward percolation of water into the 
evaporite units below. The Bell Canyon is the first water-bearing unit below the repository (see 
Amended Renewal Application Addendum L 1, Section L 1-1 c(2) (DOE, 2009)) and is confined 
above by the thick evaporite deposits of the Castile. It consists of 1,200 ft (366 m) of 
interbedded sandstone, shale, and siltstone. 

The Salado was selected to host the WIPP repository for several reasons. First, it is regionally 
extensive, underlying an area of more than 36,000 square mi (mi2) (93,240 square kilometers 
[km2

]). Second, its permeability is extremely low. Third, salt behaves mechanically in a plastic 
manner under pressure (the lithostatic pressure at the disposal horizon is approximately 2,200 
pounds per square inch [lblin. 2

] or 14.9 megapascals [MPa]) and eventually deforms to fill any 
opening (referred to as creep). Fourth, any fluid remaining in small fractures or openings is 
saturated with salt, is incapable of further salt dissolution, and has probably remained in place 
since deposition. Finally, the Salado lies between the Rustler and the Castile (Figure L-4), which 
contain very low permeability layers that help confine and isolate waste within and keep water 
outside of the WIPP repository (see Amended Renewal Application Addendum L 1, Section L 1-
1c(5) and L1-1c(3) (DOE, 2009)). 

19 L-1 a(2) Groundwater Hydrology 

20 The general hydrogeology of the area surrounding the WIPP facility is described in this section 
21 starting with the first geologic unit below the Salado. Addendum L 1, Section L 1-2a of the 
22 Amended Renewal Application (DOE, 2009) provides more detailed discussions of the local and 
23 regional hydrogeology. Relevant hydrological parameters for the various rock units above the 
24 Salado at WIPP are summarized in Table L-1. 

25 L -1 ar-=, 2'"'"') (w..~i) __ -'-T'"'"he=--=C=a=st=il=e 

26 The Castile is a basin-filling evaporite sequence of sediments surrounded by the Capitan Reef. 
27 The Castile represents a major regional groundwater aquitard that effectively prevents upward 
28 migration of water from the underlying Bell Canyon. Fluid present in the Castile is very restricted 
29 because evaporites do not readily maintain pore space, solution channels, or open fractures at 
30 depth. Drill-stem tests conducted in the Castile during construction of the WIPP facility 
31 determined its permeability to be lower than detection limits; however, the hydraulic conductivity 
32 has been conservatively estimated to be less than 10-8 ft {3 x 10·9 m) per day. A description of 
33 the Castile brine reservoirs outside the WIPP facility area is provided in Addendum L 1, Section 
34 L 1-2a(2)(b) of the Amended Renewal Application (DOE, 2009). 

35 L-1a(2)(ii) The Salado 

36 The Salado is an evaporite sequence that filled the remainder of the Delaware Basin and lapped 
37 extensively over the Capitan Reef and the back-reef sediments beyond. The Salado consists of 
38 approximately 2,000 ft (61 0 m) of bedded halite, with interbeds or seams of anhydrite, clay, and 
39 polyhalite. It acts hydrologically as a regional confining bed. The porosity of the Salado is very 
4o low and naturally interconnected pores are probably nonexistent in halite at the depth of the 
41 disposal horizon. Fluids associated with the Salado occur mainly as very small fluid inclusions in 
42 the halite crystals and also occur between crystal boundaries (interstitial fluid) of the massive 
43 crystalline salt formation; fluids also occur in clay seams and anhydrite beds. Permeabilities 
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measured from the surface in the area of the WIPP facility range from 0.01 to 25 microdarcies. 
2 The most reliable value, 0.3 microdarcy, was obtained from well DOE-2. The results of 
3 permeability testing at the disposal horizon are within the range of 0.001 to 0.01 microdarcy. 

4 L-1 a(2)(iii) The Rustler 

5 The Rustler has been the subject of extensive characterization activities because it contains the 
6 most transmissive hydrologic units overlying the Salado. Within the Rustler, five members have 
7 been identified. Of these, the Culebra is the most transmissive and has been the focus of most 
8 of the Rustler hydrologic studies. 

9 The Culebra is the first continuous water-bearing zone above the Salado and is up to 
10 approximately 30ft (9 m) thick. Water in the Culebra is usually present in fractures and is 
11 confined by overlying gypsum or anhydrite and underlying clay and anhydrite beds. The 
12 hydraulic gradient within the Culebra in the area of the WIPP facility is approximately 20ft per 
13 mi (3.8 m per km) and becomes much flatter south and southwest of the site (Figure L-5). 
14 Culebra transmissivities in the Nash Draw range up to 1,250 square ft (ft2

) (116 square m [m2
]) 

15 per day; closer to the WIPP facility, they are as low as 0.007 to 74 ft2 (0.00065 to 7.0 m2
) per 

16 day. 

17 The two primary types of field tests that are being used to characterize the flow and transport 
18 characteristics of the Culebra are hydraulic tests and tracer tests. 

19 The hydraulic tests consist of pump, injection, and slug testing of wells across the study area 
20 (see Amended Renewal Application Addendum L 1, Section L 1-2a(3)(a)(ii) (DOE, 2009)). The 
21 most detailed hydraulic test data exist for the WIPP hydropads (e.g., H-19). The hydropads 
22 generally comprise a network of three or more wells located within a few tens of meters of each 
23 other. Long-term pumping tests have been conducted at hydropads H-3, H-11, and H-19 and at 
24 well WIPP-13 (see Amended Renewal Application Addendum L 1, Section L 1-2a(3)(a)(ii) (DOE, 
25 2009)). These pumping tests provided transient pressure data both at the hydropad and over a 
26 much larger area. Tests often included use of automated data-acquisition systems, providing 
27 high-resolution (in both space and time) data sets. In addition to long-term pumping tests, slug 
28 tests and short-term pumping tests have been conducted at individual wells to provide pressure 
29 data that can be used to interpret the transmissivity at that well (see Amended Renewal 
30 Application Addendum L 1, Section L 1-2a(3)(a)(ii) (DOE, 2009)). Detailed cross-hole hydraulic 
31 testing has been conducted at the H-19 hydropad (see Amended Renewal Application 
32 Addendum L 1, Section L 1-2a(3)(a)(il) (DOE, 2009)). 

33 Pressure data are collected during hydraulic tests for estimation of hydrologic characteristics 
34 such as transmissivity, permeability,. and storativity. The pressure data from long-term pumping 
35 tests and the interpreted transmissivity values for individual wells are used in calibration of flow 
36 models. Some of the hydraulic test data and interpretations are also important for the 
37 interpretation of transport characteristics. For instance, the permeability values interpreted from 
38 the hydraulic tests at a given hydropad are needed for interpretations of tracer test data at that 
39 hydropad. 

4o There is strong evidence that the permeability of the Culebra varies spatially and varies 
41 sufficiently that it cannot be characterized with a uniform value or range over the region of 
42 interest to WIPP. The transmissivity of the Culebra varies spatially over ten orders of magnitude 
43 from east to west in the vicinity of wtPP. Transmissivities have been calculated at 1 x 1 o-7 
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square feet per day (1 x 1 o-13 square meters per second) at well SNL-15 east of the WIPP site 
2 to 1 >< 103 square feet per day (1 x 10-3 square meters per second) at well H-7 in Nash Draw 
3 (see Amended Renewal Application Addendum L 1, Section L 1-2a(3)(a)(ii) (DOE, 2009)). 

4 Transmissivity variations in the Culebra are believed to be controlled by the relative abundance 
5 of open fractures rather than by primary (that is, depositional) features of the unit (Roberts 
6 2007'). Lateral variations in depositional environments were small within the mapped region, and 
7 primary features of the Culebra show little map-scale spatial variability, according to Holt and 
8 Powers, 1988. Direct measurements of the density of open fractures are not available from core 
9 samples because of incomplete recovery and fracturing during drilling, but observation of the 

10 relatively unfractured exposures in the WIPP shafts suggests that the density of open fractures 
11 in the Culebra decreases to the east. 

12 Geochemical and radioisotope characteristics of the Culebra have been studied. There is 
13 considerable variation in groundwater geochemistry in the Culebra. The variation has been 
14 described in terms of different hydrogeochemical facies that can be mapped in the Culebra. A 
15 halite-rich hydrogeochemical facies exists in the region of the WIPP site and to the east, 
16 approximately corresponding to the regions in which halite exists in units above and below the 
17 Culebra, and in which a large portion of the Culebra fractures are gypsum filled. An anhydrite-
18 rich hydrogeochemical facies exists west and south of the WIPP site, where there is relatively 
19 less halite in adjacent strata and where there are fewer gypsum-filled fractures. Radiogenic 
20 isotopic signatures suggest that the age of the groundwater in the Culebra is on the order of 
21 10,000 years or more (see Amended Renewal Application Addendum L 1 (DOE, 2009)). 

22 The radiogenic ages of the Culebra groundwater and the geochemical differences provide 
23 information potentially relevant to the groundwater flow directions and groundwater interaction 
24 with other units and are important constraints on conceptual models of groundwater flow. 

25 The Permittees have proposed a conceptualization of groundwater flow that explains observed 
26 geochemical facies and groundwater flow patterns. The conceptualization, referred to as the 
27 basin-scale groundwater model, offers a three dimensional approach to treatment of Supra-
28 Salado rock units, and assumes vertical leakage (albeit very slow) between rock units of the 
29 Rustler exists (where hydraulic head is present). 

30 Flow in the Culebra is considered transient. The model assumes that the groundwater system is 
31 dynamic and is responding to the drying of climate that has occurred since the late Pleistocene 
32 period. The Permittees assumed that recharge rates during the !ate Pleistocene period were 
33 sufficient to maintain the water table near land surface, but has since dropped significantly. 
34 Therefore, the impact of local topography on groundwater flow was greater during wetter 
35 periods, with discharge from the Rustler in th-e Vicinity of the W!PP facility to the west toward 
36 Nash Draw; flow is currently dominated by more regional topographic effects during drier times, 
37 with flow in the Rustler from the vicinity of the W!PP facility towards the Balmorhea-Loving 
38 Trough to the south. 

39 Using data from 22 wells, Siegel, Robinson, and Myers (1991) originally defined four 
4o hydrochemical facies (A, B, C, and D) for Culebra groundwater based primarily on ionic strength 
41 and major constituents. With the data now available from 59 wells, Demski and Beauheim 
42 (2008) defined transitional AJC and 8/C facies, as well as a new facies E for high-moles per 
43 kilogram (molal) Na-Mg Cl brines. 
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• Zone B - Dilute (ionic strength :::;0.1 molal) CaS04-rich groundwater, from southern high-
2 transmissivity area. Mg/Ca molar ratio 0.32 to 0.52. 

3 • Zone B/C- Ionic strength 0.18 to 0.29 molal, Mg/Ca molar ratio 0.4 to 0.6. 

4 • Zone C- Variable composition waters, ionic strength 0.3 to 1.0 molal, Mg/Ca molar ratio 
5 0.4 to 1.1. 

6 • Zone A/C- Ionic strength 1.1 to 1.6 molal, Mg/Ca molar ratio 0.5 to 1.2. 

7 • Zone A- Ionic strength >1.66 molal, up to 5.3 molal, Mg/Ca molar ratio 1.2 to 2.4. 

8 • Zone D - Defined based on inferred contamination related to potash refining operations. 
9 Ionic strength 3 molal, KINa weight ratios of -0.2. 

10 • Zone E- Wells east of the mudstone-halite margins, ionic strength 6.4 to 8.6 molal, 
11 Mg/Ca molar ratio 4.1 to 6.6. 

12 The low-ionic-strength (S:0.1 molal) facies B waters contain more sulfate than chloride, and are 
13 found southwest and south of the WIPP site within and down the Culebra hydraulic gradient 
14 from the southernmost closed catchment basins, mapped by Powers (2006), in the southwest 
15 arm of Nash Draw. These waters reflect relatively recent recharge through gypsum karst 
16 overlying the Culebra. However, with total dissolved solids (TDS) concentrations in excess of 
17 3,000 mg/L, the facies B waters do not represent modern-day precipitation rapidly reaching the 
1s Cu!ebra. They must have residence times in the Rustler sulfate units of thousands of years 
19 before reaching the Culebra. 

20 The higher-ionic-strength (0.3-1 molal) facies C brines have differing compositions, representing 
21 meteoric waters that have dissolved CaS04, overprinted with mixing and localized processes. 
22 Facies A brines (ionic strength 1.6- 5.3 molal) are high in NaCI and are clustered along the 
23 extent of halite in the middle of the Tamarisk Member of the Rustler Formation. Facies A 
24 represents old waters (long flow paths) that have dissolved halite and/or connate brine, or a 
25 mixture of the two from facies E. The facies D brines. as identified by Siegel, Robinson, and 
26 Myers (1991), are high-ion-ic-strength solutions found in western Nash Draw with high KINa 
27 ratios representing waters contaminated with effluent from potash refining operations. Similar 
28 water is found at shallow depth (<36ft (11 m)) in the upper Dewey Lake at SNL-1, just south of 
29 the Intrepid East tailings pile. The newly defined facies E waters are very high ionic strength (6.4 
30 - 8.6 molal) NaCI brines with high Mg/Ca ratios. The facies E brines are found east of the W!PP 
31 site, where Rustler halite is present above and below the Culebra, and halite cements are 
32 present in the Culebra. They represent primitive brines present since deposition of the Culebra 
33 and immediately overlying strata. 

34 Previously, the Permittees and others believed the geochemistry of Culebra groundwater was 
35 inconsistent with flow directions. This was based on the premise that facies C water must 
36 transform to facies B water (e.g. become "fresher''), which is inconsistent with the ~erved flow 
37 direction. It is now believed that the observed geochemistry and flow directions can be 
38 explained with diffilr..nt recharge areas and Culebra travel paths (Amended Renewal 
39 Application Addendum L 1 (DOE, 2009)). 
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Head distribution in the Culebra (see Amended Renewal Application Addendum L 1 (DOE, 
2009)) is consistent with basin-scale groundwater basin modeling results indicating that the 
generalized groundwater flow direction in the Culebra is currently north to south. However, the 
fractured nature of the Culebra, coupled with variable fluid densities, can cause localized flow 
patterns to differ from general flow patterns. 

Groundwater levels in the Culebra in the region around the WIPP facility have been measured 
in numerous wells. Water-level rises have been observed and are attributed to causes 
discussed in the Renewal Application Addendum L 1, Section L 1-2a(3)(a)(ii) (DOE, 2009). The 
extent of water-level rise observed at a particular well depends on several factors, but the 
proximity of the observation point to the cause of the water-level change appears to be a 
primary factor. 

Hydrological investigations conducted from 2003 through 2007 provided new information, some 
of it confirming long-held assumptions and some offering new insight into the hydrological 
system around the WIPP site. A Culebra monitoring network optimization study was completed 
by McKenna (2004) and updated by Kuhlman (20 1 0) to identify locations where new Culebra 
monitoring wells would be of greatest value and to identify wells that could be removed from the 
network with little loss of information. 

As discussed in Amended Renewal Application Addendum L 1, Section L 1-2a(3)(a)(ii) (DOE, 
2009), extensive hydrological testing has been performed in the new wells. This testing has 
involved both single well tests, which provide information on local transmissivity and 
heterogeneity, and long-term (19 to 32 days) pumping tests that have created observable 
responses in wells up to 5.9 mi (9.5 km) away. 

Inferences about vertical flow directions in the Culebra have been made from well data collected 
by the Permittees. Beauheim (1987) reported flow directions towards the Culebra from both the 
underlying Los Medanos Member (Los Medanos) of the Rustler and the overlying Magenta 
Member (Magenta) of the Rustler across the WIPP site, indicating that the Culebra acts as a 
drain for the units around it. This is consistent with results of basin-scale groundwater modeling. 

Use of water from the Culebra in the WIPP facility area is quite limited because of its varying 
yields and high salinity. The Culebra is not used for water supply in the immediate WIPP facility 
vicinity. Its nearest use is approximately 7 mi (11 km) southwest of the WIPP facility, where 
salinity is low enough to allow its use for livestock watering. 

L-2 General Regulatory Requirements 

Because geologic repositories such as the WIPP facility are defined under the Resource 
Conservation and Recovery Act (RCRA) as land disposal facilities and as miscellaneous units, 
the groundwater monitoring requirements of 20.4.1 .500 NMAC (incorporating 40 CFR 
§§264.600 through 264.603) shall be addressed. The requirements of 20.4.1.500 NMAC 
(incorporating 40 CFR §§264.90 through 264. 101) apply to miscellaneous unit treatment, 
storage, and disposal facilities (TSDF) only if groundwater monitoring is needed to satisfy 
20.4.1 .500 NMAC (incorporating 40 CFR §§264.601 through 264.603) environmental 
performance standards. 

The New Mexico Environment Department (NMED) has concluded that groundwater monitoring 
in accordance with 20.4.1.500 NMAC (incorporating 40 CFR §264 Subpart F) at the WIPP 
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facility is necessary to meet the requirements of 20.4.1.500 NMAC (incorporating 40 CFR 
2 §§264.601 through 264.603). 

3 L-3 WIPP Detection Monitoring Program (DMP)-Overview 

4 L-3a Scope 

5 This DMP plan governs groundwater sampling events conducted to meet the applicable 
6 requirements of 20.4.1.500 NMAC (incorporating 40 CFR 264 Subpart F), and ensures that 
7 such data are gathered in accordance with these and other applicable requirements. Analytical 
8 results collected during the DMP are compared to the baseline established in this Permit to 
9 determine whether or not a release has occurred. 

10 There are two separate components of the Groundwater Monitoring Program, the Detection 
11 Monitoring Program (DMP) and the Water Level Monitoring Program (WLMP). The first 
12 component consists of a network of six Detection Monitoring Wells (DMWs). The DMWs 
13 (WQSP 1-6) were constructed to be consistent with the specifications provided in the 
14 Groundwater Monitoring Technical Enforcement Guidance Document and constitute the RCRA 
15 groundwater monitoring network specified in the DMP. The DMWs were used to establish 
16 background groundwater quality in accordance with 20.4.1.500 NMAC (incorporating 40 CFR § 
17 264.97 and 264.98 (f)). The second component of the Groundwater Monitoring Program is the 
18 WLMP, which is used to determine the groundwater surface elevation and flow direction. Table 
19 L-4 is a list of the wells used in the WLMP as of January 1, 2011. The list of wells is subject to 
20 change due to plugging and abandonment and drilling of new wells. 

