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Overview of the Permit Modification Request 

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

This PMR is being submitted by the U.S. Department of Energy (DOE) and Nuclear Waste 
Partnership LLC, collectively referred to as the Permittees, in accordance with the Permit, 
Part 1, Section 1.3.1. (20.4.1.900 New Mexico Administrative Code (NMAC) incorporating Title 
40 of the Code of Federal Regulations (CFR) §270.42(b)). The modification provides for the 
following changes:  

 Updates the Underground Ventilation System (UVS) description and Permit text to 
include the New Filter Building (NFB) and appurtenances, including a Salt Reduction 
Building (SRB). The NFB is identified as Building 416, and the SRB is identified as 
Building 417.  The NFB represents a significant upgrade to the UVS, and is required to 
permanently support concurrent operations at WIPP including, but not limited to, 
mining and waste emplacement. Additionally, the NFB provides a new, radiologically 
clean, exhaust system capable of full scale operations with a nominal operational flow 
rate of 540,000 actual cubic feet per minute (acfm). 

 The addition of the NFB requires descriptive changes and updates to the Permit. The 
new Underground Ventilation Filtration System (UVFS) includes new ventilation fans; 
new high efficiency particulate air (HEPA) filters; new electrical substation, necessary 
electrical power and backup diesel generators, lighting, control, and monitoring 
systems; new ductwork; and a new salt reduction system. These descriptive changes 
include specifics to the ventilation system description and modes of operation 
discussed in Permit Attachment A2, Geologic Repository. The UVFS description with 
modes of operation is being added to the Permit. Figure A2-9a-NFB is being added. In 
addition, Permit Part 2, Section 2.10.1.5. is being revised to address the new backup 
diesel generators. 

 The NFB fans and filtration system will eventually include replacement of the existing 
UVS once it is placed into operation. The description of the current UVS and Interim 
Ventilation System (IVS) configuration in Permit Attachment A2 is being modified to 
include the integration of the NFB into the overall ventilation system configuration.  

 The project includes not only the construction of additional ventilation and filtration 
features, but also the eventual decontamination and decommissioning (D&D) of the 
IVS that is currently in operation to support WIPP facility disposal activities. Some of 
the components of the IVS are radiologically contaminated, and will have to be 
handled and disposed of accordingly. The existing UVS configuration will be 
dismantled and removed after the NFB is placed into operation. Similar to the IVS, 
some of the components of the UVS are radiologically contaminated, including the 
Exhaust Filter Building (Building 413), and will have to be handled and disposed of 
accordingly. Therefore, Permit Part 6.4., Part 6.5.1., Part 6.6., and Attachment G are 
being modified to include D&D of surface structures prior to final closure activities.  

 The NFB changes WIPP facility surface buildings as shown in Permit Attachment A4. 
Figure A4-2-NFB, WIPP Traffic Flow Diagram with NFB, is being added. 
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 The addition of the NFB requires changes, additions, and/or modifications to 
emergency notifications, communications, staging areas, and inspections in the vicinity 
of the NFB. Changes to emergency notifications, communications, staging areas, and 
inspections, affects the Resource Conservation and Recovery Act (RCRA) 
Contingency Plan in Permit Attachment D, Table D-2.  

 The addition of the NFB adds Figures D-1-NFB, D-1a-NFB, D-5-NFB, and D-6-NFB to 
Permit Attachment D. These figures supplement Figures D-1, D-1a, D-5, and D-6 
depicting the NFB and the SRB.  

 Facility description and process information in Permit Attachment A, General Facility 
Description and Process Information, and Permit Attachment B, Hazardous Waste 
Permit Application Part A, changes because the installation of the NFB and its 
appurtenances requires modification to the Property Protection Area (PPA) and the 
UVS. This modification will increase the acreage discussed in Permit Attachment A 
and Permit Attachment B. 

 The new UVFS affects Permit Attachment O, WIPP Mine Ventilation Rate Monitoring 
Plan.  The requirements relative to total mine airflow, which includes equipment related 
to monitoring total mine airflow is proposed for deletion. Table O-1 and references to 
nominal mine ventilation flow rates are being removed from the Permit as mine flow 
rates are no longer required to be specified. Table O-1 was previously used to verify 
the minimum running annual average (RAA) mine ventilation exhaust rate, which is no 
longer a Permit requirement. The requirements to monitor in order to maintain a 
minimum RAA mine ventilation rate are no longer needed since risk to the disposal 
rooms and surface receptors are monitored directly. The revised and current method 
for calculating risk to the non-waste surface worker, as adjudicated with a Class 2 
PMR approval letter dated January 8, 20161, is based on volatile organic compound 
(VOC) monitoring results and will prevent the exceedance of the risk levels; therefore, 
monitoring total mine ventilation flow rate to maintain and report a minimum mine 
ventilation flow rate is no longer required. 

 The location for measuring the dose to the non-waste surface worker from VOCs is not 
changing from the Training Building (Building 489) after the construction and operation 
of the NFB. Because the design includes a new stack location and height (i.e., new 
release point), which is at a higher elevation than the existing release point, modeling 
results, as shown in Appendix D of this PMR, determined that the maximum dose for 
VOCs occur at a location outside the PPA. However, the location of the non-waste 
surface worker who will be exposed to the largest VOC concentration will remain at the 
Training Building (Building 489). Because of the new stack height VOC concentrations 
are expected to be less at the Training Building (Building 489) Sampling Station (VOC-
C) as compared to concentrations resulting from the current stack height. The rationale 
for this decision is provided in Appendix D. Therefore, the addition of the NFB does not 
affect repository VOC monitoring specific to surface sampling locations discussed in 
Permit Attachment N, Section N-3a(1). The exhaust stack height determination 
calculation is found in Appendix C of this PMR.  

                                                 
1 Final Determination, Class 2 Permit Modification Decision. Waste Isolation Pilot Plant. EPA I.D. Number 
NM4890139088. Letter to Todd A. Shrader, Manager, Carlsbad Field Office and Philip J. Breidenbach, 
Project Manager, Nuclear Waste Partnership, LLC. January 8, 2016. 
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The Permittees are proposing changes to the following Permit Parts and Attachments: 

 Part 2, General Facility Conditions, Section 2.10.1.5., Electrical Backup 

 Part 6, Closure Requirements, Section 6.4., Notification of Closure 

 Part 6, Closure Requirements, Section 6.5.1., Partial Closure 

 Part 6, Closure Requirements, Section 6.6., Disposal or Decontamination of 
Equipment, Structures, and Soils 

 Attachment A, General Facility Description and Process Information, Section A-3, 
Property Description 

 Attachment A2, Geologic Repository, Section A2-1, Description of the Geologic 
Repository 

 Attachment A2, Geologic Repository, Section A2-2a(3), Subsurface Structures, 
Underground Ventilation System Description 

 Attachment A2, Geologic Repository, Section A2-2a(3), Subsurface Structures, 
Underground Ventilation Filtration System Description with the New Filter Building 
(NFB) 

 Attachment A2, Geologic Repository, Section A2-2a(3), Subsurface Structures, 
Underground Ventilation Filtration System Modes of Operation with the NFB 

 Attachment A2, Geologic Repository, Section A2-2a(3), Subsurface Structures, 
Underground Ventilation Modes of Operation 

 Attachment A2, Geologic Repository, Section A2-2a(3), Subsurface Structures, 
Underground Ventilation Normal Mode Redundancy 

 Attachment A2, Geologic Repository, Section A2-2a(3), Subsurface Structures, 
Electrical System 

 Attachment A2, Geologic Repository, Figure A2-9a, Underground Ventilation System 
Airflow 

 Attachment A4, Traffic Patterns, Figure A4-2, WIPP Traffic Flow Diagram with NFB 

 Attachment B, Hazardous Waste Permit Application Part A, Appendix B2, Maps, 
Figure B2-2, Planimetric Map-WIPP Facility Boundaries 

 Attachment B, Hazardous Waste Permit Application Part A, Appendix B2, Maps, 
Figure B2-2a, Legend to Figure B2-2 

 Attachment D, RCRA Contingency Plan, Table D-2, Emergency Equipment Maintained 
at the Waste Isolation Pilot Plant 
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 Attachment D, RCRA Contingency Plan, Figure D-1-NFB, WIPP Surface Structures 
with NFB 

 Attachment D, RCRA Contingency Plan, Figure D-1a-NFB, Legend to Figure D-1-NFB 

 Attachment D, RCRA Contingency Plan, Figure D-5-NFB, Fire-Water Distribution 
System with NFB 

 Attachment D, RCRA Contingency Plan, Figure D-6-NFB, WIPP On-Site Assembly 
Areas and Off-Site Staging Areas with NFB 