21 L-3b Current WIPP DMP 

22 Wells WQSP-1, WQSP-2, and WQSP-3 are located directly upgradient (north) of the WlPP 
23 shaft area. 

24 WQSP-4, WQSP-5, and WQSP-6 are located downgradient (south) of the WIPP shaft area. All 
25 three Culebra downgradient wells (WQSP-4, 5, and 6) were sited to be located generally in the 
26 path of contaminants that might be released from the shaft area in the Culebra. Well WQSP-4 
27 was also specifically located to monitor the zone of higher transmissivity which may represent 
28 faster flow path away from the WlPP shaft area to the LWA boundary (Amended Renewal 
29 Application Addendum L 1, Section L 1-2a(3)(a)(ii) (DOE, 2009)). 

30 The compliance point is defined in 20.4.1.500 NMAC (incorporating 40 CFR §264.95) as the 
31 vertical plane immediately downgradient of the hazardous waste management unit area (i.e., at 
32 the downgradient footprint of the W!PP repository). Permit Part 5 specifies the point of 
33 compliance as "the vertical surface located at the hydraulically downgradient limit of the 
34 Underground HWDUs that extends to the Culebra Member of the Rustler Formation." Wells 
35 WQSP-4, 5, and 6 are situated to demonstrate that during the operating life of the facility 
36 (including closure), release of contaminants to the general public-will not occur. 

37 Transport modeling suggests that travel times from the Waste Handling Shaft to the LWA 
38 boundary could be on the order of thousands of years. This assumes conditions where 
39 hazardous constituents migrate from the sealed repository (post closure) to the Culebra via the 
40 sealed shafts. 
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Potentiometric surfaces and groundwater flow directions defined for the Culebra prior to large
scale pumping in the WIPP facility area and the excavation of WIPP facility shafts suggests that 
flow was generally to the south-southeast from the waste disposal and shaft areas (Mercer, 
1983; Davies, 1989). Potentiometric surface maps of the Culebra adjusted for density 
differences show very similar characteristics. The wells used for measuring the potentiometric 
surface of the Culebra are measured monthly and listed in Table L-4. 

L-3b(1) Detection Monitoring Well Construction Specification 

Diagrams of the six DMP wells are shown in Figures L-7 through L-12. Detailed descriptions of 
geology and construction methods may be found in DOE 1995. 

The six DMP Culebra wells were drilled between September 13 and October 16, 1994. The total 
depth of each well is shown in Table L-5. The wells were drilled through the Culebra into the 
Los l\lledanos as shown in Table L-5. The wells were drilled to the top of the Culebra using 
compressed air as the drilling fluid and a 9Ys-in. drill bit. The wells were then cored using a 5%
in. core bit to cut 4-in. (0.1-m) diameter core to total depth. See Table L-5 for the drilling and 
coring intervals for each well. After coring, DMP wells were reamed to 9Ys -in. (0.3 m) in 
diameter to total depth. After reaming, wells were cased from the surface to total depth with 5-in. 
(0.1-m) (0.28-in. [0.7-centimeter (em)] wall) blank fiberglass casing with in-line 5-in.- (0.1-m) 
diameter fiberglass 0.02-in. (0.1-cm) slotted screen across the Culebra interval as shown in 
Table L-5 . The annulus between the borehole wall and the casing/screen is packed with sand 
and with 8/16 Brady gravel as indicated in Table L-5. 

L-4 Monitoring Program Description 

The WIPP DMP has been designed to meet the groundwater monitoring requirements of 
20.4.1.500 NMAC (incorporating 40 CFR §§264.90 through 264.101 ). The following sections of 
the monitoring plan specify the components of the DMP. 

25 L-4a Monitoring Frequency 

26 Groundwater surface elevations will be monitored in each of the six DMWs on a monthly basis. 
27 The groundwater surface elevation in each DMW will also be measured prior to each annual 
2s sampling event. The groundwater surface elevation measurements in the WLMP weHs will also 
zs be monitored on a monthly basis when accessible. The characteristics of the DMW (sampling 
30 frequency, location) will be evaluated if significant changes are observed in the groundwater 
31 flow direction or gradient. 

32 L-4b Analytical Parameters and Hazardous Constituents 

33 The parameters listed in Part 5, Table 5.4.a and hazardous constituents listed in Part 5, Table 
34 5.4.b are measured as part of the DMP. 

35 Additional hazardous constituents may be identified through changes to the list of hazardous 
36 waste numbers authorized for disposal at the WIPP facility. If hazardous constituents are 
37 identified, these will be added to Part 5, Table 5.4.b, unless the Permittees provide justification 
38 for their omission (e.g. hazardous constituent not in 40 CFR §264 Appendix IX), and this 
39 omission is approved by NMED. 
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1 L-4c Groundwater Surface Elevation Measurement, Sample Collection and Laboratory 
2 Analysis 

3 Groundwater surface elevations will be measured in each DMW prior to groundwater sample 
4 collection. Groundwater will be extracted using serial and final sampling methods. Serial 
5 samples will be collected until groundwater field indicator parameters stabilize or three well bore 
6 volumes, whichever occurs first, after which the final sample for complete analysis will be 
7 collected. Final samples will then be analyzed for the parameters and constituents in Part 5, 
8 Tables 5.4.a and 5.4.b. 

9 L-4c(1) Groundwater Surface Elevation Monitoring Methodology 

10 The WIPP groundwater level monitoring program (WLMP) activities are conducted in 
11 accordance with the WIPP facility SOPs listed in Table L-3. 

12 Groundwater surface elevation measurements will be taken monthly at each of the six DMWs 
13 and prior to the annual sampling event. Additionally, groundwater surface elevation 
14 measurements will be taken monthly in the other Culebra wells as listed in Table L-4, when 
15 accessible. Well locations are shown in Figure L-14. If a cumulative groundwater surface 
16 elevation change of more than 2 feet is detected in any DMP well over the course of one year 
17 which is not attributable to site tests or natural stabilization of the site hydrologic system, the 
18 Permittees will notify NMED in writing and discuss the origin of the changes in the Annual 
19 Culebra Groundwater Report specified in Permit Part 5. Abnormal, unexplained changes in 
20 groundwater surface elevation will be evaluated to determine if they indicate changes in site 
21 recharge/discharge which could affect the assumptions regarding DMW placement and 
22 constitute new information as specified in 20.4.1.900 NMAC (incorporating 40 CFR 
23 §270.41 (a)(2)). 

24 Groundwater surface elevation monitoring will continue through the post-closure care period 
25 specified in Permit Part 7. The Permittees may temporarily increase the frequency of monitoring 
26 to effectively document naturally occurring or artificial perturbations that may be imposed on the 
27 hydrologic systems at any point in time. This will be conducted in selected key wells by 
28 increasing the frequency of the manual groundwater surface elevation measurements or by 
29 monitoring water pressures with the aid of electronic pressure transducers and remote data-
3D logging systems. The Permittees wlll include such additional data in the reports specified in 
31 Section L-Sc. 

32 Interpretation of groundwater surface elevation measurements and corresponding fluctuations 
33 over time is complicated at the WIPP facility by spatial variation in fluid density. To monitor the 
34 hydraulic gradients of the hydrologic flow systems accurately, actual groundwater surface 
35 elevation measurements will be monitored at the frequencies specified in Table L-2,. and the 
36 Culebra groundwater densities of the fluids in the wells listed in Table L-4 will be measured 
37 annually. 

38 Measured Culebra water surface elevation data can be converted to equivalent freshwater head 
39 from knowledge of the density of the borehole fluid, using the following formula. 
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p = freshwater head (length of freshwater head) 
y = average specific gravity of the borehole fluid (unitless ratio of borehole fluid density to 
density of fresh water) 
p = freshwater density (mass/volume) 
h = fluid column height above the datum (length) 

If the freshwater density is assumed to be 1.000 gram per cubic centimeter (g/cm3
), then the 

equivalent freshwater head is equal to the fluid column height times the average borehole fluid 
specific gravity. 

Density measurements are made annually. Density for the DMWs will be expressed as specific 
gravity as measured in the field during sampling events using a hydrometer. Freshwater head 
for other Culebra wells will be calculated as described above from fluid density measurements 
obtained using pressure transducers. 

L-4c( 1 )(i) Field Methods and Data Collection Requirements 

To obtain an accurate groundwater surface elevation measurement, a calibrated water-level 
measuring device will be lowered into a test well and the depth to water recorded from a known 
reference point. An SOP will be used when making water-level measurements for this program. 
The SOP will specify the methods to be used in obtaining groundwater-level measurements, 
and provide genera! instructions including prerequisites, safety precautions, performance 
frequency, quality assurance, data management, and records. 

L-4c( 1 )(ii) Groundwater Surface Elevation Records and Document Control 

Incoming data will be processed in a manner that ensures data integrity. The data management 
process for groundwater surface elevation measurements wif! begin with completion of the field 
data sheets. Date, time, tape measurement, equipment identification number, calibration due 
date, initial of the field personnel, and equipment/comments will be recorded on the field data 
sheets. lf, for some unexpected reason, a measurement is not possible (e.g., a test is under 
way that blocks entry to the well bore), then a notation as to why the measurement was not 
taken will be recorded in the comment column. Personnel will also use the comment column to 
report any security observations (i.e., well lock missing). 

Data recorded on the field data sheets and submitted by field personnel will be subject to 
applicable SOPs (see Table L-3). These procedures specify the processes for administering 
and managing such data. The data will be entered onto a computerized work sheet. The work 
sheet program calculates groundwater surface elevation in both feet and meters relative to the 
top of the casing and also relative to mean sea level. The work sheet program adjusts 
groundwater surface elevations to equivalent freshwater heads. 

A check print will be made of the work sheet printout. The check print will be used to verify that 
data taken in the field was properly reported on the database printout. A minimum of 10 percent 
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of the spreadsheet calculations will be randomly verified on the check print to ensure that 
2 calculations are being performed correctly. If errors are found, the work sheet will be corrected. 
3 Groundwater surface elevation data and equivalent freshwater heads for the Culebra wells in 
4 Table L-4 will be transmitted to NMED by May 31 and November 30. Semi-annual groundwater 
5 reports will also include annotated hydrographs and trend analysis. 

6 L-4c(2) Groundwater Sampling 

7 L-4c(2)(i) Groundwater Pumping and Sampling Systems 

8 The groundwater pumping and sampling systems used to collect a groundwater sample from 
9 the six DMWs will provide continuous and adequate production of water so that a representative 

10 groundwater sample can be obtained. 

11 The type of pumping and sampling system to be used in a well depends primarily on the aquifer 
12 characteristics of the Culebra and well construction. The DMWs are individually equipped with 
13 dedicated submersible pumping assemblies. Each well has a specific type of submersible 
14 pump, matched to the ability of the well to yield water during pumping. The down-hole 
15 submersible pumps are controlled by a variable electronic flow controller to match the 
16 production capacity of the formation at each well. 

17 As recommended in the "RCRA Ground-Water Monitoring Technical Enforcement Guidance 
18 Document" (EPA, 1986) the wells will be purged no more than three well bore volumes or until 
19 field parameters have stabilized, whichever comes first. Well purging will performed in 
20 accordance with an SOP in conjunction with serial sampling to determine when the groundwater 
21 chemistry stabilizes and is therefore representative of undisturbed groundwater. 

22 The DMWs are cased and screened through the production interval with materials that do not 
23 yield contamination to the aquifer or allow the production interval to collapse under stress (high 
24 epoxy fiberglass). An electric, submersible pump installation without the use of a packer is used 
25 in this instance. The largest amount of discharge from the submersible pump takes place from a 
26 discharge pipe. In addition to this main discharge pipe, a dedicated sample line running parallel 
27 to the discharge pipe is used. The sampling line is manufactured from a chemical!y inert 
2s material. Cumulative flow is measured using a totalizing flow meter. Flow from the discharge 
29 pipe is routed to a discharge tank for disposal. 

30 The dedicated sampling line is used to collect the water sample that will undergo analysis. By 
31 using a dedicated sample line, the water will not be contaminated by the metal discharge pipe. 
32 The sample line will branch from the main discharge pipe a few inches above the pump. Flow 
33 from the-sample line will be routed into the sample collection area. Flow through the sample 
34 collection line is regulated by a flow-control valve. The sample line is insulated at the surface to 
35 minimize temperature fluctuations. 

36 L-4c(2)(ii) Serial Samples 

37 Serial sampling is the collection of sequential samples for the purpose of determining when the 
38 groundwater chemistry stabilizes and is therefore representative of undisturbed groundwater. 
39 The Permittees' SOP for serial sampfing will provide criteria for determining when a final sample 
40 should be taken. Each DMW will be purged to no than more three well bore volumes, or until 
41 field parameters stabilize, whichever occurs first. Well stabilization occurs when the field-
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analyzed parameters are within ± 5% of three consecutive measurements. A well bore volume 
2 is defined as the volume of water from static water level to the bottom of the well sump. Serial 
3 samples will be analyzed in the mobile filed laboratory for field indicator parameters. The 
4 Permittees will provide an explanation of why the sample was collected when field indicator 
5 parameters were not stabilized and place that explanation in the WIPP facility Operating 
6 Record. 

7 Serial samples will be collected and analyzed to detect and monitor the chemical variation of the 
8 groundwater as a function of the volume of water pumped. Once serial sampling begins, the 
9 frequency at which serial samples are collected and analyzed will be left to the discretion of the 

10 Permittees, but will be performed a minimum of three times during a sampling round. 

11 The Permittees will use appropriate field methods to identify stabilization of the following field 
12 indicator parameters: pH, temperature, specific conductance, and specific gravity. 

13 The three field indicator parameters of temperature, specific conductance, and pH will be 
14 determined by either an "in-line" technique, using a self-contained flow cell, or an "off-line" 
15 technique, in which the samples will be collected from a sample line at atmospheric pressure. 
16 Specific conductance and specific gravity samples will be collected from the sample line at 
17 atmospheric pressure. Because of the lack of sophisticated weights and measures equipment 
18 available for field density assessments, field density evaluations will be expressed in terms of 
19 specific gravity, which is a unitless measure. Density is expressed as unit weight per unit 
20 volume. 

21 New polyethylene containers, that are certified clean by the laboratory, will be used to collect 
22 the serial samples from the sample line. 

23 Serial samples collected in laboratory-certified clean containers do not require rinsing prior to 
24 sample collection. Unfiltered groundwater will be used when determining temperature, pH, 
25 specific conductance, and specific gravity. Sample bottles will be properly identified and labeled. 

26 Samples collected will immediately be analyzed for pH and specific conductance (SC) as these 
21 parameters are most sensitive to changes in ambient temperature. Temperature, pH, and 
2s specific conductance, when not measured in a flow cell, will be measured at the approximate 
zg time of serial sample collection. These samples will be collected from the unfiltered sample line. 

30 Upon completion of the collection of the last serial sample suite, the serial sample bottles 
31 accrued throughout the duration of the pumping of the well will be discarded. No serial sample 
32 bottles will be reused for sampling purposes of any sort. However, serial samples may be stored 
33 for a period of time depending upoo the need. Standard Operating Procedures (see Table L-3) 
34 defines the protocols for the collection of final and serial samples and analysis. 

35 L-4ce>.:( 2=..~.),;.:.( i::..;.ii) _ __,_F..:..:.in.:..::a:..:...l -=S-=a.:..:..m!J:pc.:..:le=s 

36 The final sample will be collected once the measured field indicator parameters have stabilized 
37 (refer to Section L-4(c)(2)(ii)). A serial sample will also be collected and analyzed for each day 
38 of final sampling to ensure that samples collected for laboratory analysis are still representative 
39 of stable conditions. Sample preservation, handling, and transportation methods will maintain 
40 the integrity and representativeness of the final samples. 
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Prior to collecting the final samples, the collection team shall consider the analyses to be 
2 performed so that proper shipping or storage containers can be assembled. Table L-6 presents 
3 the sample containers, volumes, and holding times for laboratory samples collected as part of 
4 the DMP. 

5 The monitoring system will use dedicated pumping systems and sample collection lines from the 
6 sampled formation to the well head. 

7 Sample integrity will be ensured through appropriate decontamination procedures. Laboratory 
8 glassware will be washed after each use with a solution of nonphosphorus detergent and 
9 deionized (01) water and rinsed in Dl water. Sample containers will be new, certified clean 

10 containers that will be discarded after one use. Groundwater surface elevation measurement 
11 devices will be rinsed with fresh water after each use. Non-dedicated sample collection manifold 
12 assemblies will be rinsed in accordance with SOPs after each use. The exposed ends will be 
13 capped off during storage. Prior to the next use of the sampling manifold, it will be rinsed a 
14 second time with Dl water and a rinsate blank sample will be collected to verify cleanliness. 

15 Water samples will be collected at atmospheric pressure using either the filtered or unfiltered 
16 sampling lines. Detailed protocols, in the form of SOPs (see Table L-3) define how final samples 
17 will be collected in a consistent and repeatable fashion for analyses. 

18 Final samples will be collected in the appropriate type of container for the specific analysis to be 
19 performed. The samples will be collected in new and unused glass and plastic containers (refer 
20 to Table L-6). For each parameter analyzed, a sufficient volume of sample will be collected to 
21 satisfy the volume requirements of the analytical laboratory (as specified by laboratory SOPs). 
22 This includes an additional volume of sample water necessary for maintaining quality control 
23 standards. All final samples will be treated, handled, and preserved as required for the specific 
24 type of analysis to be performed. Details about sample containers, preservation, and volumes 
25 required for individual types of analyses are found in the applicable SOPs generated, approved, 
26 and maintained by the contract analytical laboratory. 

27 Final samples will be sent to the analytical laboratories and analyzed for parameters and 
28 hazardous constituents specified in Part 5, Tables 5.4a and 5.4b. 