 Attachment E, Inspection Schedule, Process and Forms, Table E-1, Inspection 
Schedule/Procedures 

 Attachment G, Closure Plan, Introduction 

 Attachment G, Closure Plan, Section G-1, Closure Plan 

 Attachment G, Closure Plan, Section G-1(e)2(c), Dismantling 

 Attachment G1, Appendix G, Technical Specifications, Division 1 – General 
Requirements, Section 01010 – Summary of Work, Part 1 – General, 1.3 Definitions 
and Abbreviations, Definitions 

 Attachment O, WIPP Mine Ventilation Rate Monitoring Plan, Section O-3, Design and 
Procedures 

 Attachment O, WIPP Mine Ventilation Rate Monitoring Plan, Section O-3b, Total Mine 
Airflow 

 Attachment O, WIPP Mine Ventilation Rate Monitoring Plan, Section O-3c, Active 
Room Minimum Airflow 

 Attachment O, WIPP Mine Ventilation Rate Monitoring Plan, Section O-3d, Verification 
of Total Mine Airflow 

 Attachment O, WIPP Mine Ventilation Rate Monitoring Plan, Section O-4, Equipment 
Calibration and Maintenance 

 Attachment O, WIPP Mine Ventilation Rate Monitoring Plan, Table O-1, Ventilation 
Operating Modes and Associated Flow Rates 

 Attachment O, WIPP Mine Ventilation Rate Monitoring Plan, Table O-2, Mine 
Ventilation Rate Testing Equipment 

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

The requested modification to the Permit and related supporting documents are provided in this 
PMR. The proposed modification to the text of the Permit has been identified using red text and 
double underline and a strikeout font for deleted information. All direct quotations are indicated 
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by italicized text. The following information specifically addresses how compliance has been 
achieved with the Permit Part 1, Section 1.3.1., for submission of this Class 2 PMR. 

1. 20.4.1.900 NMAC (incorporating 40 CFR §270.42(b)(1)(i)) requires the applicant to 
describe the exact change to be made to the permit conditions and supporting 
documents referenced by the Permit. 

This PMR section provides a description of the UVS upgrades, a regulatory evaluation of the 
UVS upgrades, and describes the exact changes to Permit conditions and supporting 
documents. These changes have been identified by the Permittees as necessary to improve the 
UVS as a result of the February 2014 events. A notification of planned change was submitted to 
the New Mexico Environment Department (NMED) on June 9, 20172, describing the new UVFS 
and NFB.  

Because of their importance to controlling the emissions of radioactive particulate, the NFB and 
appurtenances are identified by the DOE as safety significant systems with basic design 
requirements and principal codes and standards equivalent to a Design Class II structure 
identified in Permit Attachment A1, Table A1-1. Safety significant systems are described in the 
WIPP Documented Safety Analysis. Detailed mechanical drawings for the NFB structure and 
appurtenances including the SRB, fans, ductwork, and filtration units are shown in Appendix E 
of this PMR. The NFB consists of fans and filter units that will upgrade the UVS in order to 
increase the current filtration capacity of the UVS. The current filtration capacity is 
approximately 114,000 acfm, which includes the UVFS and the IVS. The primary functions of 
the new UVFS will be to provide sufficient ventilation airflow in order to achieve up to 
approximately 540,000 acfm and to remove the airborne radioactive particulate from the 
exhaust air through HEPA filtration before the air is released to the environment. The UVFS is 
normally operated in filtration mode. Additional filtered ventilation will facilitate increased 
underground activities such as bolting, which will make the facility safer. 

The Permittees have determined that the following Permit condition and supporting documents 
are impacted by the proposed changes. In each case, reference to the regulation specifying the 
information required to be provided, pursuant to 20.4.1.900 NMAC (incorporating 40 CFR 270) 
is included. 

 Permit Attachment B, Hazardous Waste Permit Application Part A, is being changed to 
reflect the proposed NFB and its appurtenances pursuant to 40 CFR §270.13. The 
changes to Section A-3 will revise the area of the PPA to reflect the addition of the 
NFB. The changes to Permit Part A include the following:  

- Figure B2-2 and Figure B2-2a are being updated and Note 1 is being revised to 
change the PPA to include the addition of the NFB. These changes are depicted in 
the redline strikeout of this PMR.  

- Note that revised pages to Form OMB#: 2050-0024 (RCRA Hazardous Waste 
Part A Application forms) are not included. These will be provided as a Class 1 
Permit Modification Notification once this Permit modification is adjudicated. 

                                                 
2 Notification of Planned Change to the Permitted Facility Regarding the Construction of a New Filter 
Building, Hazardous Waste Facility Permit, Number:  NM4890319088-TSDF. Letter to Mr. John E. Kieling, 
Chief, Hazardous Waste Bureau, New Mexico Environment Department. June 9, 2017. 
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 The new structures have been designed and will be constructed and operated in a 
manner that protects human health and the environment as required by 40 CFR 
§264.31. No transuranic (TRU) mixed waste will be managed in the new area since its 
function is to support ventilation of areas where TRU mixed waste is managed in the 
underground. The Permittees have provided the required design information in 
Appendix E of this PMR pursuant with 40 CFR §270.14(a). 

 The addition of the NFB modifies the UVS description and modes of operation to 
provide a general description of the modified facility pursuant to 40 CFR §270.14(b)(1). 
This addition also requires descriptive changes and updates to the Permit. Changes 
are being proposed to Permit Attachment A, Section A-3 to describe the modified 
facility. The changes to Section A-3 revise the area of the PPA to reflect the addition of 
the NFB also pursuant to 40 CFR §270.14(b)(1). Permit figures are also being revised 
to address these changes. The text describing the UVFS in Permit Attachment A2 is 
being revised to reflect the ventilation configurations when operating with the NFB. The 
new UVFS includes new ventilation fans; new HEPA filters; new electrical substation, 
necessary electrical power and backup diesel generators, lighting, control, and 
monitoring systems; new ductwork; and a new salt reduction system. Permit Part 2, 
Section 2.10.1.5. and Permit Attachment A2, Section A2-2a(3) are being revised to 
address the new backup diesel generators. The new generators have different ratings 
than the existing site generators because their design functions are intended to 
support different loads; therefore, the specific capacity is not being prescribed in the 
Permit for these new generators to eliminate future confusion.  As such, the 
specifications for the existing generators will be removed because this detail is only 
descriptive in nature and these generators are designed for their specific safety 
functions, which are different than the new generators.  Instead of describing two 
different sets of detailed specifications for different generator sets, the detail will be 
removed from the Permit and the language will be written to state that WIPP will have 
backup diesel generators capable of supporting safety functions in the event of loss of 
off-site power. This is being addressed by removing the detail regarding the existing 
backup diesel generators (e.g. deleting “1,300 KW” and “480 volts”). 

 Operation of the NFB requires changes, additions, and/or modifications to emergency 
notifications, communications, staging areas, and inspections in the vicinity of the 
NFB. These types of changes affect the RCRA Contingency Plan discussed in Permit 
Attachment D, Table D-2. Inspections for the NFB and the SRB are being added 
pursuant to 40 CFR §270.14(b)(7). 

 Operation of the NFB does not impact traffic patterns as shown in Permit Attachment 
A4 as required by 40 CFR §270.14(b)(10). 

 Training concerning the UVS will be provided to applicable facility personnel consistent 
with the Mine Safety and Health Administration. Therefore, no changes pursuant to 
40 CFR §270.14(b)(12) are required to the WIPP Permit training program relative to 
the UVS.  

 The project planning includes the construction of additional ventilation and filtration 
features, and also D&D of the IVS that is currently in operation to support WIPP facility 
disposal activities. Some of the components of the IVS may be radiologically 
contaminated, and will have to be handled and disposed of accordingly. Additionally, 
the existing UVS will be dismantled and removed after the NFB and UVFS are placed 
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into operation. Similar to the IVS, some of the components of the UVS may be 
radiologically contaminated including the Exhaust Filter Building (Building 413) and will 
have to be handled and disposed of accordingly. Permit Part 6.4., Part 6.5.1., 
Part 6.6., and Attachment G are being modified to include D&D of specific surface 
structures prior to final closure activities pursuant to 40 CFR §270.14(b)(13).  

 The location for surface VOC monitoring does not change from the current location, 
Station VOC-C, adjacent to the Training Building (Building 489) due to implementation 
of the NFB. Although the design includes a new stack height and location (i.e., new 
release point), which is at a higher elevation than the existing release point, modeling 
results as required by 40 CFR §270.23(c), as shown in Appendix D of this PMR, 
determined that the location of the non-waste surface worker who will be exposed to 
the largest VOC concentration will remain at the Training Building (Building 489). 
Therefore, there is no change necessary to Permit Attachment N. 

The NFB affects Permit Attachment O, WIPP Mine Ventilation Rate Monitoring Plan. The 
requirements relative to total mine airflow, which includes equipment related to monitoring total 
mine airflow is proposed for deletion. Table O-1, Ventilation Operating Modes and Associated 
Flow Rates, and references to nominal mine ventilation flow rates will be removed from the 
Permit. Table O-1 was previously used to verify the minimum RAA mine ventilation exhaust 
rate; however, the requirements to monitor in order to maintain a minimum RAA mine ventilation 
rate are no longer needed since risk to the disposal rooms and surface receptors is monitored 
directly.  The changes to remove the requirement to maintain the minimum RAA mine ventilation 
exhaust rate and to monitor surface receptors directly, was adjudicated with the Class 2 PMR 
approval letter dated January 8, 20163. The requirement to measure total flow is therefore an 
artifact remaining in the Permit that needs to be deleted. Previously, the NMED included the 
requirement to monitor and report the minimum RAA mine ventilation rate to ensure the risk 
standards for the non-waste surface worker would be met pursuant to 40 CFR §270.23(e). The 
revised and current method for calculating risk to the non-waste surface worker is based on 
VOC monitoring results and will prevent the exceedance of the risk levels; therefore, monitoring 
to verify and report a minimum mine ventilation flow rate is no longer necessary. Proposed text 
changes are included in Appendix A and Appendix B of this PMR. Appendix A provides a 
detailed list of changes by Permit section and Appendix B provides the proposed 
redline/strikeout to the existing Permit language. Note also a table entitled “Description of the 
Changes with Explanation of Need” is included in Section 2 of this Overview. The following is 
the list of the appendices to this PMR: 

 Appendix A, Table of Changes, describes each change that is being proposed. 

 Appendix B, Proposed Revised Permit Text, identifies the proposed changes to the 
permit text in redline strikeout. 

 Appendix C, Stack Height Determination for the New Filter Building (NFB) at WIPP 

 Appendix D, Volatile Organic Compound (VOC) Modeling Assessment Report 

                                                 
3 Final Determination, Class 2 Permit Modification Decision. Waste Isolation Pilot Plant. EPA I.D. Number 
NM4890139088. Letter to Todd A. Shrader, Manager, Carlsbad Field Office and Philip J. Breidenbach, 
Project Manager, Nuclear Waste Partnership, LLC. January 8, 2016. 
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 Appendix E, WIPP New Filter Building Design (NFB) Design Drawings 

2. 20.4.1.900 NMAC (incorporating 40 CFR §270.42(b)(1)(ii), requires the applicant to 
identify that the modification is a Class 2 modification. 

This PMR is classified as a Class 2 modification for the reason indicated below:  

20.4.1.900 NMAC (incorporating 40 CFR 270.42, Appendix I, Item A. “General Permit 
Previsions, 4. Changes in the frequency of or procedures for monitoring, reporting, 
sampling, or maintenance activities by the permittee: b. Other changes…2” 

20.4.1.900 NMAC (incorporating 40 CFR §270.42, Appendix I, Item D, “Closure, 1. 
Changes to the closure plan: e. Changes in approved closure plan resulting from 
unexpected events occurring during partial or final closure, unless otherwise specified in 
this appendix.”) 

The requirements in Permit Attachment O, Sections O-3b(1), Monitoring Total Mine Airflow, 
O-3d, Verification of Total Mine Airflow, Table O-1, Ventilation Operating Modes and Associated 
Flow Rates, and references to nominal mine ventilation flow rates are proposed for deletion 
from the Permit.  These changes related to monitoring and verification of total mine airflow 
constitute changes in the “procedures for monitoring” required by the Permit and therefore 
require this modification to be classified as a Class 2 Permit modification.  

This PMR provides for the addition of equipment and structures with functionally equivalent 
components for the existing UVS. In addition, new equipment inspections are being added to 
Permit Attachment E, Table E-1 and a significant amount of descriptive text associated with the 
UVS is being changed due to the addition of the NFB. These types of changes are considered 
Class 1 permit modification notifications pursuant to 40 CFR 270.42 Appendix I because they 
are minor and are necessary to keep the Permit current with routine changes to the facility and 
its operations.  Class 1 Permit modifications include administrative and informational changes 
(40 CFR §270.42 Appendix I, A.1), correction of typographical errors (40 CFR §270.42 
Appendix I, A.2), equipment replacement or upgrading with functionally equivalent components 
(40 CFR §270.42, Appendix I, A.3), and changes in the frequency of or procedures for 
monitoring, reporting, sampling, or maintenance activities by the permittee to provide for more 
frequent monitoring, reporting, sampling, or maintenance (40 CFR §270.42 Appendix I, A.4). 
These changes do not change permit conditions or reduce the ability of the facility to protect 
human health and the environment.   

In addition, the Permittees evaluated Permit conditions related to the UVS found in Permit 
Part 4, Sections 4.5.3.2., Ventilation, 4.6.2., Repository Volatile Organic Compound Monitoring, 
4.6.3., Disposal Room Volatile Organic Compound Monitoring, 4.6.4., Mine Ventilation Rate 
Monitoring, 4.6.5., Hydrogen and Methane Monitoring, and Permit Part 6, Closure 
Requirements, to determine if changes to these Permit conditions were necessary. In each 
case, no modification to the conditions is necessary to implement the changes proposed in the 
PMR to upgrade the equipment with functionally equivalent equipment. However, in the case of 
Repository VOC Monitoring, air dispersion modeling was performed, which confirmed that no 
change to the location of monitoring equipment or procedures was necessary. This is discussed 
in more detail below. 

The NFB design includes a VOC release point that is different from the current release point. 
However, modeling results, as shown in Appendix D of this PMR, were used to determine that 
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the VOC monitoring location for the non-waste surface worker will remain at the Training 
Building (Building 489). Previously, this air dispersion modeling has been reviewed as part of a 
Class 2 PMR.  

In addition, the Permit does not anticipate the D&D of portions of the facility prior to final facility 
closure. The Permittees intend to remove the equipment and structures that are being upgraded 
and replaced by the NFB. These structures and equipment may be contaminated with TRU 
mixed waste; therefore, their removal needs to be included in the Permit to ensure proper 
closure prior to final facility closure. Although the proposed changes are minor in nature, they 
can be considered to fall into the Class 2 category defined by 40 CFR §270.42, Appendix 1, 
Item D.1.e. changes in approved closure plan resulting from unexpected events occurring 
during partial or final closure, unless otherwise specified in this appendix. 

3. 20.4.1.900 NMAC (incorporating 40 CFR §270.42(b)(1)(iii)), requires the applicant to 
explain why the modification is needed. 

In February 2014, there were two unrelated incidents in the underground area of the facility: (1) 
a salt haul truck fire, (2) a radiological release from one of the disposed waste drums. As a 
result of the radiological event, portions of the WIPP underground and the existing surface 
mounted ventilation and exhaust systems have become radiologically contaminated; therefore, 
a decision was made to operate using continuous filtration of underground exhaust flow 
(filtration mode). Continuous filtration mitigates any future radioactive releases. The filtration 
system, as originally designed, can only accommodate approximately 15 percent of the flow 
needed to support normal operations for mining, construction, and TRU waste emplacement. 
The NFB represents a significant upgrade to the existing UVS, and will provide new, 
radiologically clean, surface exhaust system components capable of supporting full-scale mining 
and waste emplacement operations. 

This modification is needed because the Permittees are upgrading the manner in which the 
underground hazardous waste disposal facility is ventilated. Ventilation of the underground 
disposal units has been identified as important to protecting the health of underground TRU 
mixed waste workers and non-waste surface workers. Ventilation of the entire underground is 
important for the safety of all underground workers. The protection provided by the new UVFS is 
four-fold: 

1. The new UVFS and NFB increase the ventilation airflow to allow for safe concurrent 
work activities such as mining, waste disposal, and ground support maintenance, 
which is vital to the safety of the underground worker. 

2. The new UVFS and NFB provide ventilated air to support workers in the underground 
where equipment fumes and dust could pose a health and safety risk as they perform 
critical waste management activities such as waste emplacement, monitoring, 
maintenance, inspection, and closure. 

3. The new UVFS and NFB provide ventilated air to protect underground waste workers 
from VOC emissions from containers of waste that are disposed in active disposal 
panels. 