29 Duplicates of the final sample will be provided to WIPP Project oversight agencies when 
3D requested. 

31 Wastes resulting from the sampling and field analysis of groundwater are disposed of in 
32 accordance with the WIPP SOPs (see Table L-3). 

33 L-4c(2)(iv) Sample Preservation. Tracking, Packaging. and Transportation 

34 Many of the chemical constituents measured by the DMP are not chemically stable and require 
35 preservation and special handling techniques. Samples requiring acidification will be treated as 
36 requested by the analytical laboratory. 

37 The analytical laboratory receiving the samples will prescribe the type and amount of 
38 preservative, the container material type, the required sample volumes that shall be collected, 
39 and the shipping requirements. This information will be recorded on the Final Sample Checklist 
40 for use by field personnel when final samples are being collected. The Permittees will follow the 
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2 

3 

4 

EPA "RCRA Ground-Water Monitoring Technical Enforcement Guidance Document," Table 4-1 
(EPA, 1986), when laboratory SOPs do not specify sample container, volume, or preservation 
requirements. WIPP SOPs (see Table L-3) provide instructions to ensure proper sample 
preservation and shipping. 

5 

6 

7 

8 

The sample tracking system at the WIPP facility uses uniquely numbered chain of custody/ 
request for analysis (CofC/RFA) forms. The primary consideration for storage or transportation 
is that samples shall be analyzed within the prescribed holding times for the analytes of interest. 
WIPP SOPs (see Table L-3) provide instructions to ensure proper sample tracking protocol. 

9 L-4c(2)(v) Sample Documentation and Custody 

10 To ensure the integrity of samples from the time of collection through reporting date, sample 
11 collection, handling, and custody shall be documented. Sample custody and documentation 
12 procedures for sampling and analysis activities are detailed in WIPP facility SOPs (see Table L-
13 3). 

14 Standardized forms used to document samples will include sample identification numbers, 
15 sample labels, custody tape, the sample tracking data, and CofC/RFA form. An example form is 
16 shown in Figure L-13. 

17 Sample Numbers and Labels 

18 A unique sample identification number will be assigned to each sample sent to the laboratory for 
19 analysis. The sample identification numbers will be used to track the sample from the time of 
20 collection through data reporting. Every sample container sent to the laboratory for analysis will 
21 be identified with a label affixed to it. Sample label information will be completed in indelible ink 
22 and will contain the following information: sample identification number with sample matrix type; 
23 sample location; analysis requested; time and date of collection; preservative(s}, if any; and the 
24 sampler's name or initials. 

25 Custody Seals 

26 Custody seals will be used to detect unauthorized sample tampering from collection through 
27 analysis. For example, custody seals that are adhesive-backed strips are destroyed when 
2s removed or when the container is opened. The seal will be dated, initialed, and affixed to the 
29 sample container in such a manner that it is necessary to break the seal to open the container. 
30 Seals will be affixed to sample containers in the field immediately after collection. Upon receipt 
31 at the laboratory, the laboratory custodian will inspect the seal for integrity; a broken seal will 
32 invalidate the sample. 

33 Sample Identification and Tracking 

34 Sample tracking information will be completed for each sample collected. The sample tracking 
35 information includes the following information: CofC/RFA form number; date sample(s) were 
36 sent to the lab; laboratory name; acknowledgment of receipt or comments; well name and round 
37 number. Sample codes will indicate the well location; the geologic formation where the water 
38 was collected from, the sampling round number; and the sample number. The code is broken 
39 down as follows: 
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2 
1 Well identification (e.g., WQSP-6 in this case) 

3 
2 Geologic formation (e.g., the Culebra in this case) 

4 
3 Sample round no. (Round 2) 

5 
4 Sample no. (N1) 

6 To distinguish duplicate samples from other samples, a "D" is added as the last digit to signify a 
7 duplicate. Sample tracking information will be completed in the field by the sampling team. 

8 Sample tracking is monitored and documented with the CofC/RFA form and the shipping airbill. 
9 Both of these documents are included in the data packets. Receipt at the analytical laboratory 

10 may be monitored, if necessary, via the shipper's website tracking application. Samples are 
11 considered complete when a copy of the original CofC/RF A form is merged with the Field Lab 
12 copy of the same document. 

13 Chain of Custody and Request for Analysis 

14 A CofC/RFA form will be completed during or immediately following sample collection and will 
15 accompany the sample through analysis and disposal. The CofC/RFA form will be signed and 
16 dated each time the sample custody is transferred. A sample will be considered to be in a 
17 person's custody if: the sample is in his/her physical possession; the sample is in his/her 
18 unobstructed view; and/or the sample is placed, by the last person in possession of it, in a 
19 secured area with restricted access. During shipment, the carrier's air bill number serves as 
20 custody verification. Upon receipt of the samples at the analytical laboratory, the laboratory 
21 sample custodian acknowledges possession of the samples by signing and dating the 
22 CofC/RFA form. The completed original (top page) of the CofC/RFA will be returned to the 
23 Permittees with the laboratory analytical report and becomes part of the permanent record of 
24 the sampling event. The CofC/RFA form also contains specific instructions to the analytical 
25 laboratory for sample analysis, potential hazards, and disposal instructions. 

26 L-4c(3) Laboratory Analysis 

27 Analysis of samples will be performed using methods selected to be consistent with EPA 
28 recommended procedures in SW 846 (EPA, 1996). Additional detail on analytical techniques 
29 and methods will be given in laboratory SOPs. In Part 5, Tables 5Aa and 5.4.b presents the 
30 analytical parameters and hazardous constituents for the W!PP DMP. 

31 The Permittees will establish the criteria for laboratory selection, including the stipulation that 
32 the laboratory follow the procedures specified in SW 846 and that the laboratory follow EPA 
33 protocols unless alternate methods or protocols are approved by the NMED. The analytical 
34 laboratory shall demonstrate, through laboratory SOPs that it will follow appropriate EPA SW 
35 846 requirements and the requirements specified by the EPA protocols unless alternate 
36 methods or protocols are approved by the NMED. The analytical laboratory shall also provide 
37 documentation to the Permittees describing the sensitivity of laboratory instrumentation. This 
38 documentation will be retained in the WIPP facility Operating Record. Instrumentation sensitivity 
39 needs to be considered because of regulatory requirements governing constituent 
40 concentrations in groundwater and the complexity of brines associated with the Culebra 
41 groundwater. 
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The laboratory will maintain documentation of sample handling and custody, analytical results, 
2 and internal quality control (QC) data. Additionally, the laboratory will analyze QC samples in 
3 accordance with this plan and its own internal QC program for indicators of analytical accuracy 
4 and precision. Data generated outside of laboratory acceptance limits will trigger an evaluation 
5 and, if appropriate, corrective action as directed by the Permittees. The laboratory will report the 
6 results of the environmental sample and QC sample analyses and any necessary corrective 
7 actions that were performed. In the event that more than one analytical laboratory is used (e.g., 
8 for different analyses), each one will have the responsibilities specified above. A copy of the 
9 laboratory SOPs will be maintained in WIPP facility files. The Permittees will provide NMED with 

10 an initial set of applicable laboratory SOPs for information purposes, and provide NMED with 
11 any updated SOPs on an annual basis by January 31. 

12 Data validation will be performed and reported in the Annual Culebra Groundwater Report and 
13 will be maintained in the WIPP facility Operating Record. 

14 L-4d Calibration 

15 L-4d(1) Sampling and Groundwater Elevation Monitoring Equipment Calibration 

16 The equipment used to collect data for this DMP will be calibrated in accordance with SOPs. 
17 The Permittees will be responsible for calibrating needed equipment on schedule and for 
18 maintaining current calibration records for each piece of equipment. 

19 L-4d(2) Groundwater Surface Elevation Monitoring Equipment Calibration Requirements 

20 The equipment used in taking groundwater surface elevation measurements will be maintained 
21 in accordance with WIPP facility SOPs (see Table L-3). The Permittees will be responsible for 
22 ensuring equipment is calibrated on schedule in accordance with SOPs. The Permittees will 
23 also be responsible for maintaining copies of records of the most recent calibration for each 
24 piece of equipment. 

25 L-4e Statistical Analysis of Laboratory Analytical Data 

26 Analytical data collected as part of the DMP will be evaluated using appropriate statistical 
27 techniques. The following specifies the statistical analysis to be performed by the Permittees. 

2a L-4e(1) Temporal and Spatial Analysis 

29 Temporal and spatial analyses of the data were completed as part of establishing the water 
30 quality baseline (Crawley and Nagy, 1998; IT, 2000). As a result, the Permittees determined to 
31 evaluate changes relative to baseline on an individual location basis and to report the 
32 concentrations of constituents as a time series, either in tabular form or as time plots. No 
33 particular seasonal variations have been noted in the concentrations of groundwater samples 
34 collected during the spring and autumn; therefore, continuing temporal analysis is not required. 

35 The analytical results for constituents will be reported as time series, either in tabular form or as 
36 time plots or both, and compared to the 95th percentile values or reporting limits identified in 
37 Part 5, Table 5.6. 
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L-4e(2) Distributions and Descriptive Statistics 

2 Techniques were established to compare detection monitoring data generated during the 
3 baseline studies. A 95th upper tolerance limit value (UTLV) or 95th percentile was determined 
4 from those data sets where target analytes were measured at concentrations above the method 
5 detection limits. The UTLV is provided for normal or lognormal distributions and a 95th 
6 percentile confidence interval is provided for data sets that are nonparametric or have greater 
7 than 15 percent non-detects. For analytes with only a few detects (greater than 95 percent non-
8 detects), an accurate 95th percentile cannot be calculated. For these analytes, the maximum 
9 detected concentration is used as the baseline value. For the analytes that are non-detect in all 

10 the samples, the method reporting limit was used as the baseline value. 

11 L-4e(3) Action Levels 

12 Using baseline distributions, actions levels were identified in accordance with methodologies 
13 described in the baseline documents. Action levels are based on the 95th percentile or reporting 
14 limits identified in the baseline. If the groundwater concentration of a constituent identified in 
15 Part 5, Table 5.6 is found to exceed an action level, a test for outliers is performed in 
16 accordance with the methodologies specified in "Statistical Analysis of Groundwater Monitoring 
17 Data at RCRA Facilities" (EPA, 2009). 

18 L-4e(4) Comparisons and Reporting 

19 Prior to TRU mixed waste receipt, measurements were made of each background groundwater 
20 quality hazardous constituent specified in Part 5, Table L-5.4b at every detection monitoring well 
21 during each of the ten background sampling events (with the exception of trans-1 ,2-
22 dichloroethylene and vanadium that were added after TRU mixed disposal began). These 
23 measurements serve as a statistical baseline (Part 5, Table 5.6) that is used for evaluating the 
24 significance of the results of subsequent sampling events during detection monitoring. Time-
25 trend control charts with associated screening values for each hazardous constituent are used 
26 for this evaluation. The Permittees will compare the results from groundwater hazardous 
27 constituents of ongoing annual groundwater sample analysis to these baseline values in 
2s accordance with 20.4.1.500 NMAC (incorporating 40 CFR §264.97(h)(4)). If the comparisons 
29 show that a constituent statistically exceeds the baseline of the DMWs (as defined in 20.4.1.500 
30 NMAC (incorporating 40 CFR §264.98(f)), the we!! shall be resampled and an analysis 
31 performed as soon as possible, in accordance with 20.4.1.500 NMAC (incorporating 40 CFR 
32 §264.98(g)(3)). The results of the statistical comparison will be reported annually to the NMED 
33 in the Annual Culebra Groundwater Report by November 30, as required under 20.4.1.500 
34 NMAC (incorporating 40 CFR §264.98(g)). 

35 L-5 Reporting 

36 L-5a Laboratory Data Reports 

37 Laboratory data will be provided in electronic and hard copy reports to the Permittees and will 
38 contain the following information for each analytical report: 

39 • A brief narrative summarizing laboratory analyses performed, date of issue, deviations 
4o from the analytical method, technical problems affecting data quality, laboratory quality 
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checks, corrective actions (if any), and the project manager's signature approving 
issuance of the data report. 

., Header information for each analytical data summary sheet including: sample number 
and corresponding laboratory identification number; sample matrix; date of collection, 
receipt, preparation and analysis; and analyst's name. 

• Parameter and hazardous constituents, analytical results, reporting units, reporting limit, 
analytical method used. 

• Results of QC sample analyses for all concurrently analyzed QC samples. 

All analytical results will be provided to NMED as specified in the Permit Part 5. 

L-5b Statistical Analysis and Reporting of Results 

Analytical results for hazardous constituents from annual groundwater sampling activities will be 
compared and interpreted by the Permittees through generation of statistical analyses as 
specified in Section L-4e. The Permittees will perform statistical analyses; the results will be 
included in the Annual Culebra Groundwater Report in summary form, and will also be provided 
to NMED as specified in Permit Part 5. 

L-5c Semi-Annual Groundwater Surface Elevation Report and Annual Culebra Groundwater 
Report 

Data collected from this DMP will be reported to NMED as specified in Permit Part 5 in the 
Annual Culebra Groundwater Report. The report will include all applicable information that may 
affect the comparison of background groundwater quality and groundwater surface elevation 
data through time. This information will include but is not limited to: 

• DMW and WLMP well configuration changes that may have occurred from the time of 
the last measurement (i.e., plug installation and removal, packer removal and 
reinstallation, or both; and the type and quantity of fluids that may have been introduced 
into the test wells). 

• Pumping activities that may have taken place since publication of the last annual report 
(i.e., related to groundwater quality sampling, hydraulic testing, and shaft installation or 
grouting) that may have taken place since the last annual groundwater report. 

• A discussion of the origins of abnormal unexpected changes in the groundwater surface 
elevation, which is not attributable to site tests or natura! stabilization of the site 
hydrologic system that exceeds 2ft in a DMP well over the course of the period covered 
by the Annual Culebra Groundwater Report (this may indicate changes in 
recharge/discharge which would affect the assumptions regarding DMP well placement 
and constitute new information as specified in 20.4.1.900 NMAC (incorporating 40 CFR 
§270.41 (a)(2)). 

• The results of the annual measurements of densities. 
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• Annotated hydrographs. 

2 • Groundwater flow rate and direction. 

3 • Potentiometric surface map generated using the following steps: 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

Examine hydrographs to identify month having the largest number of Culebra water 
levels available with the fewest wells affected by pumping or other anthropogenic 
events. 

- Convert water levels from subject month to equivalent freshwater heads using fluid 
densities appropriate to the date. 

Fit trend surface through freshwater heads. 

Extrapolate the trend surface to the boundaries of the model domain used for the 
current Performance Assessment Baseline Calculations (PABCs) and define initial 
fixed-head boundary conditions based on the trend surface. 

- Using the ensemble-average Culebra transmissivity field used for the current PABC, 
optimize the model boundary heads to improve the fit of the model to the freshwater 
heads at the wells using optimization software interactively with MODFLOW. 

- Run MOD FLOW with optimal boundary conditions fit. 

- Contour MODFLOW head results on WIPP site. 

- Compute particle path and travel time from the Waste Handling Shaft to the LWA 
Boundary. 

Data analysis that will accompany the potentiometric surface map will include: 

• Measured versus modeled scatter plot diagram 

• Frequency of modeled head residuals 

• Modeled residual freshwater head at each well 

• Explanations for modeled misfit residuals greater than 16.4 feet (5 meters). 

25 • Semi-annual groundwater surface elevation results will be reported as specified in 
26 Permit Part 5, Condition 5.10.2.2. 

27 The DMP data used..i.Q generating the Annual Culebra Groundwater Report will be maintained 
28 as part of the WIPP facility Operating Record and will be provided to NMED for review as 
29 specified in the permit 
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Records generated during groundwater sampling and water level monitoring will be maintained 
in either project files at the Permittees facility or the Operating Record. Project files will include, 
but are not limited to: 

• Sampling and Analysis Plans (SAPs) 
• SOPs 
• Field Data Entry Sheets 
• CofC/RF A forms 
• Analytical Laboratory Data Reports 
• Variance Logs and Nonconformance Reports 
• Corrective Action Reports. 

Detection Monitoring Program monitoring, testing, and analytical data and WLMP data will be 
maintained in the WIPP facility Operating Record. 

L-7 Quality Assurance Requirements 

Quality Assurance (QA) requirements specific to the DMP are presented in this section. 

L-7a Data Quality Objectives and Quality Assurance Objectives 

L-7a(1) Data Quality Objectives 

Data Quality Objectives (DQOs) are qualitative and quantitative statements that specify the 
quality of data required to support project decisions. DQOs have been established to ensure 
that the data collected will be of a sufficient and known quality for their intended uses. The 
overall DQOs for this DMP are shown in the following sections. 

L-7a(1)(i) Detection Monitoring Program 

Collect accurate and defensible data of known quality that will be sufficient to assess the 
concentrations of constituents in the groundwater underlying the WlPP facility. 

L-7a(1)(ii) Water Level Monitoring Program 

Collect accurate and defensible data of known quality that will be sufficient to assess the 
groundwater flow direction and rate at the WIPP facility. 

L-7a(2) Quality Assurance Obiectives 

Quality Assurance Objectives (QAOs) for measurement data have been specified in terms of 
accuracy, precision, completeness, representativeness, and comparability. 
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L-7a(2}(i) Accuracy 

Accuracy is the closeness of agreement between a measurement and an accepted reference 
value. When applied to a set of observed values, accuracy is a combination of a random 
component and a common systematic error (bias) component. Measurements for accuracy will 
include analysis of calibration standards, laboratory control samples, matrix spike samples, and 
surrogate spike recoveries. The bias component of accuracy is expressed as percent recovery 
(%R). Percent recovery is expressed as follows: 

%R =(measured sample concentration) x 
100 

true concentration 

9 L-7a(2)(i)(A} Accuracy Objectives for Field Measurements 

10 Field measurements will include pH, Specific Conductance (SC), temperature, specific gravity 
11 and static groundwater surface elevation. Field measurement accuracy will be determined using 
12 calibration standards. Thermometers used for field measurements will be calibrated to the 
13 National Institute for Standards and Technology (NIST) traceable standard on an annual basis 
14 to ensure accuracy. Accuracy of groundwater surface elevation measurements will be checked 
15 before each measurement period by verifying calibration of the device within the specified 
16 schedule. WIPP document WP 13-1 outlines the basic requirements for field equipment use and 
17 calibration. WIPP facility SOPs contains instructions that outline protocols for maintaining 
18 current calibration of groundwater surface elevation measurement instrumentation. 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

L-7a(2}(i)(B) Accuracy Objectives for Laboratory Measurements 

Analytical system accuracy will be quantified using the following laboratory accuracy QC 
checks: calibration standards, laboratory control samples (LCS), laboratory blanks, matrix and 
surrogate spike recoveries. Single LCSs and matrix spike and surrogate spike sample analyses 
will be expressed as %R. Laboratory analytical accuracy is parameter dependent and will be 
prescribed in the laboratory SOP. 

L-7a(2)(ii) Precision 

Precision is the agreement among a set of replicate measurements without assumption or 
knowledge of the true value. Precision data will be derived from duplicate field and laboratory 
measurements. Precision will be expressed as relative percent difference (RPD), which is 
calculated as follows: 

'

(measured value sample 1 - measured value sample 2 'V 
RPD = .~X 100 

average of measured samples 1 + 2 

L-7a(2)(ii)(A) Precision Objectives for Field Measurements 

Specific conductance, pH, and temperature will be measured during well purging and after 
sampling. SC measurements will be precise to ±10% pH to 0.10 standard unit, specific gravity to 
0.01 by hydrometer and temperature to 0.10 degrees Celsius (0 C). Water-level measurements 
will be precise t9 ± 0.01 ft. The precision of water density measurements, when measured in the 
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field using down hole instrumentation, will be determined on a well-by-well basis and will result 
2 in no more than a ± 2 ft of error in the derived fresh-water head. 

3 L-7a(2)(ii)(B) Precision Objectives for Laboratory Measurements 

4 Precision of laboratory analyses will be determined by analyzing a LCS and a lab control 
5 sample duplicate (LCSD) or by analyzing one of the field samples in duplicate depending on the 
6 requirements of the particular standard method. The precision is measured as the RPD of the 
7 recoveries for the spiked LCS/LCSD pair or the RPD of the duplicate sample analysis results. 
8 Laboratory analytical precision is also parCjmeter dependent and will be prescribed in laboratory 
9 SOPs. 

10 L-7a(2)(iii) Contamination 

11 In addition to measurements of precision and bias, QC checks for contamination will be 
12 performed. QC samples including trip blanks, field blanks, and method blanks will be analyzed 
13 to assess and document contamination attributable to sample collection equipment, sample 
14 handling and shipping, and laboratory reagents and glassware. Trip blanks will be used to 
15 assess volatile organic compound (VOC) sample contamination during shipment and handling 
16 and will be collected and analyzed at a frequency of 1 sample per sample shipment. Field 
17 blanks will be used to assess field sample collection methods and will be collected and analyzed 
18 at a minimum frequency of one sample per 20 samples (five percent of the samples collected). 
19 Method blanks will be used to assess contamination resulting from the analytical process and 
20 will be analyzed at a minimum frequency of one sample per 20 samples, or five percent of the 
21 samples collected. Evaluation of sample blanks will be performed following U.S. EPA "National 
22 Functional Guidelines for Organic Data Review" (EPA, 1999) and "National Functional 
23 Guidelines for Evaluating lnorganics Analyses" (EPA, 2004). Only method blanks will be 
24 analyzed via wet chemistry methods. The criteria for evaluating method blanks will be 
25 established as follows: If method blank results exceed method reporting limits, then that value 
2s will become the detection limit for the sample batch. Detection of analytes of interest in method 
27 blank samples may be used to disqualify some samples, requiring resampling and additional 
28 analyses on a case-by-case basis. 

29 L -7 a.'-=( 2:.L)l.!.( iv!..l) _ ___:::C:.::::o:.:..!m..!J:p:.:.:l e:::.!t:::::.en!..!:e:::.!s=s 

30 Completeness is a measure of the amount of usable valid data resulting from a data collection 
31 activity, given the sample design and analysis. Completeness may be affected by unexpected 
32 conditions that may occur during the data collection process. 

33 Occurrences that reduce the amount of data collected include sample container breakage 
34 during sample shipment or in the laboratory and data generated while the laboratory was 
35 operating outside prescribed QC limits. All attempts wiH be made to minimize data loss and to 
36 recover lost data whenever possible. The completeness objective for analysis of Part 5, Table 
37 5.4a parameters will be 90 percent and 100 percent analysis of Part 5, Table 5.4.b hazardous 
38 constituents. If the completeness objective for Part 5 Table 5.4.b hazardous constituents is not 
39 met, the Permittees will determine the need for resampling on a case-by-case basis. Numerical 
40 expression of the completeness (%C) of data is as follows: 
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%C = number of accepte~ samples x 100 
total number of samples collected 

2 L-7a(2)(v) Representativeness 

3 Representativeness is the degree to which sample analyses accurately and precisely represent 
4 the media they are intended to represent. Data representativeness for this DMP will be 
5 accomplished through implementing approved sampling procedures and the use of validated 
6 analytical methods. Sampling procedures will be d~ned to minimize factors affecting the 
7 integrity of the samples. Groundwater samples will only be collected after well purging criteria 
8 have been met. The analytical methods selected will be those that will most accurately and 
9 precisely represent the true concentration of analytes of interest. 

10 For water levels and density, representativeness is a qualitative term that describes the extent 
11 to which a sampling design adequately reflects the environmental conditions of a site. The 
12 SOPs for measurement ensure that samples are representative of site conditions. 

13 L-7a(2)(vi) Comparability 

14 Comparability is the extent to which one data set can be compared to another. Comparability 
15 will be achieved through reporting data in consistent units and collection and analysis of 
16 samples using consistent methodology. Aqueous samples will consistently be reported in units 
17 of measures dictated by the analytical method. Units of measure include: 

18 • Milligrams per liter (mg/L) for alkalinity, inorganic compounds and metals 
19 • Micrograms per liter (!Jg/L) for VOCs and semivo!atile organic compounds (SVOCs). 

20 Culebra groundwater surface elevation measurements will be expressed as equivalent 
21 freshwater elevation in feet above mean sea level. 

22 L-7b Design Control 

23 The approved design for the DMP is specified in this Permit. Modifications to the DMP will be 
24 processed in accordance with 20.4.1.900 NMAC (incorporating 40 CFR §§ 270.42). 

25 L-7c Instructions. Procedures, and Drawings 

26 The preparation and use of instructions and procedures at the WIPP facility are outlined in the 
27 WIPP facility document WP 13-1{see Table L-3). Activities performed for the DMP that may 
2s affect groundwater data quality will be performed in accordance with approved procedures 
2s which corriply with the Permit. 

30 L-7d Document Control 

31 Permittees will ensure that the latest approved versions of WIPP facility SOPs will be used in 
32 performing groundwater monitoring functions and that obsolete materials will be adequately 
33 identified or removed from work areas. 
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2 Inspection and surveillance activities will be conducted as outlined in WIPP document WP 13-1 
3 (see Table L-3). The Permittees will be responsible for performing the applicable WIPP facility 
4 SOPs. 

5 L-7f Control of Monitoring and Data Collection Equipment 

6 WIPP document WP 13-1 (see Table L-3) outlines the basic requirements for control and 
7 calibrating monitoring and data collection (M&DC) equipment. M&DC equipment shall be 
8 properly controlled, calibrated, and maintained according to WIPP facility SOPs (see Table L-3) 
9 to ensure continued accuracy of groundwater monitoring data. Results of calibrations, 

10 maintenance, and repair will be documented. Calibration records will identify the reference 
11 standard and the relationship to national standards or nationally accepted measurement 
12 systems. Records will be maintained to track uses of M&DC equipment. If M&DC equipment is 
13 found to be out of tolerance, the equipment will be tagged and it will not be used until 
14 corrections are made. 

15 L-7g Control of Nonconforming Conditions 

16 In accordance with WP 13-1 (see Table L-3), equipment that does not conform to specified 
17 requirements will be controlled to prevent use. The disposition of defective items will be 
18 documented on records traceable to the affected items. Prior to final disposition, faulty items will 
19 be tagged and segregated. Repaired equipment will be subject to the original acceptance 
20 inspections and tests prior to use. 

21 L-7h Corrective Action 

22 Requirements for the development and implementation of a system to determine, document, 
23 and initiate appropriate corrective actions after encountering conditions adverse to quality at the 
24 WIPP facility are outlined in WIPP document WP 13-1 (see Table L-3). Conditions adverse to 
25 acceptable quality will be documented and reported in accordance with corrective action 
26 procedures and corrected as soon as practical. Immediate action will be taken to control work 
21 performed under conditions adverse to acceptable quality and its results to prevent quatity 
28 degradation. 

29 L-7i Quality Assurance Records 

30 WIPP document WP 13-1(see Table L-3) outlines the policy that will be used at the WIPP facility 
31 regarding identification, preparation, collection, storage, maintenance, disposition, and 
32 permanent storage of QA records. 

33 Records to be generated in the DMP will be specified by procedure. QA and RCRA operating 
34 records will be identified. This will be the basis for the labeling of records as "QA" or "RCRA 
35 operating record" on the Environmental Monitoring Records Inventory and Disposition Schedule. 

36 

37 
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Table L-1 
Hydrological Parameters for Rock Units above the Salado at WIPP 

Hydraulic 
Unit Conductivity Storage Thickness Hydraulic Gradient 

Santa Rosa 2 X 10-8 tO 2 X 1 0-6 0 to 91 m 0.001 (5) 
m/s (1) (2) 

Dewey Lake 10-8 m/s Specific 152m 0.001 (5) 
storage 
1 X 10-5 

(1/m) (2) 

Forty-niner 1 X 10-13 tO 1 X 10-11 Specific 13 to 23m NA (6) 
m/s (anhydrite) 
1 x 10-9 m/s 

storage 
1 X 10-5 

(mudstone) (2) (1/m) (2) 

Magenta 1 X 10-S.5 tO 1 X 10-6·5 Specific 7 to 8.5 m 3 to 6 
m/s (2) storage 

1 X 10-5 

(1/m) (2) 

Tamarisk 1 X 10-13 tO 1 X 1 0-1
l Specific 26 to 56 m NA(6) 

Rustler 
m/s (anhydrite) 
1 X 10-9 m/S 

storage 
1 x 1 o-5 

(mudstone) (2) (1/m) (2) 

Culebra 1 X 10-75 tO 1 X 10-55 Specific 4 to 11.6 m 0.003 to 0.007 (5) 
m/s (2) storage 

1 X 10-S 
(1fm) (2) 

Los 6 X 10-15 tO 1 X 1Q-13 Specific 29 to 38m NA(6) 
Medaf\os m/s 1.5 x 10-11 to storage 

1.2 x 10-11 m/s(basal 1 x 1 o-s 
interval) (1/m) (2) 

Matrix characteristics relevant to fluid flow include values used in this table such as permeability, hydraulic 
conductivity, gradient, etc.) 

Table Notes: 

(1) The Santa Rosa Formation is not present in the western portion of the WIPP site. It was combined with the 
Dewey Lake Red Beds in three-dimensional regional groundwater flow modeling (Corbet and Knupp, 1996), 
and the range of values entered here are those used in that study for the Dewey Lake/Triassic 
hydrostratigraphic unit. 

(2) Values or ranges of values given for these entries are the values used in three-dimensional regional 
groundwater flow modeling (Corbet and Knupp, 1996). Values are estimated based on literature values for 
similar rock types, adjusted to be consistent with site-specific data where available. Ranges of values include 
spatial variation over the W!PP site and differences in values used in different simulations to test model 
sensitivity to the parameter. 
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(3) Hydraulic gradient is a dimensionless term describing change in the elevation of hydraulic head divided by 
change in horizontal distance. Values given in these entries are determined from potentiometric surfaces. The 
range of values given for the Culebra reflects the highest and lowest gradients observed within the WIPP site 
boundary. Values for the Dewey Lake and Santa Rosa are assumed to be the same as the gradient determined 
from the water table. Note that the Santa Rosa Formation is absent or above the water table in most of the 
controlled area, and that the concept of a horizontal hydraulic gradient is not meaningful for these regions. 

(4) Flow in units of very low hydraulic conductivity is slow, and primarily vertical. The concept of a horizontal 
hydraulic gradient is not applicable. 

Sources: Beauheim, 1986; Domenico and Schwartz, 1990; Domski, Upton, and Beauheim, 1996; Earlough, 1977. 
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Table L-2 
2 WIPP Groundwater Detection Monitoring Program Sample Collection and Groundwater Surface 
3 Elevation Measurement Frequency 

Installation Frequency 

Groundwater Quality Sampling 

I DMWs Annually 

Groundwater Surface Elevation Monitoring 

DMWs Monthly and prior to sampling events 

WLMP Wells (see Table L-4) 

4 
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Number 

WP 02-EM1 010 

WP 02-EM1014 

WP 02-EM1021 

WP 02-EM1026 

WP 02-EM3001 

WP 02-EM3003 

WP-02-RC.01 

I 

WP 10-A03029 

WP 13-1 

Table L-3 
Standard Operating Procedures Applicable to the DMP 

Title/Description 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

October 1 , 20 12 

Field Parameter Measurements and Final Sample Collection: This procedure provides general 
instructions necessary to perform field analyses of serial samples in support of the DMP. Serial 
samples are collected and analyzed at the field laboratory for field indicators. Serial sample 
results help determine if pumped groundwater is representative of undisturbed groundwater 
within the formation. This procedure also describes the steps for collecting groundwater samples 
from the DMWs near the WIPP facility. Samples are collected and analyzed at the Field 
Laboratory until stabilization of the field parameters occurs. Final samples for Resource 
Conservation and Recovery Act (RCRA) analyses are collected and analyzed by a contract 
laboratory. 

Groundwater Level Measurement: This document describes the method used for groundwater 
level measurements in support of groundwater monitoring at the WIPP facility using a portable 
electronic water-level probe. 

Pressure Density Survey: This procedure defines the field methodology used to determine the 
average density of fluid standing in the well bores of groundwater-level monitoring wells. The data 
derived from the survey are used to calculate equivalent freshwater heads at non-detection 
monitoring wells. Because most pressure densities are obtained by Sandia National Laboratories 
via pressure transducers installed in wells, this procedure is used to obtain pressure densities at 
wells not equipped with fixed transducers. 

Water Level Data Handling and Reporting: This procedure provides instructions on handling 
water level data. Data are collected and recorded on field forms in accordance with WP 02-
EM1014. This procedure is initiated when wells in the water surveillance program have been 
measured for a given month. 

Administrative Processes for Environmental Monitoring and Hydrology Programs: This procedure 
provides the administrative guidance environmental monitoring personnel use to maintain quality 
control associated with environmental monitoring sampling and reporting activities. This 
administrative procedure does not pertain to volatile organic compound (VOC) monitoring, with 
the exception of Section 5.0 which pertains to the regulatory reporting review process. 

Data Validation and Verification of RCRA Constituents: This procedure provides instructions on 
performing verification ::md validation of laboratory data containing the analytical results of 
groundwater monitoring samples. This procedure is applied only to the non-radiological analyses 
results for compliance data associated with the detection monitoring samples. The data reviewed 
for this procedure includes general chemistry parameters and RCRA constituents. 

Hazardous and Universal Waste Management Plan: This plan describes the responsibilities and 
handling requirements for hazardous and universal wastes generated at the WIPP facility. It is 
meant to ensure that these wastes are propetiy handled, accumulated, and transported to an 
approved Treatment, Storage, Disposal Facility (TSDF} in accordance with applicable state and 
federal regulations, U S. Department of Energy (DOE) Orders, and Management and Operating 
Contractor (MOC) policies and procedures. This plan implements applicable sections of 
20.4. 1.100-1102 New Mexico Administrative Code (NMAC), Hazardous ~1laste Management 
{incorporating 40 Code of Federal Regulations [CFRJ Parts 260-268 and 273). 

Calibration and Control of Monitoring and Data Collection Equipment: This procedure provides 
direction for the control and calibration of Monitoring and Data Collection (M&DC) equipment at 
the WIPP facility, and ensures traceability to NIST (National Institute of Standards and 
Technology) standards, international standards, or intrinsic standards. This procedure also 
establishes requirements and responsibilities for identifying recall equipment, and for obtaining 
calibration services for WIPP facility M&DC equipment. 

Management and Operating Contractor Quality Assurance Program Description: This document 
establishes the minimum quality requirements for MOC personnel and guidance for the 
development and implementation of QA programs by MOC organizations. 
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January 2011 Culebra WLMP 
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.• WELLID '· ...•.•.•. · .. WEI.:.LID 
. :. . 

. · ··.·,.. WELL ID .. · 

AEC-7 

C-2737 

ERDA-9 

H-02b2 

H-03b2 

H-04bR 

H-05b 

H-06bR 

H-07b1 

H-9bR 

H-10c 

H-11 b4 

H-12 

H-15R 

H-16 

*H-19b0 monthly 

H-17 

H-19 pad* 

1-461 

SNL-01 

SNL-02 

SNL-03 

SNL-05 

SNL-06 

SNL-08 

SNL-09 

SNL-10 

SNL-12 

SNL-13 

SNL-14 
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WQSP-2 

WQSP-3 

WQSP-4 
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WQSP-6 

WIPP-11 

WlPP-13 

WIPP-19 
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NAME DATE 
(Figure) DRILLED 

WQSP-1 
September 13 

Figure L-7 
through 16, 
1994 

VVQSP-2 
September 6 

Figure L-8 
through 12, 
1994 

WQSP-3 October 20 

Figure L-9 
through 26, 
1994 

WQSP-4 
October 5 

Figure L-1 0 through 10, 
1994, 

WQSP-5 October 12 

Figure L-11 
through 18, 
1994, 

September 26 
WQSP-6 through 
Figure L-12 October 3, 

1994 

Table L-5 
Details of Construction for the Six Culebra Detection Monitoring Wells 

-

TOTAL 
DEPTH 

INTO LOS 
DEPTH 

MEDANOS 
feet (meters) 

feet 
bgs 

(meters) 

-
737 (225) 15 (5) 

846 (258) 12 (4) 

880 (268) 10 (3) 

800 (244) 9 (3) 

681 (208) 7 (2) 

616.6 (188) 10 (3) 

DRILLING DEPTHS CASING 
feet (meters) bgs feet (meters) bgs 

INTERVAL 
DEPTH FOR 

FOR 
WITH AIR CORING 5 in. 