4. The new UVFS and NFB provide filtration to capture radiological particulates should 
they become airborne in the event of an underground release or spill, thereby 
protecting human health and the environment on the surface. 
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In addition, the UVFS parameters affect the amount and type of VOCs that are emitted from the 
underground ventilation stack. Non-waste surface workers may be exposed to these VOCs. 
Therefore, the Permittees conducted surface monitoring to assess the doses these workers 
receive. The location of the monitoring station is directly related to the location of the ventilation 
stack and the ventilation flow rates. The PMR is needed to show that the modification of the 
UVFS did not result in a change to the surface VOC monitoring station location. Because the 
new stack height provides for additional dispersion of VOCs, surface worker exposure to VOC 
emissions is minimized. As shown in Appendix D of this PMR, it was determined that the 
maximum dose for VOCs will occur at a location outside the PPA; therefore, monitoring at the 
Training Building (Building 489) provides a conservative sampling location. 

The NFB design will meet or exceed pre‐incident airflow rates, and will provide a nominal 
540,000 acfm to support operations. The capacity of 540,000 acfm is based upon the potential 
to have ventilation air exhausted through the existing Exhaust Shaft to the NFB in a filtered 
(typical) or unfiltered (e.g., to support evacuation in the event of an underground fire that is not 
associated with TRU mixed waste) mode of operation.  

The upgraded UVS (i.e., UVFS) will have sufficient capacity to support simultaneous mine 
maintenance, mining, and waste emplacement operations. The design serves three functions: 
(1) provide sufficient airflow to the mine for personnel life-safety requirements (directing 
releases of radioactive material away from workers); (2) direct and filter potentially contaminated 
air to mitigate the potential release of airborne contaminants; and (3) incorporate sufficient 
redundancy to facilitate maintenance outages and filter changes without impeding waste 
management activities. 

Impacts of the NFB and its appurtenances on the Permit have been evaluated. The results of 
the Permit impact assessment are identified in Table 1 below. This table identifies that the 
impacted portions of the Permit are Part 2, Part 6, and several Permit Attachments. This Permit 
modification is needed to address the following changes, modifications, or updates due to the 
NFB modification: 

Table 1: Description of Changes and Explanation of Need 

Permit Part/Section Impact 

Part 2, Section 
2.10.1.5. 

Part 2.10.1.5. discusses electrical backup supply including diesel generators. The 
addition of the NFB includes a new electrical substation and necessary electrical power, 
lighting, control, and monitoring systems including backup diesel generators. This new 
preparedness and protection provision needs to be added to the Permit. The new 
generators have different ratings than the existing site generators because their design 
functions are intended to support different loads; therefore, the specific capacity is not 
being prescribed in the Permit for these new generators to eliminate future confusion.  
As such, the specifications for the existing generators will be removed because this 
detail is only descriptive in nature and these generators are designed for their specific 
safety functions, which are different than the new generators.  Instead of describing two 
different sets of detailed specifications for different generator sets, the detail will be 
removed from the Permit and the language will be written to state that WIPP will have 
backup diesel generators capable of supporting safety functions in the event of loss of 
off-site power. 

Part 6, Section 6.4. Part 6.4. discusses partial closure requirements which include surface equipment, 
structures, and soils. This part needs to be modified to include D&D of specific surface 
structures (i.e., Exhaust Filter Building) prior to final closure activities because D&D prior 
to final closure was not anticipated by the Permit when it was issued. 
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Part 6, Section 6.5.1. Part 6.5.1. discusses partial closure requirements which include surface equipment, 
structures, and soils. This part needs to be modified to include D&D of specific surface 
structures (i.e., Exhaust Filter Building) prior to final closure activities because D&D prior 
to final closure was not anticipated by the Permit when it was issued. 

Part 6, Section 6.6. Part 6.6. discusses partial closure requirements which include surface equipment, 
structures, and soils. This part is being modified to include D&D of specific surface 
structures (i.e., Exhaust Filter Building) prior to final closure activities because D&D prior 
to final closure was not anticipated by the Permit when it was issued. 

Attachment A, 
Section A-3 

This section describes the facility layout and process information including the acreage 
of the PPA. This part needs to be revised to address the area of the PPA to reflect the 
addition of the NFB and its appurtenances. 

Attachment A2, 
Section A2-1 

This section provides a description of the ventilation flow paths. The NFB will include 
new ventilation fans; new HEPA filters; new electrical substation and necessary electrical 
power, lighting, control, and monitoring systems; new ductwork; and a new salt reduction 
system. The descriptive changes that are needed include specifics to the ventilation 
system description and modes of operation. 

Attachment A2, 
Section A2-2a(3) 

This section describes the UVS. The new UVFS will include new ventilation fans; new 
HEPA filters; new electrical substation and necessary electrical power, lighting, control, 
and monitoring systems; new ductwork; and a new salt reduction system. The 
descriptive changes that are needed include specifics to the ventilation system 
description and modes of operation. The new generators have different ratings than the 
existing site generators because their design functions are intended to support different 
loads; therefore, the specific capacity is not being prescribed in the Permit for these new 
generators to eliminate future confusion.  As such, the specifications for the existing 
generators will be removed because this detail is only descriptive in nature and these 
generators are designed for their specific safety functions, which are different than the 
new generators.  Instead of describing two different sets of detailed specifications for 
different generator sets, the detail will be removed from the Permit and the language will 
be written to state that WIPP will have backup diesel generators capable of supporting 
safety functions in the event of loss of off-site power. 

Attachment A2, 
Figure A2-9a 

This figure depicts the UVS. The figure needs to be revised to add features of the UVFS 
including new ventilation fans, new HEPA filters, new ductwork, and a new salt reduction 
system. 

Attachment A4, 
Figure A4-2 

This figure depicts the surface building locations. A new figure needs to be added to the 
Permit to include the NFB and its appurtenances. 

Attachment B, 
Appendix B2 

Figure B2-2 and Figure B2-2a show the PPA acreage. These figures need to be revised 
to address the area of the PPA to reflect the addition of the NFB and its appurtenances. 

Attachment D,  

Table D-2 

This table discusses fire alarms in reference to building locations. The addition of the 
NFB will change, add, and/or modify emergency notifications, communications, staging 
areas, and inspections in the vicinity of this new building (Building 416). These changes 
need to be added to the Permit. Inspections for the NFB and the SRB also need to be 
added to the Permit. 

Attachment D, 
Figure D-1 

This figure depicts the surface building locations. A new figure needs to be added to the 
Permit to include the NFB and its appurtenances. 

Attachment D, 
Figure D-1a 

This figure depicts the surface building locations. A new figure needs to be added to the 
Permit to include the NFB and its appurtenances. 

Attachment D, 
Figure D-5 

This figure depicts the Fire Water Distribution System. A new figure needs to be added 
to the Permit to include the NFB and its appurtenances. 

Attachment D, 
Figure D-6 

This figure depicts the surface building locations. A new figure needs to be added to the 
Permit to include the NFB and its appurtenances. 

Attachment D, 
Figure D-8 

This figure depicts the surface building locations. A new figure needs to be added to the 
Permit to include the NFB and its appurtenances. 
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Attachment E, Table 
E-1 

This section includes the inspection criteria for ventilation exhaust. Total mine airflow 
monitoring is no longer a Permit requirement; therefore, this item is being deleted. 

Attachment G, 
Introduction 

This section discusses partial closure requirements which include surface equipment, 
structures, and soils. This part needs to be modified to include D&D of specific surface 
structures (i.e., Exhaust Filter Building) prior to final closure activities because D&D prior 
to final closure was not anticipated by the Permit when it was issued. 

Attachment G, 
Section G-1 

This section discusses partial closure requirements which include surface equipment, 
structures, and soils. This part needs to be modified to include D&D of specific surface 
structures (i.e., Exhaust Filter Building) prior to final closure activities because D&D prior 
to final closure was not anticipated by the Permit when it was issued. 

Attachment G, 
Section G-1(e)2(c) 

This section discusses partial closure requirements which include surface equipment, 
structures, and soils. This part needs to be modified to include D&D of specific surface 
structures (i.e., Exhaust Filter Building) prior to final closure activities because D&D prior 
to final closure was not anticipated by the Permit when it was issued. 

Attachment G1, 
Appendix G, 
Definitions 

This section states the definition of partial closure. This part needs to be modified to 
include D&D of specific surface structures (i.e., Exhaust Filter Building) prior to final 
closure activities because D&D prior to final closure was not anticipated by the Permit 
when it was issued. 

Attachment O, 
Section O-3 

This section requires the monitoring and reporting of total mine airflow. The revised and 
current method for calculating risk to the non-waste surface worker is based on VOC 
monitoring results and will prevent the exceedance of the risk levels; therefore, 
monitoring to maintain and report a minimum mine ventilation flow rate is no longer 
required. 

Attachment O, 
Section O-4 

This section makes a reference to Table O-2, which is changing to Table O-1 after the 
existing Table O-1 is deleted. This change is needed because Table O-1 is no longer 
referenced in the text. 