CASING 
SLOTTED 
SCREEN 

696 to 737 702 to 727 
696(212) 

(212 to 225) 
737 (225) 

(214 to 222) 

800 to 846 811 to 836 
800 (244) 

(244 to 258) 
846 (258) 

(247 to 255) 

833 to 880 844 to 869 
833 (254) 

(254 to 268) 
880 (268) 

(257 to 265) 

740 to 798 764 to 789 
740 (226) (226 to 243) 

800 (244) 
(233 to 240) 

648 to 676 646 to 671 
648(198) 

(198 to 206) 
681 (208) 

(197to205) 

568 (173) 
568 to 617 

617 (188) 
581 to 606 

(173to 188) (177to 185) 
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PACKING 
feet (meters) bgs 

BRADY 
SAND PACK GRAVEL 
INTERVAL PACK 

INTERVAL 

640 to 651 651 to 737 
(195 to 198) (198 to 225) 

790 to 793 793 to 846 
(241 to 242) (242 to 258) 

827 to 830 830 to 880 
(252 to 253) (253 to 268) 

752 to 755 755 to 800 
(229 to 230) (230 to 244) 

623 to 626 626 to 681 
(190 to 191) (191 to208) 

567 to 570 570 to 616.6 
(173 to 174) (174 to 188) 

CULEBRA 
INTERVAL 

feet (meters) 
bgs 

699 to 722 
(213 to 220) 

810.1 to 833.7 
(247 to 254) 

844 to 870 
(257 to 265) 

766 to 790.8 
(233 to 241) 

648 to 674.4 
(198 to 205) 

582 to 606.9 
(177 to 185) 
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Table L-6 
Analytical Parameter and Sample Requirements 

--
(10) (12) (13) (14) (15) (16) 

PARAMETERS NO. OF VOLUME TYPE ACID WASH SAMPLE FILTER 
BOTTLES 

Indicator 1 Parameters: 

• pH - 25 ml" Glass Field determined No? 

• sc - 100 ml2 Glass Field determined No 

• TOC 4 15 ml2 Glass yes No 

General Chemistry 1 1 Liter Plastic Yes No 

Phenolics 1 1 Liter Amber Glass Yes No 

Metals/Cations 2 1 Liter Plastic Yes No 

voc 4 40 ml Glass No No 

VOC (Purgable) 2 40 ml Glass No No 

VOC (Non-Purgable) 2 40 ml Glass No No 

BN/As 1 Y:i Gallon Amber Glass Yes No 

TCLP 1 1 Liter Plastic Yes No 

Cyanide (Total) 1 1 Liter Plastic Yes No 

Sulfide 1 250 ml Amber Glass Yes No 

Radionuclides 1 1 Gallon Plastic Cube Yes Yes 

1 = RCRA Detection Monitoring Analytes 

2 =As specified in Table 4-1 of t11e RCRA TEGD 

3 = Reduced holding time of 1 week for WIPP-specific Divalent cation 2 samples noted in the GMD 

Waste Isolation Pilot Plant 
Hazardous Waste Permit 

October 1, 2012 

(1 '7) (18) 
PRESERVATIVE HOLDING TIME 

Field determined None 
Field determined None 
HCI 28 days2 

HN03,4pH<2 not specified in 
DMP 

H2S04, pH<2 not specified in 
DMP 

HN03, pH<2 6 months2
,
3 

HCL, ph<2 14 days2 

HCL, ph<2 14 days2 

HCL, ph<2 14 days2 

None 

HN03, pH<2 7 days2 

NaOH, pH>12 14 days2 

NaOH + Zn 28 days2 

Acetate 

HN03, pH<2 6 months2 

Note: Unless otherwise indicated, data are from DOE Procedure WP 02-EM 1 006 methods and are provided as information only. 

Note Deviations from this table are allowed with prior approval by the NMED. 
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Figure L-1 
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·Figure L-2 
WIPP Facility Boundaries Showing 16-square-Mile Land Withdrawal Boundary 
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Figure L-S 
Detection Monitoring Well Locations 
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Figure L-14 
Groundwater Level Surveillance Wells 

(inset represents the groundwater surveillance wells in WIPP Land Withdrawal Area) 
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2 VOLATILE ORGANIC COMPOUND MONITORING PLAN · 

3 N-1 Introduction 

4 This Permit Attachment describ~s the monitoring plan for volatile organic compound (VOC) 
5 emissions from mixed waste that may be entrained in the exhaust air from the U.S. Department 
6 of Energy (DOE) Waste Isolation Pilot Plant (WIPP) Underground Hazardous Waste Disposal 
7 Units (HWDUs) during the disposal phase at the facility . The purpose of VOC monitoring is to 
8 ensure compliance with the VOC limits specified in Permit Part 4. This VOC monitoring plan 
9 consists of two programs as follows; (1) Repository VOC Monitoring, which assesses 

10 compliance with the environmental performance standards in Table 4.6.2,3; and (2) Disposal 
11 Room VOC Monitoring, which assesses compliance with the disposal room performance 
12 standards in Table 4.6 .3.2. This plan includes the monitoring design, a description of sampling . 
13 and analysis procedures, quality assurance (QA) objectives, and reporting activities. 

14 N-1 a . Background -

15 . The Underground HWDUs are located 2,150 feet (ft) (655 meters [m]) below ground surface, in 
16 the WIPP underground. As defined for this Permit, an Underground HWDU is a single 
17 excavated panel consisting of seven rooms and two access drifts designated for disposal of 
18 contact-handled (CH) and remote-handled (RH) transuranic (TRU) mixed waste. Each room is 
19 approximately 300ft (91 m) long, 33ft (1 0 m) wide, and 13ft (4 m) high. Access drifts connect 
20 the rooms and have the same cross section. The Permittees shall dispose of TRU mixed waste 
21 in Underground HWDUs designated as Panels 1' through 8. 

22 This plan addresses the following elements: 

23 1. Rationale for the design of the VOC monitoring programs, based on: 

24 

25 

26 

27 

28 

• Possible pathways from WIPP during the active life ofthe facility 

• Demonstrating compliance with the disposal room performance standards by 
monitoring VOCs in underground disposal rooms · 

• VOC sampling operations at WIPP . 

• Optimum location of the ambient mine air monitoring stations 

29 2. Descriptions of the specific elements of the VOC monitoring programs, including: 

30 

31 

32 

33 

34 

35 

36 

• The-type of monitoring c_onducted 
• The location of the monitoring stations 
• The monitoring interval 
• The specific hazardous constituents monitored 
• The implementation schedule for the VOC monitoring programs 
• The equipment used at the monitoring stations 
• Sampling and analytical techniques used 
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• Data recording/reporting procedures 
2 • Action levels for remedial action if limits are approached 

3 The technical basis for Disposal Room VOC Monitoring is discyssed in detail in the Technical 
4 Evaluation Report for Room-Ba9ed VOC Monitoring (WRES, 2003) . 

5 N-1 b Objectives of the Volatile Organic Compound Monitoring Plan 

6 The CHand RH TRU mixed waste disposed in the WIPP Underground HWDUs contain VOCs 
7 which could be released from WIPP during the disposal phase of the project. This plan 
8 describes how: 

9 • VOCs released from waste panels will be monitored to confirm .that the annual average 
10 concentration of VOCs in the air emission.s from the Underground j-lWDUs do not 
11 exceed the VOC concentrations of concern (COC) identified in Permit Part 4, Table 
12 . 4.6.2.3. Appropriate remedial action , as specified in Permit Section 4.6.2.4, will be 
13 taken if the limits in Permit Part 4, Table 4.6.2.3 are reached. 

14 • VOCs released from waste containers in disposal rooms will be. monitored to confirm 
15 that the concentration of VOCs in the air of closed and active rooms in active panels 
16 do not exceed the VOC disposal room limits identified in Permit Part 4, Table 4.4.1. 
17 Appropriate remedial action , as specified in Permit Section 4.6.3.3, will be taken if the 
18 Action Levels in Permit Part 4, Table 4.6.3.2 are reached. 

19 N-2 Target Volatile Organic Compounds 

20 The target VOCs for repository monitoring (Station VOC-A and VOC-B) and disposal room 
21 monitoring are presented in Table N-1 . 

22 These target VOCs were selected because together they represent approximately 99 percent of 
23 the risk due to air emissions. 

24 N-3 Monitoring Design 

25 Detailed design features of this plan are presented in this section. This plan uses available 
26 sampling and analysis techniques to measure VOC concentrations in air. Sampling equipment 
27 includes the WIPP VOC canister samplers used in both the Repository and Disposal Room 
28 VOC Monitoring Programs. 

29 N-3a Sampling Locations 

30 Air samples will be collected in the underground to quantify airborne VOC concentrations as 
31 de?cribed in the following sections ~ 

32 N-3a(1) Sampling Locations for Repository VOC Monitoring 

33 The initial configuration for the repository VOC monitoring stations is shown in Figure N-1. All 
34 mine ventilation air which could potentially be impacted by VOC emissions from the 
35 Underground HWDUs identified as Panels 1 through 8 will pass monitoring Station VOC-A, 
36 located in the E-300 drift as it flows to the exhaust shaft. Air samples will be collected at two 
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1 locations in the facility to quantify airborne VOC concentrations. VOC concentrations attributable 
2 to VOC emissions from open and closed panels containing TRU mixed waste will be measured 
3 by placing one VOC monitoring station just downstream from Panel 1 at VOC-A. The location of 
4 Station VOC-A will remain the same throughout the term of this Permit. The second station 
5 (Station VOC-8) will always be located upstream from the open panel being filled with waste 
6 (starting with Panel1 at monitoring Station VOC-8 (Figure N-1). In this configuration, Station 
7 VOC-8 will measure VOC concentrations attributable to releases from the upstream sources 
8 and other background sources of VOCs, but not releases attributable to open or closed panels. 
9 The location of Station VOC-8 will change when disposal activities begin in the next panel. 

10 Station VOC-8 will be relocated to ensure that it is always upstream of the open panel that is 
11 receiving TRU mixed waste. Station VOC-A will also measure upstream VOC concentrations 
12 rneasured at Station VOC-8, P.L~s any additional VOCconcentrations resulting from releases 
13 from the closed and open panels. A sample will be collected from each monitoring station on 
14 designated sample. days. For each quantified target VOC, the concentration measured at 
15 Station VOC-8 will be subtracted from the concentration measured at Station VOC-A to assess 
16 the magnitude of VOC releases from closed and open panels. 

17 The sampling locations were selected based on operational considerations. There are several 
18 different potential sources of release for VOCs into the WIPP mine ventilation air. Thes,e 
19 sources include incoming air from above ground and facility support operations, as well as open 
20 and closed waste panels. In addition, because of the ventilation requirements of the 
21 underground facility and atmospheric dispersion characteristics, any VOCs that are released 
22 from open or closed panels may be difficult to detect and differentiate from other sources of 
23 VOCs at any underground or above ground location further downstream of Panel 1. By 
24 measuring VOC concentrations close to the potential source of release (i.e., at Station VOC-A) , 
25 it will be possible to differentiate potential releases from background levels (measured at Station 
26 VOC-8). 

27 N-3a(2) Sampling Locations for Disposal Room VOC Monitoring 

28 For purposes of compliance with Section 310 of Public Law 108-447, the VOC monitoring of 
29 airborne VOCs in underground disposal rooms in which waste has been emplaced will be 
30 performed as follows : 

31 1. A sample head will be installed inside the disposal room behind the exhaust drift 
32 bulkhead and at the inlet side of the disposal room. 

33 2. TRU mixed waste will be emplaced in the.active disposal room. 

34 3. When the active disposal room is filled , another sample head will be installed to the 
35 inlet of the filled active disposal room. (Figure N-3 and N-4) 

:36 4. The exhaust drift bulkhead will be removed and re-installed in the next disposal room 
37 so disposal activities may proceed. 

38 5. A ventilation barrier will be installed where the bulkhead· was located in the active 
39 .disposal room's exhaust drift. Another ventilation barrier will be installed in the active 
40 disposal room's air inlet drift, thereby closing that active disposal room. 
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6·. Monitoring of VOCs will continue in the now closed disposal room. Monitoring of VOCs 
2 will occur in the activedisposal room and all closed disposal rooms in which waste has 
3 been emplaced until commencement of panel closure activities (i.e., completion of 
4 ventilation barriers in Room 1). 

5 This sequence for installing sample locations will proceed in the remaining disposal rooms until 
6 the inlet air ventilation barrier is installed in Room 1 . An inlet sampler will not be installed in 
7 Room 1 because disposal room sampling proceeds to the next pane!: 

8 N-3a(3) Ongoing Disposal Room VOC Monitoring in Panels 3 through 8 

9 The Permittees shall continue VOC monitoring in Room 1 of Panels 3 through 8 after · 
10 completion of waste emplacement until final panel closure unless an explosion-isolation wall is 
11 instal led in the panel. 

12 N-3b Analvtes to Be Monitored 

13 The nine VOCs that have been identified for repository and disposal room monitoring are listed 
14 in TableN-1. The analysis will focus on routine detection and quantification of these compounds 
15 in collected samples. As part of the analytical evaluations, the presence of other compounds will 
16 be investigated. The analytical laboratory will be directed to classify and report all of these 
17 compounds as Tentatively Identified Compounds (TICs). 

18 TICs detected in 10% or more of any VOC mon,itoring samples (exclusive of those collected 
19 from Station VOC-8) that are VOCs listed in Appendix VIII of 20.4.1.200 NMAC (incorporating 
20 40 CFR §261 ), collected over a running 12-month timeframe, will be added to the target analyte 
21 lists for both the repository and disposal room VOC monitoring programs, unless the Permittees 
22 can justify the exclusion from the target analyte list(s) . 

23 TICs detected in the repository and disposal room VOC monitoring programs will be placed in 
24 the WIPP Operating Record and reported to NMED in the Semi-Annual VOC Monitoring Report 
25 as specified in Permit Section 4.6.2.2. 

26 N-3c Sampling and Analysis Methods 

27 The VOC monitoring programs include a comprehensive VOC monitoring program established 
28 at the facility; equipment, training , and documentation for VOC measurements are already in 
29 place. 

30 . The method used for VOC sampling is based on the concept of pressurized sample collection 
31 . contained in the U.S. Environmental Protection Agency (EPA) Compendium Method T0-15 
32 (EPA, 1999). The T0-15 sampling concept uses 6-liter SUMMA® passivated (or equivalent) 
33 stainless-steel canisters to collect integrated air samples at each sample location. This 
34 conceptual method will be used as a reference for collecting the samples at WIPP. The samples 
35 will be analyzed using gas chromatography/mass spectrometry (GC/MS) under an established 
36 QA/quality control (QC) program. Laboratory analytical procedures have been developed based 
37 on the concepts contained in both T0-15 and 82608. Section N-5 contains additional QA/QC 
38 information for this project. 
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The T0-15 method is an EPA-recognized sampling concept for VOC sampling and speciation. It 
2 can be used to provide integrated samples, or grab samples, and compound quantitation for a 
3 broad .range of concentrations. The sampling system can be operated unattended but requires 
4 detailed operator training . This sampling technique is viable for use while analyzing the sample 
5 using other EPA methods such as 82608. 

s The field sampling systems will be operated in the pressurized mode. In this mode, air is drawn 
7 througb the inlet and sampling system with a pump. The air is pumped into an initially evacuated 
8 SUMMA® passivated (or equivalent) canister by the sampler, which regulates the rate and -
9 duration of sampling . The treatment of tubing and canisters used for VOC sampling effectively 

10 seals the inner walls and prevents compounds from being retained on the surfaces of the 
11 equipment. By the end of each sampling period, the canisters will be pressurized to about two 
12 atmospheres absolute. In the event of shortened sampling periods or other sampling conditions, 
13 the final pressure in the canister may be less than two atmospheres absolute. Sampling 
14 duration will be approximately six hours, so that a complete sample can be collected during a 
15 single work shift. 

16 The caQister sampling system and GC/MS analytical method are particularly appropriate for the 
17 VOC Monitoring Programs because a relatively large sample volume is collected, and multiple 
18 dilutions and reanalyses can occur to ensure identification and quantification of target VOCs 
19 within the working range of the method. The contract-required quantitation limits (CRQL) for 
20 Repository Monitoring are 5 parts per billion by volume (ppbv) or less for the nine target 
21 compounds. Consequently, low concentrations can be measured. CRQLs are the EPA-specified 
22 levels of quantitation proposed for EPA contract laboratories that analyze canister samples by 
23 GC/MS. For the purpose of this plan, the CRQLs will be defined as the method reporting limits 
24, (MRL). The MRL is a function of instrument performance, sample preparation, sample dilution, 
25 and all steps involved in the sample analysis process. The MRL for Disposal Room Monitoring 
26 is 500 ppbv or less for the nine target compounds. 

27 Disposal room VOC monitoring system in open panels will employ the same canister sampling 
28 methOd as used in the repository VOC monitoring. Passivated or equivalent sampling lines will 
29 be installed in the disposal room as described in Section N-3a(2) and maintained once the room 
30 is closed until the panel associated with the room is closed. The independent lines will run from 
31 the sample inlef~oint to the individual sampler located in the access drift to the disposal panel. 
32 The air will pass through dual particulate filters to prevent sample and equipment contamination. 

33 N-3d Sampling Schedule 

34 The Permittees will evaluate whether the monitoring systems and analytical methods are 
35 functioning _ properly. The assessment period will be determined by the Permittees. 

36 N-3d(1) Sam14ling Schedule for Repository VOC Monitoring 

37 Repositor-Y VOC sampling at Stations VOC-A and VOC-B will begin with initial waste 
38 emplacement in Panel 1. Sampling will continue until tne.certified c[psure of the l.ast 
39 Underground HWDU. Routine sampling will be conducted two times per week. 

PERMIT ATIACHMENT N 
Page N-5 of 26 

: 04t~12 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
May 8, 2012 

N-3d(2) Sampling Schedule for Disposal Room VOC Monitoring 

2 The disposal room sampling in open panels will occur once every two weeks, unless the need to 
3 increase the frequency to weekly occurs in accordance with Permit Section 4.6.3.3. 

4 Beginning with Panel 3, disposal room sampling in filled panels will occur monthly until final 
5 panel closure unless an explosion-isolation wall is installed. The Permittees will sample VOCs in 
6 Room 1 of each filled panel. 

7 N-3e Data Evaluation and Reporting 

8 N-3e(1) Data Evaluation and Reporting for Repository VOC Monitoring 

9 When the Permittees receive laboratory analytical data from an air sampling event, the data will 
10 be validated as specified in Section N-Sd. After obtaining validated data from an air sampling 
11 event, the data will be evaluated to determine whether the VOC emissions from the 
12 Underground HWDUs exceed the COCs. The COCs for each of the nine target VOCs are 
13 presented in Permit Part 4 , Table 4.6.2.3. The values are presented in terms of micrograms per 
14 cubic meter (j..Jg/m3

) a·nd ppbv. 

15 The COCs were calculated assuming typical operational conditions for ventilation rates in the 
16 mine. The typical operational conditions were assumed to be an overall mine ventilation rate of 
17 425,000 standard cubic feet per minute and a flow rate through the E-300 Drift at Station VOC-A 
18 of 130,000 standard cubic feet per minute. 

19 Since the mine ventilation rates at the time the air samples are collected may be different than 
20 the mine ventilation rates during typical operational conditions, the Permittees will measure 
21 and/or record the overall mine ventilation rate and the ventilation rate in the E-300 Drift at 
22 Station VOC-A that are in use during each sampling event. The Permittees shall also measure 
23 and record temperature and pressure conditions during the sampling event to allow all 
24 ventilation rates to be converted to standard flow rates. 

25 If the air samples were collected under the typical mine ventilation rate conditions, then the 
26 analytical data will be used without further manipulation. The concentration of each target VOC 
27 detected at Station VOC-B will be subtracted from the concentration detected at Station VOC-A. 
28 The resulting VOC concentration represents the concentration of VOCs being emitted from the 
29 open and closed Underground HWDUs upstream of Station VOC-A (or the Underground HWDU 
30 VOC emission concentration). · 

31 · If the air samples were not collected under typical mine ventilation rate operating conditions, the 
32 air monitoring analytical results from both Station VOC-A and Station VOC-B will be normalized 
33 to the typical operating conditions. This will be accomplished using the mine ventilation rates in 
34 use during the sampling event an.d the following ~quation : 

35 

\ 

(
425,000scjin /130,000scjin J 

NVOCAB = VOCAB * --.---'---------'---
. Va scjin / VE -300 scjin 
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VOCAs = 3 Concentration of the target VOC detected at Station VOC-A or 
4 VOC-8 under non-typical mine ventilation rates 

scfm = 5 Standard cubic feet per minute 

Vo = 6 Sampling event overall mine ventilation rate (in standard cubic feet 
7 per minute) 

VE-3'00 = 8 Sampling event mine venttlation rate through the E-300 Drift (in 
9 standard cubic feet per ·minute) · 

10 The normalized concentration of each target VOC detected at Station VOC-8 will be subtracted 
11 from the normalized concentration detected at Station VOC-A. The resulting concentration 
12 represents the Underground HWDU VOC emission concentration. 

13 The Underground HWDU VOC emission concentration for each target VOC that is calculated for 
14 each sampling event will be compared directly to its COC listed in Permit Part 4, Table 4.6.2.3. 
15 This will establish whether any of the concentrations of VOCs in the emissions from the 
16 Underground HWDUs exceeded the COCs at the time of the sampling. 

17 As speGified in Permit Part 4, the Permittees shall notify the Secretary in writing , within seven 
18 calendar days of obtaining validated analytical results , whenever the concentrations of any 
19 target VOC listed in exceeds the concentration of concern specified in Permit Part 4, Table 
20 4.6.2.3. . 

21 The Underground HWDU VOC emission concentration for each target VOC that is calculated for 
22 each sampling event will then be averaged with the Underground HWDU VOC emission 
23 concentrations calculated for the air sampling events conducted during the previous 12 months . 
24 This will be considered the running annual average concentration for each target VOC. For the 
25 first year of air sampling, the running annual average concentration for each target VOC will be 
26 calculated using all of the previously collected data. · 

27 As specified in Permit Part 4, thePermittees shall notify the Secretary in writing, within seven 
28 calendar days of obtaining validated analytical results , whenever the. running annual average 
29 concentration (calculated after each sampling event) for any target VOC exceeds the 
30 concentration of concern specified in Permit Part 4, Table 4.6.2.3. 

31 If the results obtained from an individual air sampling event do not_t~gger the notification 
. 32 requirements of Permit Part 4, then the Permittees will mainfflfrta.aalabase with the VOC air 

33 sampling data and the results will be reported to the Secretary as specified in Permit Part 4. 

34 N-3e(2) Data Evaluation and Reporting for Disposal Room VOC Monitoring 

35 When the Permittees receive laboratory analytical data from an air sampling event, the data will 
36 be validated as specified in Section N-5a, within 14 calendar days of receiving the laboratory 
37 analytical data. After obtaining validated data from an air sampling event, the data will be 
38 evaluated to determine whether the VOC concentrations in the air of any closed room, the 
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active open room , or the immediately adjacent closed room exceeded the Action Levels for 
2 Disposal Room Monitoring specified in Permit Part 4', Table 4.6.3.2. 

3 The Permittees shall notify the Secretary in writing, within seven calendar days of obtaining 
4 validated analytical results , whenever the concentration of any VOC specified in Permit Part 4, 
5 Table 4.4 .1 exceeds the action levels specified in Permit Part 4, Table 4.6.3.2. 

6 The Permittees shall submit to the Secretary the Semi-Annual VOC Monitoring Report specified 
7 in Permit Section 4.6.2.2 that also includes results from disposal room VOC monitoring. 

8 N-4 Sampling and Analysis Pro·cedures 

9 This section describes the equipment and procedures that will be implemented during sample 
10 collection and analysis activities for VOCs at WIPP. 

11 N-4a Sampling Equipment 

12 The sampling equipment that will be used includes the following: 6-liter (L) stainless-steel 
13 SUMMA® canisters , VOC canister samplers, treated stainless steel tubing , and a dual filter 
14 housing . A discussion of each of these items is presented below. 

15 N-4a(1) SUMMA® Canisters 

16 Six-liter, stainless-steel canisters with SUMMA® passivated interior surfaces will be used to 
17 collect and store all ambient air and gas samples for VOC analyses collected as part of the 
18 monitoring processes~ These canisters will be Cleaned and certified prior to their use, in a 
19 manner similar to that described by Compendium Method T0-15. The canisters will be certified 
20 clean to below the required reporting limits for the VOC analytical method for the target VOCs 
21 (see Table N-2). The vacuum of certified clean samplers will be verified at the sampler upon 
22 initiation of a sample cycle. 

23 N-4a(2) Volatile Organic Compound Canister Samplers . 

24 A conceptual diagram of a VOC sample collection unit is provided in Figure N-2. Such units will 
·· 25 be used at monitoring Stations VOC-A and VOC-8 and at sampling locations for disposal room 

26 measurements. The samptlng unit consists ofa sample pump, flow controller, sample inlet, inlet 
27 filters in series to remove particulate matter, vacuum/pressure gauge, electronic timer, inlet 
28 purge vent, two sampling ports, and sufficient collection canisters so that any delays attributed 
29 to laboratory turnaround. time and canister cleaning and certification will not result in canister 
30 shortages. Knowledge of sampler flow rates and duration of sampling will allow calculation of 
31 sample volume. The set point flow rate will be verified befqre and after sample collection from 
32 the mass flow indication . Prior to their initial use and annually thereafter, the sample collection 
33 units w,ill be tested and certified to demonstrate that they are free of contamination above the 
34 reporting limits of the VOC analytical method (see Section N-5). Ultra-high purity humidified zero 
35 air will be pumped through the inlet line and sampling unit and collected in previously certified 
36 canisters as sampler blank~ for analy"sis. The cleaning and certification procedure is derived 
37 from concepts contained in the EPA Compendium Method T0-15(EPA, 1999). 
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2 Treated stainless steel tubing is used as a sample path, from the desired sample point to the 
3 sample collection unit. This tubing is tr-eated to prevent the inner walls from absorbing 
4 contaminants when they are pulled from the sample point to the sample collection unit. 

5 N-4b Sample Collection 

s. Six-hour integrated samples will .be collected on each sample day. Alternative sampling 
7 durations may be defined for experimental purposes . The VOC canister sampler at each 
8 location will sample ambient air on the same programmed schedule. The sample pump will be 
9 programmed to sample continuously over a six-hour period during the workday. The units will 

10 sample at a nominal flow rate of 33.3 actual milliliters per minute over a six-hour sample period . 
11 This schedule will yield a final sample volume of approximately 12 L. Flow rates and sampling 
12 duration may be modified as necessary for experimental purposes and to meet the data quality 
13 objectives. 

14 Sample flow will be checked each sample day using an in-line mass flow controller. The flow 
15 controllers are initially factory-calibrated and specify a typical accuracy of better than 10 percent 
16 full scale. Additionally, each air flow controller is calibrated at a manufacturer-specified 
17 frequency using a National Institute of Standards and Testing (NIST) primary flow standard . 

18 Upon initiation of waste disposal activities in Panel 1, samples will be collected twice each week 
19 (at Stations VOC-A and VOC-8) . Samples collected at the panel locations should represent the 
20 same matrix type (i.e., elevated levels of salt aerosols). To verify the matrix similarity and 
21 assess field sampling precision, field duplicate samples will be collected (two canisters filled 
22 simultaneously by the same sampler) from each sampling station (Stations VOC-A and VOC-8) 
23 during the first sampling event and at an overall frequency of 5 percent thereafter (see 
24 Section N-5a) . 

25 Prior to collecting the active open disposal room and closed room samples, the sample lines are 
26 purged to ensure that the air collected is not air that has been stagnant in the tubing. This is 
27 important in regard to the disposal room sample particularly because of the long lengths of 
28 tubing associated with these samples. The repository samples do not require this action due to 
29 the short lengths of tubing required at these locations. 

30 N-4c Sample Management 

31 Field sampling data sheets will be used to document the sampler conditions under which each 
32 sample is collected . These data sheets have been developed specifically for VOC monitoring at 
33 the WIPP facility. The individuals assigned to collect the specific samples will be required to fill 
34 in all of the appropriate sample data and to maintain this record in sample logbooks. The 
35 program team leader will review these forms for each sampling event. 

36 All sample containers will be marked with identification at the time of collection of the sample . A 
37 Request-for-Analysis Form will be completed to identify the sample canister number(s), sample 
38 type and type of analysis requested . 

39 All samples will be maintained, and shipped if necessary, at ambient temperatures. Collected 
40 samples will be transported in appropriate containers. Prior to leaving the underground for 
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t analysis, sample containers may undergo radiological screening . No potentially contaminated 
2 samples or equipment will be transported to the surface. No samples will be accepted by the 
3 receiving laboratory personnel unless they are properly labeled and sealed to ensure a tamper 
4 free shipment. 

5 An rmportant component of the sampling program is a demonstration that collected samples 
6 ° - were obtained from the locations stated and that they reached the laboratory without alteration. 
7 To satisfy this requirement, evidence of collection, shipment, laboratory receipt, and custody will 
8 be documented with a completed Chain-of-Custody Form. Chain-of-custody procedures will be 
9 followed closely, and additional requirements imposed by the laboratory for sample analysis will 

10 be included as necessary. 

11 Individuals collecting samples will be responsible for the initiation of custody procedures. The 
12 chain of custoay will include documentation as to the canister certification, location of sampling 
13 event, time, date, and individual handling the samples. Deviations from procedure will be 

- 14 considered variances. Variances must be preapproved by the program manager and recorded 
15 in the project files. Unintentional deviations, sampler malfunctions, and other problems are 
16 nonconformances. Nonconformances must be documented and recorded in the project files. All 
17 field logbooks/data sheets must be incorporated into WIPP's records management program. 

18 N-4d Sampler Maintenance 

19 Periodic maintenance for canister samplers and associated equipment will be performed during 
20 -each cleaning cycle. This maintenance will include, but not be limited to, replacement of 
21 damaged or malfunctioning parts without compromising the integrity of the sampler, leak testing, 
22 and instrument calibration . Additionally, complete spare units will be maintained on-site to 
23 minimize downtime because of sampler malfunction. At a minimum, canister samplers will be 
24 certified for cleanliness initially and annually thereafter upon initial use, after any parts that are 
25 included in the sample flow path are replaced, or any time analytical results indicate potential 
26 contamination . All sample canisters will be certified prior to each usage. 

27 N-4e Analytical Procedures 

28 Analytical procedures used in the anal'[sis of VOC samples from canisters are based on 
29 concepts contained in Compendium Method T0-15 (EPA, 1999) and in SW-846 Method 82608 
30 (EPA, 1996). 

31 Analysis of samples will be performed by a certified laboratory. Methods will be specified in 
32 procurement documents and will be selected to be cpnsistent with Compendium Method T0-15 
33 (EPA 1999) orEPA recommended procedures in SW-846 (EPA, 1996). Additional detail on 
34 analytical techniques and methods will be given in laboratory SOPs. 

35 The Permittees will establish the criteria for laboratory selection , including the stipulation that 
36 the laboratory follow the procedures specified in the appropriate Air Compendium or SW-846 
37 method-and that the laboratory follow EPA protocols. The selected laboratory shall demonstrate, 
38 through laboratory SOPs, that it will follow appropriate EPA SW-846 requirements and the 
39 requirements specified by the EPA Air Compendium protocols. The laboratory shall also provide 
40 ° documentation to the Permittees describing the sensitivity of lab.oratory instrumentation. This 
41 documentation will be retained in the facility operating record ·and will be available for review 
42 upon request by NMED . . 
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1 The SOPs for the laboratory currently under contract will be maintained in the operating record 
2 by the Permittees. The Permittees will provide NMED with an initial set of applicable laboratory 
3 SOPs for information purposes, and provide NMED with any updated SOPs on an annual basis. 

4 Data validation will be performed by the Permittees. Copies of the data validation report will be 
5 kept on file in the operating record for review upon request by NMED. 

6 N-5 Quality Assurance 

7 The QA activities for th.e VOC monitoring programs will be conducted in accordance with the 
8 documents: EPA Guidance for Quality Assurance Project Plans QAIG-5 (EPA, 2002) and the 
9 EPA Requirements for Preparing QualityAssurance Project Plans. QAIR-5 (EPA, 2001). The 

10 QA criteria for the VOC monitoring programs are listed in Table N-2. This section addresses the 
11 methods to be used to evaluate the components of the measurement system and how this · 
12 evaluation will be used to assess data quality. The QA limits for the sampling procedures and 
13 laboratory analysis shall be in accordance with the limits set forth in the specific EPA Method 
14 referenced in standard operating procedures employed by either the Permittees or the 
15 laboratory. The Permittees standard operating procedures will be in the facility Operating 
16 Record and available for review by NMED at anytime. The laboratory standard operating 
17 procedures will also be in the facility Operating Record and will be supplied to the NMED as 
18 indicated in Section N-4e. 

19 N-Sa Quality Assurance Objectives for the Measurement of Precision, Accuracy, Sensitivity, 
20 and Completeness 

21 QA objectives for this plan will be defined in terms of the following data quality parameters. 

22 Precision. For the duration of this program, precision will be defined and evaluated by the RPD 
23 values calculated between field duplicate samples and between laboratory duplicate samples. 

24 

25 where: 

RPD=( (A-B) ]*100 
(A+B) /2 

A = Original sample result 

26 B = Duplicate sample result 

27 Accuracy. Analytical accuracy will be defined and evaluated through the use of analytical 
28 standards. Because recovery standards cannot reliably be added to the sampling stream, 

(N-2) 

29 overall system accuracy will be based on analytical instrument performance evaluation criteria. 
30 These criteria will include performance verification for instrument calibrations, laboratory control 
31 samples, sample surrogate recoveries (when required by method or laboratory SOPs), and 
32 sample internal standard areas. Use of the appropriate criteria as determined by the analytical 
33 method performed, will constitute the verification -of accuracy for target analyte quantitation 
34 (i.e., quantitative accuracy). Evaluation of standard ion abundance criteria for BFB will b~_.used 

35 to evaluate the accuracy of the analytical system in the identification of targeted analytes, as 
36 well as the evaluation of unknown contaminants (i.e., qualitative accuracy). 
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Sensitivity. Sensitivity will be defined by the required MRLs for the program. Attainment of 
2 required MRLs will be verified by the performance of statistical method detection limit (MDL) 
3 studies in accordance with 40 Code of Federal Regulations§ 136. The MDL represents the 
4 minimum concentration that can be measured and reported with 99 percent confidence that the 
5 analyte concentration is greater than zero. An MDL study will be performed by the program 
6 analytical laboratory prior to sampling and analysis, and annually thereafter. 

7 Completeness . Completeness will be defined as the percentage of the ratio of the number of 
8 valid sample results received (i.e., those which meet data quality objectives) versus the total 
9 number of samples collected. Completeness may be affected, for example, by sample loss or 

10 destruction during shipping; by laboratory sample handling errors, or by rejection of analytical 
11 data during data validation. 