Attachment O, Table 
O-1 

This attachment is the WIPP Mine Ventilation Rate Monitoring Plan. The affected 
portions include ventilation description and the ventilation modes of operation. Nominal 
mine ventilation flow rates need to be removed from the Permit because the mine flow 
rates are no longer required to be specified. 

Attachment O, Table 
O-2 

This attachment lists the calibrated equipment needed for Flow Verification Checks. This 
column will be removed as these are no longer required.   

4. 20.4.1.900 NMAC (incorporating 40 CFR §270.42 (b)(1)(iv)), requires the applicant 
to provide the applicable information required by 40 CFR §§270.13 through 270.21, 
270.62 and 270.63. 

The regulatory crosswalk describes those portions of the WIPP Permit that are affected by this 
PMR. Where applicable, regulatory citations in this modification reference Title 20, Chapter 4, 
Part 1, NMAC, revised March 9, 2009, incorporating 40 CFR Parts §§264 and 270. 40 CFR 
§§270.16 through 270.21, 270.62, and 270.63 are not applicable at WIPP. Consequently, they 
are not listed in the regulatory crosswalk table. 

5. 20.4.1.900 NMAC (incorporating 40 CFR §270.11(d)(1) and 40 CFR §270.30(k)), 
requires that any person signing under paragraph a and b must certify the 
document in accordance with 20.4.1.900 NMAC. 

The transmittal letter for this PMR contains the signed certification statement in accordance with 
Permit Part 1, Section 1.9.  
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Regulatory Crosswalk 

Regulatory 
Citation(s) 

20.4.1.900 NMAC 
(incorporating 40 

CFR Part 270) 

Regulatory 
Citation(s) 

20.4.1.500 NMAC 
(incorporating 40 

CFR Part 264) 

Description of Requirement 

Added or Clarified Information 

Section of the 
WIPP Permit 

Yes No 

§270.13  Contents of Part A permit application Attachment B, 

Part A    

§270.14(b)(1)  General facility description Attachment A    

§270.14(b)(2) §264.13(a) Chemical and physical analyses Attachment C    
§270.14(b)(3) §264.13(b) Development and implementation of 

waste analysis plan 
Attachment C  

  
 §264.13(c) Off-site waste analysis requirements Attachment C    
§270.14(b)(4) §264.14(a-c) Security procedures and equipment Part 2.6.   
§270.14(b)(5) §264.15(a-d) General inspection requirements Attachment E    

 §264.174 Container inspections Attachment E   
§270.23(a)(2) §264.602 Miscellaneous units inspections Attachment E   
§270.14(b)(6)  Request for waiver from 

preparedness and prevention 
requirements of Part 264 Subpart C 

NA 

  
§270.14(b)(7) 264 Subpart D Contingency plan requirements  Attachment D 

  
 §264.51 Contingency plan design and 

implementation 
Attachment D 

  
 §264.52 (a) & (c-f) Contingency plan content Attachment D   
 §264.53 Contingency plan copies Attachment D   
 §264.54 Contingency plan amendment Attachment D   
 §264.55 Emergency coordinator Attachment D   
 §264.56 Emergency procedures Attachment D   
§270.14(b)(8)  Description of procedures, structures 

or equipment for: 
Part 2.10. 

  
§270.14(b)(8) 

(i) 

 Prevention of hazards in unloading 
operations (e.g., ramps and special 
forklifts) 

Part 2.10. 

  
§270.14(b)(8) 

(ii) 

 Runoff or flood prevention (e.g., 
berms, trenches, and dikes) 

Part 2.10. 

  
§270.14(b)(8) 

(iii) 

 Prevention of contamination of water 
supplies 

Part 2.10. 

  
§270.14(b)(8) 

(iv) 

 Mitigation of effects of equipment 
failure and power outages 

Part 2.10. 

   

§270.14(b)(8) 

(v) 

 Prevention of undue exposure of 
personnel (e.g., personal protective 
equipment) 

Part 2.10. 

  
§270.14(b)(8) 

(vi) 

§270.23(a)(2) 

§264.601 Prevention of releases to the 
atmosphere 

Part 4 

Attachment A2 

Attachment N   
 264 Subpart C Preparedness and Prevention Part 2.10.    

 §264.31 Design and operation of facility Part 2.10.    

 §264.32 Required equipment Part 2.10. 
Attachment D    

 §264.33 Testing and maintenance of 
equipment 

Attachment E 
   

 §264.34 Access to communication/alarm 
system 

Part 2.10. 
   

 §264.35 Required aisle space Part 2.10.   
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Regulatory 
Citation(s) 

20.4.1.900 NMAC 
(incorporating 40 

CFR Part 270) 

Regulatory 
Citation(s) 

20.4.1.500 NMAC 
(incorporating 40 

CFR Part 264) 

Description of Requirement 

Added or Clarified Information 

Section of the 
WIPP Permit 

Yes No 

 §264.37 Arrangements with local authorities Attachment D   
§270.14(b)(9) §264.17(a-c) Prevention of accidental ignition or 

reaction of ignitable, reactive, or 
incompatible wastes 

Part 2.10. 

  
§270.14(b) 

(10) 

 Traffic pattern, volume, and controls, 
for example: 

Identification of turn lanes 

Identification of traffic/stacking lanes, 
if appropriate 

Description of access road surface 

Description of access road load-
bearing capacity 

Identification of traffic controls 

Attachment A4 

  
§270.14(b) 

(11)(i) and (ii) 

§264.18(a) Seismic standard applicability and 
requirements 

Part B, Rev. 6 

Chapter B   
§270.14(b) 

(11)(iii-v) 

§264.18(b) 100-year floodplain standard Part B, Rev. 6 

Chapter B   
 §264.18(c) Other location standards Part B, Rev. 6 

Chapter B   
§270.14(b) 

(12) 

§264.16(a-e) Personnel training program Part 2 

Attachment F   
§270.14(b) 

(13) 

264 Subpart G Closure and post-closure plans Attachment G & H 

  
§270.14(b)(13) §264.111 Closure performance standard Attachment G   
§270.14(b)(13) §264.112(a), (b) Written content of closure plan Attachment G   
§270.14(b)(13) §264.112(c) Amendment of closure plan Attachment G   
§270.14(b)(13) §264.112(d) Notification of partial and final 

closure 
Attachment G 

  
§270.14(b)(13) §264.112(e) Removal of wastes and 

decontamination/dismantling of 
equipment 

Attachment G 

  
§270.14(b)(13) §264.113 Time allowed for closure Attachment G   
§270.14(b)(13) §264.114 Disposal/decontamination Attachment G    

§270.14(b)(13) §264.115 Certification of closure Attachment G   
§270.14(b)(13) §264.116 Survey plat Attachment G   
§270.14(b)(13) §264.117 Post-closure care and use of 

property 
Attachment H 

  
§270.14(b)(13) §264.118 Post-closure plan; amendment of 

plan 
Attachment H 

  
§270.14(b)(13) §264.178 Closure/ 

containers 

Attachment G 

  
§270.14(b)(13) §264.601 Environmental performance 

standards-Miscellaneous units 
Attachment G 

  
§270.14(b)(13) §264.603 Post-closure care Attachment G   
§270.14(b)(14) §264.119 Post-closure notices  Attachment H   
§270.14(b)(15) §264.142 Closure cost estimate  NA   
 §264.143 Financial assurance  NA   
§270.14(b)(16) §264.144 Post-closure cost estimate  NA   
 §264.145 Post-closure care financial 

assurance  
NA 

  
§270.14(b)(17) §264.147 Liability insurance  NA   
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Regulatory 
Citation(s) 

20.4.1.900 NMAC 
(incorporating 40 

CFR Part 270) 

Regulatory 
Citation(s) 

20.4.1.500 NMAC 
(incorporating 40 

CFR Part 264) 

Description of Requirement 

Added or Clarified Information 

Section of the 
WIPP Permit 

Yes No 

§270.14(b)(18) §264.149-150 Proof of financial coverage  NA   
§270.14(b)(19)(i), 
(vi), (vii), and (x) 

 Topographic map requirements 

Map scale and date 

Map orientation 

Legal boundaries 

Buildings 

Treatment, storage, and disposal 
operations 

Run-on/run-off control systems 

Fire control facilities 

Attachment B 

Part A 

   