12 N-5a( 1) Evaluation of Laboratory Precision 

13 Laboratory sample duplicates and blank spike/blank spike duplicates (85/BSD) will be used to 
14 evaluate laboratory precision. QA objectives for laboratory precision are listed in Table N-2, and 
15 are based on precision criteria proposed by the EPA for canister sampling programs (EPA, 
16 1994). These values will be appropriate for the evaluation of samples with little or no matrix 
17 effects. Because of the potentially high level of salt-type aerosols in the WIPP underground 
18 environment, the analytical precision achieved for WIPP samples may vary with respect to the 
19 EPA criteria . RPDs for BS/BSD analyses will be tracked through the use of control charts . RPDs 
20 obtained for laboratory sample duplicates will be compared to those obtained for BS/BSDs to 
21 ascertain any sample matrix effects on analytical precision. BS/BSDs and laboratory sample 
22 duplicates will be analyzed at a frequency of 1 0 percent, or one per analytical lot, whichever is 
23 more frequent. 

24 N-5a(2) Evaluation of Field Precision 

25 Field duplicate samples will be collected at a frequency of 5 percent for both monitoring 
26 locations. The data quality objective for field precision is 35 percent for each set of duplicate 
27 samples. 

28 N-5a(3) Evaluation of Laboratory Accuracy 

29 Quantitative analytical accuracy will be evaluated through performance criteria on the basis of 
3o (1) relative response factors generated during instrument calibration, (2) analysis of laboratory 
31 control samples (LCS), and (3) recovery of internal standard compounds. The criteria for the 
32 initial calibration (5-point calibration) is,::: 30 percent relative standard deviation for target 
33 _ analytes. After the successful completion of the 5-point calibration, if is sufficient to analyze only 
34 a midpoint standard for every 24 hours of operation. The midpoint standard will pass a 30 
35 percent difference acceptance criterion for each target compound before sample analysis may 
36 begin. 

37 A blank spike or LCS is an internal QC sample generated by the analytical laboratory by spiking 
38 a standard air matrix (humid zero air) with a known amount of a certified reference gas. The 
39 reference gas will contain the target VOCs at known concentrations. Percent recoveries for the 
40 target VOCs will be calculated for each LCS relative to the reference concentrations. Objectives 
41 for percent recovery are listed in Table N-2, and are based on accuracy criteria proposed by the 
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EPA for canister sampling programs (EPA, 1994). LCSs will be analyzed at a frequency of10 
2 percent, or one per analytical lot, whichever is more frequent. 

3 Internal standards will be introduced into each sample analyzed, and will be monitored as a 
4 verification of stable instrument performance. In the absence of any unusual interferences, 
5 areas should not change by more than 40 percent over a 24-hour period. Deviations larger than 
6 40 percent are an indication of a potential instrument malfunction. If an internal standard area in 
7 a given sample changes by more than 40 percent, the sample will be reanalyzed . If the 40 
8 percent criterion is not achieved during the reanalysis , the instrument will undergo a 
9 performance check and the midpoint standard will be reanalyzed to verify proper operation. 

10 Response and recovery of internal standards will also be compared between samples, LCSs, 
11 and calibration standards to identify any matrix effects on analytical accuracy. 

12 N-5a(4) Evaluation of Sensitivity 

13 The presence of aerosol salts in underground locations may affect the MDL of the samples 
14 collected in those areas. The intake manifold of the sampling systems will be protected 
15 sufficiently from the underground environment to minimize salt aerosol interference. 

16 The MDL for each of the nine target compounds will be evaluated by the analytical laboratories 
17 before sampling begins. The initial and annual MDL evaluation will be performed in accordance 
18 with 40 Code of Federal Regulations § 136 and with EP N530-SW-90-021 , as revised and 
19 retitled , "Quality Assurance and Quality Control" (Chapter 1 of SW-846) (1996). 

20 N-5a(5) Completeness 

21 The expected completeness for this program is greater than or equal to95 percent. Data 
22 completeness will be tracked monthly. 

23 N-Sb Sample Handling and Custody Procedures 

24 Sample packaging , shipping , and custody procedures are addressed in Section N-4c. 

25 N-Sc Calibration Procedures and Frequency .. 
26 Calibration procedures and frequencies for analytical instrumentation are listed in Section N-4e. 

27 N-Sd Data Reduction, Validation, and Reporting 

28 A dedicated logbook will be maintained by the operators. This logbook will contain 
29 documentation of all pertinent data for the sampling . Sample collection conditions, maintenance, 
30 and calibration activities will be included in this logbook. Additional data collected by other 
31 groups at WIPP, such as ventilation airflow, temperature, pressure, etc., will be obtained to 
32 document the sampling conditions. 

33 Data validation procedures will include at a minimum, a check of all field data forms and 
34 sampling logbooks will be checked for completeness and correctness. Sample custody and 
35 · analysis records will be reviewed routinely by the QA officer and the laboratory supervisor. 

.r 
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1 Electronic Data Deliverables (EDDs) are provided by the laboratory prior to receipt of hard copy 
2 data packages . EDDs will be evaluated within five calendar days of receipt to determine if VOC 
3 concentrations are at or above action levels in Table 4.6.3.2 for disposal room monitoring data 
4 or concentrations of concern in Table 4.6.2.3 for repository monitoring data. If the EDD indicates 
s that VOC concentrations are at or above these action levels or concentrations, the hard copy 
6 data package will be validated within five calendar days as opposed to the fourteen (14) 
7 calendar day time frame provided by Section N-3e(2). 

8 Data will be reported as specified in Section N-3(e) and Permit Part 4. 

9 Acceptable data for this VOC monitoring plan will meet stated precision and accuracy criteria. 
10 The QA objectives for precision, accuracy, and completeness as shown in Table N-2 can be 
11 achieved when established methods of analyses are used as proposed in this plan and 
12 standard sample matrices are being assessed. 

13 N-5e Performance and System Audits 

14 System audits will initially address start-up functions for each phase of the project. These audits 
15 will consist of on-site evaluation of materials and equipment, review of canister and sampler 
16 certification , review of laboratory qualification and operation and, at the request of the QA 
17 officer, an on-site audit of the laboratory facilities . The function of the system audit is to verify 
18 that the requirements in this plan have been met prior to initiating the program. System audits 
19 will be performed at or shortly after to the initiation of the VOC monitoring programs and on an 
20 annual basis thereafter. 

21 Performance audits will be accomplished as necessary through the evaluation of analytical QC 
22 data by performing periodic site audits throughout the duration of the project, and through the 
23 introduction of third-party audit cylinders (laboratory blinds) into the analytical sampling stream. 
24 Performance audits will also include a surveillance/review of data associated with canister and 
25 sampler certification, a project-specific technical audit of field operations, and a laboratory 
26 performance audit. Field logs, logbooks, and data sheets will be reviewed weekly . Blind-audit 
27 canisters will be introduced once during the sampling period. Details concerning scheduling , 
28 personnel , and data quality evaluation are addressed in the QAPjP. 

29 N-5f Preventive Maintenance 

30 Sampler maintenance is described briefly in Section N-4d Maintenance of analytical equipment 
31 will be addressed in the analytical SOP. 

32 N-5g Corrective Actions 

33 If the required completeness of valid data (95 percent) is not maintained, corrective action may 
34 be required . Corrective action for field sampling activities may include recertification and 
35 cleaning ofsamplers, reanalysis of samples, additional training of personnel , modification to 
36 field and laboratory prpcedures, and recalibration of test equipment. 

37 Laboratory corrective actions may be required to maintain data quality. The laboratory 
38 continuing calibration criteria indicate the relative response factor for the midpoint standard will 
39 be less than 30 percent different from the mean relative response factor for the initial calibration. 

- 40 Differences greater than 30 percent will require recalibration of the instrument before samples 
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can be analyzed. If the internal standard areas in a sample change by more fha'n 40 percent, 
2 the sample will be reanalyzed. If the 40 percent criterion is not achieved during the reanalysis , 
3 the instrument will undergo a performance check and the midpoint standard reanalyzed to verify 
4 proper operation . Deviations larger than 40 percent are an indication of potential instrument 
5 malfunction. 

6 The laboratory results for samples, duplicate analyses, LCSs, and blanks should routinely be 
7 within the QC limits. If results exceed control limits, the reason for the nonconformances and 
8 appropriate corrective action must be identified and implemented. · 

9 · N-5h Records Management 

10 The VOC Monitoring Programs will require administration of record files (both laboratory and 
11 field data collection files) . The records control systems will provide adequate control and 
12 retention for program-related information. Records administration, including QA records , will be 
13 conducted in accordance with applicable DOE, MOC, and WIPP requirements. 

14 Unless otherwise specified, VOC monitoring plan records will be retained as lifetime records. 
15 Temporary and permanent storage of QA records will occur in facilities that prevent damage 
16 from temperature, fire , moisture, pressure, excessive light, and electromagnetic fields. Access 
17 to stored VOC Monitoring Program QA Records will be controlled and documented to prevent 
18 unauthorized use or alteration of completed records . 

19 Revisions to completed records (i.e., as a result of audits or data validation procedures) may be 
20 made only with the approval of the responsible program manager and in accordance with 
21 applicable QA procedures. Original and duplicate or backup records of project activities will be 
22 maintained at the WIPP site. Documentation will be available for inspection by internal and 
23 external auditors. 

24 N-6 Sampling and Analysis Procedures for Disposal Room VOC Monitoring in Filled Panels 

25 Disposal room VOC samples in filled panels will be collected using the subatmospheric 
26 pressure grab sampling technique described in Compendium Method T0-15 (EPA, 1999). This 
27 method uses an evacuated $UMMA® passivated canister (or equivalent) that is under vacuum 
28 (0.05 mm Hg) to draw the air sample from the sample lines into the canister. The sample lines 
29 will be purged prior to sampling to ensure that a representative sample is collected . The 
30 passivation of tubing and canisters used for VOC sampling effectively seals the inner walls and 
31 prevents compounds from being retained on the surfaces of the equipment. By the end of each 
32 sampling period, the canisters will be near atmospheric pressure. 

33 The analytical procedures for disposal room VOC monitoring in filled panels are the same as 
34 specified in Section N-4e. 

35 
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Target Analytes and Methods for Repository VOC (Station VOC-A and VOC-8) . 
Monitoring and Disposal Room Monitoring 

Target Analyte EPA Standard Analytical Method 

Carbon tetrachloride EPA T0-153 

'Chlorobenzene 
EPA 8260Bb 

· Chloroform 

1, 1-Dichloroethylene 

1 ,2-Dichloroethane 

Methylene chloride 
.. 

1,1 ,2,2 -Tetrachloroethane 
-

Toluene 

1,1, 1- Trichloroethane -

U.S. Environmental Protection Agency, 1999, Compendium of Methods for the Determination of Toxic Organic 
Compounds in Ambient Air- Second Edition, http://www.epa.gov/ttn/amtic/airtox.html 

U.S. Environmental Protection Agency, SW-846 Test Methods for Evaluation Solid Wastes, Chemical and 
Physical Methods, http://www.epa.gov/epaoswer/hazwaste/test/main.htm 
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Table N-2 
Quality Assurance Objectives for Accuracy, Precision, Sensitivity, and Completeness 

- Required 
Repository 
Monitoring 

Accuracy (Percent Precision (RPD) MRL 
.compound Recovery) Laboratory Field (ppbv) 

Carbon tetrachloride 60 to 140 25 35 2 

Chlorobenzene 60 to 140 25 35 2 

Chloroform 60 to 140 25 35 2 

1, 1-Dichloroethylene. 60 to 140 25 35 5 

1 ,2-Dichloroethane 60 to 140 25 35 2 

Methylene chloride 60 to 140 25 35 5 

1' 1 ,2,2- 60 to 140 25 35 2 
Tetrachloroethane 

Toluene 60 to 140 25 35 5 

1, 1, 1-Trichloroethane 60 to 140 25 35 5 

MRL maximum method reporting limit for undiluted samples 

RPD relative percent difference 
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Disposal 

Room 
MRL Completeness 

(ppbv) (Percent) 

500 95 

500 95 

500 95 

500 95 

500 95 

500 95 

500 95 

500 95 

500 95 
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2 VOLATILE ORGANIC COMPOUND MONJTORING PLAN 

3 NI-l Introduction 

4 This Permit Attachment describes the monitoring plan for hydrogen and methane generated in 
5 Underground Hazardous Waste Disposal Units (HWDUs) 3 through 8, also referred to as 
6 Panels 3 through 8. 

7 Monitoring for hydrogen and methane in Panels 3 through 8 until final panel closure, unless an 
8 explosion-isolation wall is installed , may be an effective way to gather data to establish realistic 
9 gas generation rates. This plan includes the monitoring design, .a description of sampling and 

10 analysis procedures, quality assurance (QA) objectives, and reporting activities. 

11 Nl-2 Parameters to be Analyzed imd Monitoring Design 

12 The Permittees will monitor for hydrogen and methane in filled Panels 3 through 8 until final 
13 panel closure, unless an explosion-isolation wall is installed. A "filled panel" is an Underground 
14 HWDU that will no longer receive waste for emplacement. 

15 Monitoring of a filled panel will commence after installation of the following items in each filled 
16 panel: 

17 • substantial barriers 
18 • bulkheads 
19 • five additional monitoring locations. 

20 The substantial barriers serve to protect the waste from events such as ground movement or 
21 vehicle impacts. The substantial barrier will be constructed from available non-flammable 
22 materials such as mined salt (Figure N1-1). 

23 The bulkheads (Figure N1-2) serves to block ventilation at the intake and exhaust of the filled 
24 panel and prevent personnel access. The bulkhead is constructed as a typical WIPP bulkhead 
25 with no access doors or panels. The bulkhead will consist of a steel member frame covered with 
26 galvanized sheet metal, and will not allow personnel access. Flexible flashing will be used as a 
27 gasket to attach the steel frame to the salt, thereby providing Q{). effective yet flexible bl9ckage 
28 to ventilation air. Over time, it is possible that the bulkhead may be damaged by creep closure 
29 around it. If the damage is such as to indicate a possible loss of functionality , then the bulkhead 
30 will be repaired or an additional bulkhead will be constructed outside of the original one. 

31 The existing Voc monitoring lines as specified in Attachment N, Section N-3a(2), "Sampling 
32 (ocations for Disposal Room VOC Monitoring", will be used for sample collection in each 
33 disposal room for Panels 3 and 4. The sample lines and their construction are shown in Figure 

· 34 Nl-3. In addition to the existing VOC monitoring lines, five more sampling locations will be used 
35 to. monitor for hydrogen and methane. These additional locations include: 

36 • the intake of room 1 
37 • the waste side of the exhaust bulkhead, 

PERMIT ATTACHMENT Nl 
Page N1 - l of 11" 



Waste Isolation Pilot Plant 
Hazardous Waste Permit 
January 31, 2012 

• the accessible side of the exhaust bulkhead, 
2 • the waste side ofthe intake bulkhead, 
3 • the accessible side of the intake bulkhead. 

4 These additional sampling locations (Figure N1-4) will use a single inlet sampling point placed 
5 near the back (roof) of the panel access drifts. This will maximize the sampling efficiency for 
6 these lighter compounds. 

7 N1-3 Sampling Frequency 

~ 8 Sampling frequency will vary depending upon the levels of hydrogen and methane that are 
9 detected. 

10 • If monitored concentrations are at or below Action Level 1 as specified in Permit Part 
11 4, Table 4.6.5.3, monitoring will be conducted monthly. 

12 • If monitored concentrations exceed Action Level 1 as specified in Permit Part 4, Table 
13 4.6.5.3, monitoring will be conducted weekly in the affected filled panel. 

14 N1-4 Sampling 

15 Samples for hydrogen and methane will be collected using subatmospheric pressure grab 
16 sampling as described in Environmental Protection Agency (EPA) Compendium Method T0-15 
17 (EPA, 1999). The T0-15 sampling method uses passivated stainless-steel sample canisters to 
18 collect integrated air samples at each sample location. Flow rates and sampling duration may 
19 be modified as necessary to meet data quality objectives. 

20 Sample lines shall be purged prior to sample collection. 

21 N1-5 Sampling Equipment 

22 N1-5a SUMMA® Canisters 

23 Stainless-steel canisters with passivated or equivalent interior surfaces will be used to collect 
24 and store gas samples for hydrogen and methane analyses collected as part of the monitoring 
25 processes. These canisters will be cleaned and certified prior to their use in a manner similar to 
26 that described by Compendium Method T0-15 (EPA, 1999). The vacuum of certified clean 
27 canisters will be verified upon initiation of a sample cycle. Sampling will be conducted using 
28 subatmospheric pressure grab sampling techniques as described in T0-15. 

29 N1-5b Sample Tubing 

30 Treated stainless steel tubing shall be used as a sample path and treatment shall prevent the 
31 inner walls from absorbing contaminants. 

32 Any loss of the ability to purge a sample line will be evaluated. The criteria used for evaluation 
33 are shown in Figure N1-5. , 

34 The Permittees will first-suspect that a line is not useable when it is purgecj prior to sampling. If 
35 the line cannot be purg_ed, then it will not be used for sampling unless the line is a bulkhead line 
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that can be easily replaced. Replacement of bulkhead lines will occur before the next scheduled 
2 sample. Non-bulkhead lines will be evaluated by first determining if adjacent sampling lines are 
3 working . If the answer is no, then the previous sample from the failed line will be examined. If 
4 the previous sample Was between the first and second action levels, then the explosion-isolation 
s wall will be installed since without the ability to monitor it is unknown whether the area is . 
6 approaching the second action level or decreasing. lf the previous sample was below the first 
7 action level then continued sampling is acceptable without the lost sample. 

8 If an adjacent line is working, the prior concentrations measured in that line will be evaluated to 
9 determine if it is statistically similar to the prior measurements from the lost line. If the prior 

10 sampling results are statistically similar, the lines can be grouped. Statistical similarity will be 
. 11 determined using the Student's "t" test to evaluate differences. 

12 The magnitude oft will be compared to the critical t value from SW-846, Table 9-2 (EPA, 1996), 
13 for this statistical test. 