§270.14(b)(19)(ii) §264.18(b) 100-year floodplain Attachment B 

Part A   
§270.14(b)(19)(iii)  Surface waters Attachment B 

Part A   
§270.14(b)(19)(iv)  Surrounding Land use Attachment B 

Part A   
§270.14(b)(19)(v)  Wind rose Attachment B 

Part A   
§270.14(b)(19)(viii) §264.14(b) Access controls Attachment B 

Part A   
§270.14(b)(19)(ix)  Injection and withdrawal wells Attachment B 

Part A   
§270.14(b)(19)(xi)  Drainage on flood control barriers Attachment B 

Part A   
§270.14(b)(19)(xii)  Location of operational units Attachment B 

Part A   
§270.14(b)(20)  Other federal laws 

Wild and Scenic Rivers Act 

National Historic Preservation Act 

Endangered Species Act 

Coastal Zone Management Act 

Fish and Wildlife Coordination Act 

Executive Orders 

Attachment B 

Part A 

  
§270.15 §264 Subpart I Containers Attachment A1   
 §264.171 Condition of containers Attachment A1   
 §264.172 Compatibility of waste with 

containers 
Attachment A1 

  
 §264.173 Management of containers Attachment A1   
 §264.174 Inspections Attachment E 

Attachment A1   
§270.15(a) §264.175 Containment systems Attachment A1   
§270.15(c) §264.176 Special requirements for ignitable or 

reactive waste 
Part 2 

  
§270.15(d) §264.177 Special requirements for 

incompatible wastes 
Part 2 

  
 §264.178 Closure Attachment G   
§270.15(e) §264.179 Air emission standards Part 4 

Attachment N   
§270.23 264 Subpart X Miscellaneous units Attachment A2 

Attachment O   
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Regulatory 
Citation(s) 

20.4.1.900 NMAC 
(incorporating 40 

CFR Part 270) 

Regulatory 
Citation(s) 

20.4.1.500 NMAC 
(incorporating 40 

CFR Part 264) 

Description of Requirement 

Added or Clarified Information 

Section of the 
WIPP Permit 

Yes No 

§270.23(a) §264.601 Detailed unit description Attachment A2 

Attachment O    

§270.23(b) §264.601 Hydrologic, geologic, and 
meteorologic assessments 

Part 5 

Attachment L   
§270.23(c) §264.601 Potential exposure pathways Part 4 

Attachment A2 

Attachment N   
§270.23(d)  Demonstration of treatment 

effectiveness 
NA 

  
 §264.602 Monitoring, analysis, inspection, 

response, reporting, and corrective 
action 

Part 2 

Part 4 

Part 5 

Attachment A2 

Attachment N 

Attachment O    

 §264.603 Post-closure care Attachment H 

Attachment H1   
 264 Subpart E Manifest system, record keeping, 

and reporting 
Part 2 

Attachment C   
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Table of Changes 

Affected Permit 
Section 

Explanation of Change 

Part 2, Section 2.10.1.5., 
Electrical Backup 

Deleted “dual 1,300 KW” and “located between the exhaust shaft and the WHB” in third 
sentence of second paragraph. Made editorial correction to delete extra space between 
powered and generators. 

Added “facility functions that include” and “TRU mixed” to fourth sentence of second 
paragraph. 

Added “TRU mixed” to fifth sentence of second paragraph. 

Added “TRU mixed waste” to seventh sentence of second paragraph. 

Added “TRU mixed waste” and deleted “at 480 volts and below to eighth sentence of 
second paragraph. 

Added “ventilation” and replaced “fails in the “filter” mode” with “operates as designed” 
in numbered item i. 

Deleted “all” in numbered item ii. 

Part 6, Section 6.4., 
Notification of Closure 

Replaced “i.e.” with “e.g.” in first paragraph. 

Part 6, Section 6.5.1., 
Partial Closure 

Added “or upon completion of decontamination and decommissioning of surface 
equipment, structures, and soils” after HWDU in first paragraph. 

Part 6, Section 6.6., 
Disposal or 
Decontamination of 
Equipment, Structures, 
and Soils 

Replaced “The” with “As part of either partial closure or final facility closure, the” and 
deleted “all” in first paragraph. 

Attachment A, Section A-
3, Property Description 

Added “which” and replaced “34.16” with “approximately 40” in second sentence of first 
paragraph. 

Attachment A2, List of 
Figures 

Added “Figure A2-9a-NFB Underground Ventilation System Airflow (with Building 416)” 
to the List of Figures. 

Attachment A2, Section 
A2-1, Description of the 
Geologic Repository 

Deleted “Sampling Station VOC-C, as” in fifth sentence of paragraph. 

Replaced “Sampling Station VOC-C” with “The point of compliance” in sixth sentence of 
paragraph. 

Attachment A2, Section 
A2-2a(3), Subsurface 
Structures 

Made the following changes to subsection Underground Ventilation System Description. 

Deleted “two identical” before HEPA-filter in first sentence of first paragraph. 

Replaced “the nominal air flow of 425,000 standard ft3 per minute (scfm)” with “sufficient 
airflow” after providing in third sentence of first paragraph. 

Deleted “260,000 scfm” before underground in fourth sentence of first paragraph. 

Deleted “, and each can provide 60,000 scfm of air flow” after fans in fifth sentence of 
first paragraph. 

Deleted “, each of which can provide approximately 23,000 scfm of air flow” after 
assemblies in seventh sentence of first paragraph. 

Deleted “all” before areas and added “requiring ventilation” after repository in first 
sentence of second paragraph. 

Replaced “approximately 140,000 actual ft3 (3962 m3) per min” with “sufficient 
ventilation airflow” after operations), and added “from the underground ventilation 
system” after area in second sentence of second paragraph. 

Replaced “This quantity” with “Ventilation airflow” in last sentence of second paragraph. 

After “ventilation rate of 35,000” added “standard ft3 per minute” before “scfm  

Added new subsection “Underground Ventilation Filtration System Description with 
Building 416” 

Added the following text to the new subsection. 
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Affected Permit 
Section 

Explanation of Change 

“The UVFS fans which are part of the New Filter Building (NFB) (Building 416) provide 
enhanced ventilation in the underground, sufficient to allow concurrent mining and 
waste emplacement while in filtration mode. The UVFS will provide filtered airflow 
through a surface mounted ventilation and filtration system. The intake duct to the 
surface ventilation and filtration facility is connected to the Exhaust Shaft. The exhaust 
from the underground will normally be directed to the salt reduction system located in 
Building 417. The salt reduction system consists of multiple parallel de-dusting units. 
The exhaust from the de-dusting units is directed to the filter supply manifold and then 
to the filtration units. Multiple filtration units will be provided with a combination of mod 
pre–filters and HEPA filter stages. Differential pressure instrumentation will be provided 
with a high differential pressure alarm, which is monitored in the CMR. The exhaust 
from each of the filter banks is directed to a plenum. The facility will have exhaust fans 
connected to the plenum which has a single duct that discharges to the environment 
through a stack.” 

”   

Added new subsection “Underground Ventilation Filtration System Modes of Operation 
with Building 416” in the Underground Ventilation Modes of Operation subsection. 

Added the following text to the new subsection. 

“The new underground ventilation filtration system (UVFS), which includes the NFB, is 
designed to perform under two types of operation: filtered (the exhaust is filtered 
through the HEPA filtration system), and bypassed (the HEPA exhaust filtration system 
is bypassed). 

For UVFS Filtration Mode 

 1 exhaust fan 
 2 exhaust fans 
 3 exhaust fans 
 4 exhaust fans 

For UVFS Bypass Mode 

 1 to 4 exhaust fans” 

Made the following changes to subsection Underground Ventilation Modes of Operation. 

Replaced “such as” with “e.g., before power and deleted “, etc.” before parenthesis and 
replaced “all mine ventilation” with “exhaust fan operation” in first paragraph after new 
subsection. 

Revised first and second paragraph after bullets 

Replaced “goes into the fail-safe position, and the system high-efficiency particulate-air 
filter dampers are placed into filtration position. When power is restored by the diesel 
generators, a decision is made whether to remain in filtration mode and energize a 
filtration fan or to realign the dampers into the minimum exhaust mode. Without any 
indication of a radiological release, the decision is usually the latter.” with “is powered by 
backup diesel generators. Normal” in third paragraph after bullets. 

Deleted subsection “Underground Ventilation Normal Mode Redundancy” 

Made the following changes to subsection Electrical System. 

Deleted “two 1,100-kilowatt” and “480-volt power with” in second paragraph. Replaced 
“CMR” with “CMR” in last sentence of second paragraph. 

Attachment A2, Figure 
A2-9a-NFB 

Added new Figure A2-9a-NFB “Underground Ventilation System Airflow with Building 
416” after Figure A2-9a. 

Attachment A4, List of 
Figures 

Added “Figure A4-2-NFB WIPP Traffic Flow Diagram with Building 416” to the List of 
Figures. 

Attachment A4, Figure 
A4-2-NFB 

Added new Figure A4-2-NFB “WIPP Traffic Flow Diagram with Building 416” after 
Figure A4-2. 

Attachment B, Appendix Editorial change to remove open parenthesis in heading. 
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Affected Permit 
Section 

Explanation of Change 

B2, Maps  

Attachment B, Figure 
B2-2 

Replaced figure to a more legible figure and extended the Property Protection Area 

Attachment B, Figure 
B2-2a 

Replaced figure to a more legible figure  

Replaced “35” with “40” in Note 1 

Removed Note 2 and changed Note 3 to Note 2. 

Attachment D, List of 
Figures 

Added the following figures to the List of Figures. 

“Figure D-1-NFB WIPP Surface Structures with Building 416” 

“Figure D-1a-NFB Legend to Figure D-1-NFB (Building 416)” 

“Figure D-5-NFB Fire-Water Distribution System with Building 416” 

“Figure D-6-NFB WIPP On-Site Assembly Areas and Off-Site Staging Areas with 
Building 416” 

Attachment D, Table D-
2, Emergency Equipment 
Maintained at the Waste 
Isolation Pilot Plant 

Added “NFB (Building 416), SRB (Building 417)” in column 3 of line item Building Fire 
Alarms. 

Added “NFB (Building 416), SRB (Building 417),” in column 3 of line item Sprinkler 
Systems. 

Added “NFB (Building 416), and SRB (Building 417),” and “deleted “and” in column 3 of 
line item Emergency Lighting. 

Replaced “Generators are east of Safety and Emergency Services Facility Building 
452);” with “Generators are located on the surface” in column 3 of line item Backup 
Power Sources. 

Added “NFB (Building 416), SRB (Building 417),” in column 3 of line item Emergency 
Eyewash Equipment. 

Attachment D, Figure D-
1-NFB 

Added new Figure D-1-NFB “WIPP Surface Structures with Building 416” after Figure D-
1. 

Attachment D, Figure D-
1a-NFB 

Added new Figure D-1a-NFB “Legend to Figure D-1-NFB (Building 416)” after Figure D-
1a. 

Attachment D, Figure D-
5-NFB 

Added new Figure D-5-NFB “Fire-Water Distribution System with Building 416” after 
Figure D-5. 

Attachment D, Figure D-
6-NFB 

Added new Figure D-6-NFB “WIPP On-Site Assembly Areas and Off-Site Staging Areas 
with Building 416” after Figure D-6. 

Attachment E, Table E-1, 
Inspection 
Schedule/Procedures 

Remove line item “Ventilation Exhaust” 

Attachment G, 
Introduction 

Replaced “and” with “,” after unit. 

Added “, or Permit-related surface equipment, structures and contaminated soils” after 
(PAU). 

Attachment G, Section 
G-1, Closure Plan 

Replaced “and” with “,” after WHB. 

 Added “, or Permit-related surface equipment, structures and contaminated soils” after 
HWMUs. 
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Affected Permit 
Section 

Explanation of Change 

Attachment G, Section 
G-1e(2)(c), Dismantling 

Added new heading “G-1e(2)(c)(1) Dismantling During Final Closure” after Heading G-
1e(2)(c) Dismantling. 

Added new section “G-1e(2)(c)(2) Dismantling of Permit-Related Surface Equipment, 
Structures, and Contaminated Soils During Partial Closure” 

Added the following text to new section. 

“Partial closure includes dismantling of Permit-related structures and/or equipment and 
removal of contaminated soils on the surface prior to final closure. During dismantling, 
priority will be given to structures and equipment contaminated with hazardous waste or 
hazardous waste constituents that cannot be decontaminated due to the presence of 
radioactivity to ensure these are properly disposed of at the WIPP facility or at another 
designated disposal facility in a timely manner. It should be noted that the placement of 
D&D waste into a WIPP HWDU may, by necessity, involve the placement of 
uncontainerized bulk materials such as concrete components, building framing, 
structural members, disassembled or partially disassembled equipment, or 
containerized materials in non-standard waste boxes. Such placement will only occur if 
it can be shown that it is protective of human health and the environment and items are 
described in the operating record. Identification of bulk items is not possible at this time 
since their size and quantity will depend on the extent of non-removable contamination.” 

Attachment G1, 
Appendix G, Technical 
Specifications, Division 1 
– General Requirements 

Added “either” and “or decontaminating and decommissioning of Permit-related surface 
equipment, structures and contaminated soils prior to final facility closure” to definition 
Partial closure. 

Attachment O, Table of 
Contents 

Deleted “O-3b Total Mine Airflow”, “O-3b(1) Monitoring Total Mine Airflow” and “O-3d 
Verification of Total Mine Airflow” 

Renumbered “O-3c” to “O-3b”  

Attachment O, List of 
Tables 

Deleted “O-1 Ventilation Operating Modes and Associated Flow Rates” in the List of 
Tables. 

Renumbered Table “O-2” to “O-1” in the List of Tables 

Attachment O, Section 
O-3, Design and 
Procedures 

Changed “O-3c(1)” to “O-3b(1)” 

Removed “Verification of the total mine airflow” 

Attachment O, Section 
O-3b, Total Mine Airflow 

Removed in its entirety. 

Attachment O, Section 
O-3c, Active Room 
Minimum Airflow 

Renumbered Section “O-3c” to “O-3b” 

Added “Central Monitoring Room Operator’s” to define “(CMRO)” 

Changed “O-3c(1)” to “O-3b(1)” 

Attachment O, Section 
O-3d, Verification of 
Total Mine Airflow 

Removed in its entirety. 

Attachment O, Section 
O-4, Equipment 
Calibration and 
Maintenance 

Deleted “flow verification checks” 

Deleted “Verification of Total Mine Airflow” and replaced “2” with “1” in second 
paragraph. 

Attachment O, Table O-
1, Ventilation Operating 
Modes and Associated 
Flow Rates 

Deleted Table O-1 in its entirety. 

Attachment O, Table O-
2, Mine Ventilation Rate 
Testing Equipment 

Renumbered table O-2 to O-1. 
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Appendix B 
Proposed Revised Permit Text 
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Proposed Revised Permit Text: 

PART 2 - GENERAL FACILITY CONDITIONS 

2.10. PREPAREDNESS AND PREVENTION 

2.10.1. Required Equipment 

2.10.1.5. Electrical Backup 

In case of loss of AC power input to the Uninterrupted Power Supply 
(UPS) units, the dedicated batteries were designed to supply power to 
a fully loaded UPS for 30 minutes. It is expected that the AC power 
input to the UPS will be restored within 30 minutes, either from the 
off-site electric utility or from the site back-up power generator 
system. 

The remote-handled(RH) Complex is included in the Waste Handling 
Building (WHB). The Central UPS supplies power to the WHB which 
includes the RH Complex. The RH Bay, Hot Cell and Transfer Cell 
equipment are serviced by dual 1,300 KW diesel powered generators 
located between the exhaust shaft and the WHB. The generators 
provide backup power to facility functions that include both contact-
handled(CH) and RH TRU mixed waste handling operations. The RH 
TRU mixed waste handling equipment is designed to stop as a result of 
loss of power in a fail-safe condition. Power from the back-up 
generators may be utilized to place RH TRU mixed waste containers 
in process into a safe configuration. During a total power outage 
condition selected RH TRU mixed waste loads can be powered by the 
Central UPS. Within a short time selected RH TRU mixed waste loads 
at 480 volts and below can be powered by the Backup Diesel 
Generators. The backup central UPS for the WHB would also supply 
backup power to the RH Complex. 

Human health and the environment are protected during a loss of off-
site power by a combination of factors: 

i.  The underground ventilation filtration system fails in the 
“filter” mode operates as designed so that no releases of 
contaminated particulates will occur 

ii.  The UPS maintains all monitoring systems and alarms in waste 
handling areas so that fires or pressure loss will be detected and 
an appropriate response initiated 
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iii.  Generators are brought on line within 30 minutes, at which 
time hoisting can be initiated so that personnel do not have to 
stay underground for extended lengths of time. 
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PART 6 – CLOSURE REQUIREMENTS 

6.4. NOTIFICATION OF CLOSURE 

The Permittees shall notify the Secretary in writing at least 60 calendar days prior to the date on 
which they expect to begin partial closure, i.e.e.g., closure of an Underground Hazardous Waste 
Disposal Unit (Underground HWDU), or final closure of the facility as required by 20.4.1.500 
NMAC (incorporating 40 CFR §§264.112(d) and 264.601). The Permittees shall post a link to 
the closure notice transmittal letter on the WIPP Home Page and inform those on the e-mail 
notification list as specified in Permit Section 1.11. 

6.5. TIME ALLOWED FOR CLOSURE 

6.5.1. Partial Closure 

Upon completion of disposal operations in an Underground HWDU or upon completion 
of decontamination and decommissioning of surface equipment, structures, and soils, the 
Permittees shall complete partial closure activities as specified in Permit Attachment G, 
as required by 20.4.1.500 NMAC (incorporating 40 CFR §264.113). 