14 If the lost line can be grouped with an adjacent line, no further action is necessary because the 
15 unmonitored area is considered to be represented by the adjacent areas. If the lost sample line 
16 cannot be grouped with an adjacent line, the previous concentration measurement will be 
17 compared to the Action Levels. If the concentration is below Action Level 1, monitoring will 
18 continue. If the concentration is between Action Level 1 and Action Level 2, the explosion-
19 isolation wall will be installed in the panel. · 

20 N 1-6 Sample Management 

21 Sample ~ontainers shall be sealed and uniquely marked at the time of collection of the sample. 
22 A Request-for-Analysis Form shall be completed to identify the sample canister number(s), 
23 sample type, and type of analysis requested. 

24 N 1-7 Analytical Procedures 

25 The samples will be analyzed using gas chromatography equipped with the appropriate detector 
26 under an established QA/quality control (QC) program. Analysis of samples shall be performed 
27 by a·laboratory that the Permittees select and approve through established QA processes. 

28 N 1-8 Data Evaluation and Notifications 

29 Analytical data from sampling events will be evaluated to determine whether the sample 
30 concentrations of flammable gases exceed the Action Levels. 

31 If any Action Level is exceeded, notification will be made to NMED and the notification posted to 
32 the WIPP web page and accessed through the email notification system within seven calendar 
33 days of obtaining validated analytical data. 

34 If any sampling line loss occurs, notification will be· made to NMED and the notification posted to 
35 the WIPP web page and accessed through the email notification system within seven calendar 
36 · day_s of learning of a sampling line loss. After the evaluation of the impact of sampling line loss 
37 as shown in Figure N1 -5, notification will be made to NMED and the notification posted to the 
38 WIPP web page and accessed through the email notification system within seven calendar days 
39 of completing the sampling line loss evaluation. · 
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. 9 WIPP MINE VENTILATION RATE MONITORING PLAN 

10 0-1 Definitions 

11 Compliance with the mine ventilation requirements set forth in Permit Part 4 and Permit 
12 Attachment A2 requires the use and definition of the following terms: 

13 Actual cubic feet per minute (acfm): The volume of air passing a fixed point in an excavation, 
14 normally determined as the product of the cross section of the excavation and the mean velocity 
15 of the air. 

-
16 Standard cubic feet per minute (scfm): The actual cubic feet per minute passing a fixed point 
17 adjusted to standard conditions. In the Imperial measurement system, the standard condition for 
18 pressure is 14.7 pounds per square inch (psi) (sea level) and the standard condition for 
19 temperature is 492 degrees Rankine (freezing point of water or 32 degrees Fahrenheit) . The 
20 greatest difference between acfm and scfm occurs in the summer when the pressure at the 
21 repository horizon is about 14.2 psi and the temperature is about 560 degrees Rankine (1 00 
22 degrees Fahrenheit) . Then 

23 1 scfm x (560/492) x (14.7/14.2) = 1.2 acfm 

24 A reasonably conservative conversion factor, therefore, is 1.2. Using this factor, 35,000 scfm is 
25 very nearly 35 ,000 x 1.2 or 42,000 acfm. 

26 Restricted Access: If the required ventilation rate in an active room when waste disposal is 
27 taking place cannot be achieved or cannot be supported due to operational needs, access is 
28 restricted by the use of barriers, signs and postings, or individuals stationed at the entrance to 
29 the active disposal room when ventilation rates are below 35,000 scfm. Note: As provided in 0-
30 3c(2) entry to restricted access active rooms for the purpose of establishing normal ventilation is 
31 allowed. 

32 Shift: Those work shifts when there is normal access to the Waste Isolation Pilot Plant (WIPP) 
33 underground. 

34 Worker: Anyone who has normal access to the WIPP underground. 
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2 The objective of this plan is to describe how the ventilation requirements in the Permit will be 
3 met This plan achieves this objective and documents the process by which the Permittees 
4 demonstrate compliance with the ventilation requirements by: 

5 • Maintaining an annual running average of 260,000 scfm through the underground 
6 repository 

7 • Maintaining a minimum of 35,000 scfm of air through the active rooms when waste 
8 disposal is taking place and when workers are present in the rooms 

9 This plan contains the following elements: Objective; Design and Procedures; Equipment 
10 ·Calibration and Maintenance; Reporting and Record Keeping ; Quality Assurance. 

11 0-3 Design and Procedures 

12 This section describes the four basic processes that make up the mine ventilation rate 
13 monitoring plan : 

14 • Test and Balance, a periodic re-verification of the satisfactory performance of the entire 
15 underground ventilation system and associated components · 

16 • Monitoring and calculation of the Running Annual Average of the Total Mine Airflow to 
17 verify achievement of the 260,000 scfm minimum requirement 

18 • Monitoring of active room(s) to ensure a minimum flow of 35 ,000 scfm whenever waste 
19 disposal is taking place and workers are present in the room 

20 • Quarterly verification of the total mine airflow 

21 0 -3a Test and Balance 
/ 

22 0~3a(1) Test and Balance Process 

23 The WIPP ventilation system and the underground ventilation modes of operation are described 
24 in Permit Application A2-2a(3). The Permittees shall verify underground ventilation system 
25 performance by conducting a periodic Test and Balance. The Test and Balance is a 
26 comprehensive series of measurements and adjustments designed to ensure that the system is 
27 operating within acceptable design parameters. The Test and Balance is an appropriate method 
28 of verifying system flow because it provides consistent results based on good engineering 
29 practices. The testing of underground ventilation systems is described in McPherson, 1993. 
30 Qnqe completed, the Test and Balance data become the baseline for underground ventilation 
31 system operation until the next Test and Balance is performed. 

32 The "Test" portion of the process shall involve measuring the pressure drop and air quantity of 
33 every underground entry excluding alcoves or other dead end drifts. In addition, the tests shall 
34 verify resistance curves for each of the main regulators, measure shaft resistance, and m.ei'lsure 
35 main fan pressure and q1:1antity. This is done at the highest achievable airflow to facilitate 
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accurate measurements. From these measurements the frictional resistance of the system is 
2 determined. 

3 Pressure shall be measured using the gage and tube method, which measures the pressure 
4 drop between two points using a calibrated pressure recording device and pitot tubes. Pressure 
5 drops across the shafts shall be measured by either calibrated barometers at the top and 
6 bottom of shafts or the gage and tube method. Airflow shall be measured using a calibrated 
7 vane arremometer to take a full entry traverse between system junctions. Fan pressure shall be 
8 measured using a calibrated pressure recording device and pitot tube to determine both static 
9 and velocity pressure components. · 

10 Multiple measurements shall be taken at each field location to ensure accurate results . 
11 Consecutive field values must fall within ±5% to be acceptable. These data shall be verified 
12 during the testing process by checking that: 

13 • the sum of airflows entering and leaving a junction is equal to zero; and , 
14 • the sum of pressure drops around any closed loop is equal to zero. 

15 Once the measurements are taken, data shall be used to calculate the resistance of every 
16 underground drift, as well as shafts and regulators using Atkinson's Square Law 

17 P=R X Q2 

18 where the pressure drop of an entry (P) is equal to a resistance (R) times the square of the 
19 quantity of air flowing (Q) through the circuit. 

20 The "Balance" portion of the process shall involve adjusting the settings of the system fans and 
21 regulators to achieve the desired airflow dil:)tribution in all parts of the facility for each mode of 
22 operation . Particular emphasis shall be given to the active disposal room(s) in the Waste · 
23 Disposal Circuit to ensure that a minimum airflow of 35,000 scfm is achieved. The system 
24 baseline settings for the current Balance shall be established from the previous Test and 
25 Balance. Adjustments shall then be made to account for changes in system resistance due to 
26 excavation convergence due to salt creep, approved system modifications, or operational 
27 ·changes. 

28 The Permittees shall use a commercially available ventilation simulator to process Test and 
29 Balance field data. The simulator uses the Hardy-Cross Iteration Method (McPherson, 1993) to 
30 reduce field data into a balanced ventilation network, including the appropriate regulator settings 
31 necessary to achieve proper airflow distribution for the various operating modes. Once 
32 balanced , the same simulator shall be used to evaluate changes such as future repository 
33 development and potential system modification before they are implemented. 

34 The Test .and Balance process culminates in a final report which is retai·ned on site. Following 
35 receipt of the Test and Balance Report, the Permittees shall revise the WIPP surface and 
36 _ undergrotJnd ventilation system procedures to incorporate any required changes to the 
37 ventilation system configuration. The Test and Balance data shall be used to adjust the 
38 operating range of fan controls, waste tower pressure, auxiliary air intake tunnel regulator 
39 settings, underground regulator settings, and door configurations. The model data and 
40 procedure changes shall be used to establish normal configuration settings to achieve the 
41 desired airflow in the underground. These settings shall then be modified by operations 
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1 personnel throughout the year to compensate for system fluctuations caused by seasonal 
2 changes in psychrometric properties, and to meet specific operations needs. This ensures that 
3 the facility is operated at the design airflow rate for .each ventilation mode. 

4 0-3a(2) Test and Balance Schedule 

5 The Test and Balance is generally conducted on a 12- to 18-month interval; but in no case shall 
6 the interval between consecutive Test and Balance performances exceed 18 months. This 
7 interval is sufficient to account for changes in the mine configuration since over this period the 
8 ventilated volume changes very little. The quality and maintenance of ventilation control 
9 structures (e.g., bulkheads) is excellent, so leakage is small and relatively constant. Historic test 

1 o and balance results confirm that changes between test and balances fall within anticipated 
11 values. 

12 0 -3b Running Annual Average of the Total Mine Airflow 

13 0 -3b(1) Monitoring Total Mine Airflow 

14 The Permittees shall use the Central Monitoring Room Operator's (CMRO) Log to monitor total 
15 mine airflow. Run-times for the various modes of operation shall be entered into the CMRO Log . 
16 For example, if the CMRO Log indicates that the ventilation system was configured for Alternate 
17 Mode (one main fan) at 8:00am, and that this configuration was maintained until 11 :30 am, a 
18 total of 3.5 hours of run-time in Alternate Mode would be recorded. Run times are recorded to 
19 the nearest quarter hour. The CMRO shall record each time when the ventilation system 
20 configuration is changed , including periods when there is no ventilation. 

21 0 -3b(2) Calculation of the Running Annual Average of Total Mine Airflow 

22 The Permittees shall calculate the running average flow rate on a monthly basis. The Permittees 
23 shall use the logged runtime data for various modes of operation (as described in 0-3b(1)) and 
24 the nominal design flow-rates for the various modes presented in Table 0 -1 to calculate the 
25 average monthly flow rate for the facility. -

26 The average monthly mine flow rate is computed monthly using the following formula : 

27 Monthly Average Flow Rate= {[Normal Mode Run-time (hrs.) x 425,000 scfm] 
28 - + [Alternate Mode Run-time (hrs.) x 260 ,000 scfm] 
29 +[Maintenance Bypass Run-time (hrs.) x 260,000 scfm] 
30 +[Reduced Mode Run-time (hrs.) x 120,000 scfm] 
31 +[Minimum Mode Run Time (hrs.) x 60,000 scfm] 
32 +[Filtration Mode Run-time (hrs.) x 60,000 scfm]} 
33 I 730 Hours per month. 

34 The running annual average of total mine airflow annual average flow rate shall be calculated 
35 using the monthlyaverages and the following formula: 

36 Annual Average Flow Rate= I Monthly Average for Previous 12 Months 
TI 12 
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The use of an average value of 730 hours per month in the monthly average calculation is 
2 reasonable, given tliat all the numbers involved are very large and that the final use of the 
3 monthly average flow is in an annual calculation. 

4 0-3c Active Room Minimum Airflow 

5 0 -3c(1) Verification of Active Room Minimum Airflow 

6 Whenever workers are present, the Permittees shall verify the minimum airflow through active 
7 room(s) when waste disposal is taking place of 35,000 scfm at the start of each shift, any time 
8 . there is an operational mode change, or if there is a change in the ventilation system 
9 configuration. 

10 0-3c(2) Measurement and Calculation of the Active Room Airflow 

11 The Permittees shall measure the airflow rate and use the room cross-sectional area to 
12 calculate the volume of air flowing through a disposal room. The measurement of airflow shall 
13 use a calibrated anemometer and a moving traverse (McPherson, 1993). Airflow measurements 
14 shall be collected at an appropriate location, chosen by the operator to minimize airflow 
15 disturbances, near the entrance of each active room. The excavation dimensions at the 
16 measurement location are taken and the cross-sectional area is calculated. The flow rate is the 
17 product of the air velocity and the cross-section area. The value shall be entered on a log sheet 
18 (see Table 0-3) and compared to the required minimum. The format and content of the log 
19 sheet may vary, but will always contain the data and information shown on Table 0-3 . Working 
20 values are in acfm and the conversion to scfm is described in section 0-1 above.· 
21 Measurements shall be collected, recorded, and verified by qualified operators. 

22 The operator shall compare the recorded acfm value with the minimum acfm value provided at 
23 the top of the log sheet. The airflow shall be re-checked and recorded whenever there is an 
24 operational mode change or a change in ventilation system configuration . Once the ventilation 
25 rate has been recorded and verified to be at least the required minimum, personnel access to 
26 the room is unrestricted in accordance with normal underground operating procedures. If the 
27 required ventilation rate cannot be achieved, or cannot be supported due to operational needs, 
28 access to the room shall be restricted. Those periods when active disposal room access is 
29 restricted shall be documented on the log sheet for that active disposal room. Entry to restricted 
30 access active rooms for the purpose of establishing normal ventilation is allowed. Such entry 
31 shall be documented on the log sheet including a reference to the SOP used for reentry, 

32 0-3d Quarterly Verification of Total Mine Airflow 

33 The Permittees shall perform a quarterly verification of the total mine airflow to ensure that rates 
34 established by the Test and Balance for various operational modes are reasonably maintained. 
35 These checks are identified in Permit Attachment E, Table E-1, and are performed as indicated 
36 in Table E-1 . 

37 0-4 Eguipment Calibration and Maintenance 

38 Equipment used for the periodic Test and Balance, quarterly flow verification checks, and daily 
39 verification ·of active disposal room flow rate shall -be calibrated in accordance with appropriatE; 
40 WIPP calibration and data collection procedures. Work performed by subcontractors shall also 
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be calibrated to an equivalent standard. Equipment. shall be inspected before each use to 
2 ensure that it is functioning properly and that the equipment calibration is current. Maintenance 
3 · of equipment shall be completed by (lUalified individuals or by qualified off-site service vendors. 

4 Equipment used to conduct the Test and Balance, Quarterly Verification of Total Mine Airflow, 
5 and to determine the airflow through the active disposal room(s) are provided in Table 0-2. 

6 0-5 Reporting and Recordkeeping 

7 0-5a Reporting 

8 The Permittees shall submit an annual report to NMED presenting the results of the data and 
9 analysis of the Mine Ventilation Rate Monitoring Plan. In the years that the Test and Balance is 

10 per'formed, the Permittees will provide a summary of the results in the annual report. 

11 The Permittees shall calculate the running annual average mine ventilation rate on a monthly 
12 basis and evaluate com,I?Iia~ce with the minimum ventilation rate for an active room specified in 
13 Permit Section 4.5.3.2 on a monthly basis. The Permittees shall report the Secretary in the 
14 annual report specified in Permit Section 4.6.4.2 whenever the evaluation of the mine ventilation 
15 monitoring program data identifies that the ventilation rates specified in Permit Section 4.5.3.2 
16 have not been achieved .. 

17 0-5b Record keeping 

18 The Permittees shall retain the following information in the Operating Record: 

19 • The CMRO Log documenting the ventilation system operating mode. 

20 • The underground facility running annual average mine ventilation rate on a monthly 
21 basis. 

22 • Active disposal room ventilation flow rate readings as documented on the Active 
23 Disposal Room Ventilation Rate Log Sheet (Table 0-3). 

24 • The quarterly flow verification check and associated documentation. 

25 These records will be maintained in the facility Operating Record until closure of the WIPP 
26 facility . 

21 0-6 Quality Assurance 

28 Quality assuranc.e associated with the Mine Ventilation Rate Monitoring Plan shall comply with 
29 the requirements of the WIPP Quality Assurance P.rogram Description (QAPD). The Permittees 
30 shall verify the qualification of personnel conducting ventilation flow measurements. The 
31 instrumentation w~ed for monitoring both underground and active disposal shall be calibrated in 
3-2 accordance with the applicable provision~ of the WIPP procedures. The software used to 
33 calculate the monthly and annual running averages and the ventilation simulation software 
34 programs shall be controlled in accordance with the WIPP QAPD and WIPP computer software 
35 quality assurance plans. 
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Data generated by this plan , as well as records, and procedures to support this plan shall be 
2 maintained and managed in accordance with the WIPP QAPD. Nonconformance or conditions 
3 adverse to quality as identified in performance of this plan will be addressed and corrected as 
4 necessary in accordance with applicable WIPP Quality _Assurance Procedures. 

5 
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Ventilation Operating Modes and Associated Flow Rates 

Mode of Operation Flow Rate (scfm) 

Nominal Design Values 

Normal (~o main fans) 425,000 

Alternate (one main fan) 260,000 

Maintenance Bypass [parallel operation of main fan(s) 260,000 to 425,000 
and filtration Fan(s)] 

Reduced (two filtration fans) 120,000 

Minimurrr (one filtration fan) 60,000 

Filtration (one filtration fan) 60,000 

TABLE 0-2 
Mine Ventilation Rate Testing Equipment 

Equipment Used to Conduct Ventilation Test Performed 
Test 

Test and Balance . Active Disposal Quarterly Flow Verification 

Calibrated Anemometer 

Calibrated Differential Pressure 
Sensor 

Pitot Tubes 

Tubing 

Temperature Sensing Device 

Relative Humidity Sensor 

Calibrated Barometers 

Electronic Manometer 

Room(s) 

X X 

X 

X 

X 

X 

X 

X 

X 
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1 TABLE 0-3 
2 Active Disposal Room Ventilation Rate Log Sheet (Example) 

3 ROOM NUMBER ____ _ 

4 NOTE: When airflow reading is below 42,000 acfm, access will be restricted. 

AIRFLOW 
DATE TIME 

READING 

' 

5 

WAS 42,000 ACFM ROOM ACCESS WAS 
ACHIEVED? RESTRICTED? 

YES NO YES NO 
. ' 

---- - ----~-----~ 
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