6.6. DISPOSAL OR DECONTAMINATION OF EQUIPMENT, STRUCTURES, AND 
SOILS 

As part of either partial closure or final facility closure,The the Permittees shall decontaminate or 
dispose of all contaminated equipment, structures, and soils, as specified in Permit Attachment G 
and as required by 20.4.1.500 NMAC (incorporating 40 CFR§264.114). 
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ATTACHMENT A 

GENERAL FACILITY DESCRIPTION AND  
PROCESS INFORMATION 

A-3 Property Description 

The WIPP property has been divided into functional areas. The Property Protection Area (PPA), 
surrounded by a chain-link security fence, which encompasses 34.16 approximately 40 acres 
and provides security and protection for all major surface structures. The DOE Off Limits Area 
encloses the PPA, and is approximately 1,454 acres. These areas define the DOE exclusion 
zone within which certain items and material are prohibited. The final zone is marked by the 
WIPP Site Boundary (WIPP Land Withdrawal Area), a 16-section Federal land area under the 
jurisdiction of the DOE. 
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ATTACHMENT A2 

GEOLOGIC REPOSITORY 

LIST OF FIGURES 

Figure Title 

Figure A2-1  Repository Horizon 
Figure A2-2  Spatial View of the Miscellaneous Unit and Waste Handling Facility 
Figure A2-3  Facility Pallet for Seven-Pack of Drums 
Figure A2-5  Typical Backfill Sacks Emplaced on Drum Stacks 
Figure A2-5a  Potential MgO Emplacement Configurations 
Figure A2-6  Waste Transfer Cage to Transporter 
Figure A2-7  Push-Pull Attachment to Forklift to Allow Handling of Waste Containers 
Figure A2-8  Typical RH and CH Transuranic Mixed Waste Container Disposal 

Configuration 
Figure A2-9a  Underground Ventilation System Airflow 
Figure A2-9a-NFB Underground Ventilation System Airflow (with Building 416) 
Figure A2-9b Underground Ventilation System Airflow (with SVS) 
Figure A2-11  Typical Room Barricade 
Figure A2-11a  Typical Bulkhead 
Figure A2-12  WIPP Facility Surface and Underground CH Transuranic Mixed Waste 

Process Flow Diagram 
Figure A2-12  WIPP Facility Surface and Underground CH Transuranic Mixed Waste 

Process Flow Diagram (Continued) 
Figure A2-13  Layout and Instrumentation - As of 1/96 
Figure A2-14  Facility Cask Transfer Car (Side View) 
Figure A2-15  Typical Horizontal Emplacement Equipment 
Figure A2-15a  Typical Horizontal Emplacement Equipment 
Figure A2-16  RH TRU Waste Facility Cask Unloading from Waste Shaft Conveyance 
Figure A2-17  Facility Cask Installed on the Typical Emplacement Equipment 
Figure A2-18  Installing Shield Plug 
Figure A2-19  Shield Plug Supplemental Shielding Plate(s) 
Figure A2-20  Shielding Layers to Supplement RH Borehole Shield Plugs 
Figure A2-21  Shield Plug Configuration 
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A2-1 Description of the Geologic Repository 

Panels 1 through 8 will consist of seven rooms and two access drifts each. Panels 9 and 10 
have yet to be designed. Access drifts connect the rooms and have the same cross section (see 
Section A2-2a(3)). The closure system installed in each HWDU after it is filled will prevent 
anyone from entering the HWDU and will restrict ventilation airflow. The point of compliance for 
air emissions from the Underground is Sampling Station VOC-C, as defined in Permit 
Attachment N (Volatile Organic Compound Monitoring Plan). Sampling Station VOC-C The point 
of compliance is the location where the concentration of volatile organic compounds (VOCs) in 
the air emissions from the Underground HWDUs will be measured and then compared to the 
VOC action levels (10-5 for carcinogens and HI>1 for non-carcinogens) as required by Permit 
Part 4, Section 4.6.2.3. 

 

A2-2a(3) Subsurface Structures 

Underground Ventilation System Description 

The underground ventilation system consists of centrifugal exhaust fans, two identical HEPA-
filter assemblies arranged in parallel, isolation dampers, a filter bypass arrangement, two skid-
mounted HEPA-filter assemblies arranged in parallel, and associated ductwork. The fans, 
connected by the ductwork to the underground exhaust shaft so that they can independently 
draw air through the Exhaust Shaft, are divided into three groups. One group consists of three 
main exhaust fans, two of which are utilized to provide the nominal air flow of 425,000 standard 
ft3 per minute (scfm) sufficient airflow throughout the WIPP facility underground during normal 
(unfiltered) operation. One main fan may be operated in the alternate mode to provide 260,000 
scfm underground ventilation flow. These fans are located near the Exhaust Shaft. The second 
group consists of three filtration fans, and each can provide 60,000 scfm of air flow. These fans, 
located at the Exhaust Filter Building, can be operated in the filtration mode, where exhaust is 
diverted through HEPA filters, or in the reduced or minimum ventilation mode, where air is not 
drawn through the HEPA filters. The third group consists of two skid mounted filtration fans and 
HEPA-filter assemblies, each of which can provide approximately 23,000 scfm of air flow. The 
skid-mounted filtration fan and HEPA-filter assemblies, referred to as the Interim Ventilation 
System (IVS) located south of the Exhaust Filter Building, are only operated in filtration mode, 
where exhaust is diverted through HEPA filters. In addition to the surface fans, an underground 
fan has been installed to ventilate uncontaminated areas in the North and Construction Circuits. 
This system is referred to as Supplemental Ventilation System (SVS) and will be used in 
conjunction with IVS (as shown in Figure A2-9b). When this fan is operating, the Salt Shaft will 
serve as an unfiltered exhaust shaft for the North and Construction Circuits. A portion of the 
airflow provided by the SVS to the Construction Circuit can also be used to provide fresh air to 
the Disposal Circuit, if needed. In this case, the air from the Disposal Circuit will continue to be 
exhausted through the HEPA filtration system. 

The underground mine ventilation is designed to supply sufficient quantities of air to all areas of 
the repository requiring ventilation. During normal operating mode (simultaneous mining and 
waste emplacement operations), approximately 140,000 actual ft3 (3,962 m3) per min sufficient 
ventilation airflow can be supplied to the panel area from the underground ventilation system. 
This quantity Ventilation airflow is necessary in order to support the level of activity and the 
pieces of diesel equipment that are expected to be in operation. 
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At any given time during waste emplacement activities, there may be significant activities in 
multiple rooms in a panel. For example, one room may be receiving CH TRU mixed waste 
containers, another room may be receiving RH TRU mixed waste canisters, and the drilling of 
RH TRU mixed waste emplacement boreholes may be occurring in another room. The 
remaining rooms in a panel will either be completely filled with waste; be idle, awaiting waste 
handling operations; or being prepared for waste receipt. A minimum ventilation rate of 35,000 
standard ft3 (990 m3) per minute (scfm) will be maintained in each active room when waste 
disposal is taking place and workers are present in the room. This quantity of air is required to 
support the numbers and types of diesel equipment that are expected to be in operation in the 
area, and to support the underground personnel working in that area. The remainder of the air is 
needed in order to account for air leakage through inactive rooms. If an active room ventilation 
rate of 35,000 scfm cannot be met, actions as described in Permit Attachment O shall be taken 
during waste disposal operations when workers are present. 
 
Underground Ventilation Filtration System Description with Building 416 

The Underground Ventilation Filtration System (UVFS) fans which are part of the New Filter 
Building (NFB) (Building 416) provide enhanced ventilation in the underground, sufficient to 
allow concurrent mining and waste emplacement while in filtration mode. The UVFS will provide 
filtered airflow through a surface mounted ventilation and filtration system. The intake duct to the 
surface ventilation and filtration facility is connected to the Exhaust Shaft. The exhaust from the 
underground will be directed to the salt reduction system located in Building 417. The salt 
reduction system consists of multiple parallel de-dusting units. The exhaust from the de-dusting 
units is directed to the filter supply manifold and then to the filtration units. Multiple filtration units 
will be provided with a combination of pre–filter and HEPA filter stages. Differential pressure 
instrumentation will be provided with a high differential pressure alarm, which is monitored in the 
CMR. The exhaust from each of the filter banks is directed to a plenum which has a single duct 
that discharges  to the environment through a stack. 

Underground Ventilation Modes of Operation 

The underground ventilation system is designed to perform under three types of operation: 
normal (the HEPA exhaust filtration system is bypassed), and filtered (the exhaust is filtered 
through the HEPA filtration system), if radioactive contaminants are detected or suspected, or a 
combined mode in which the air in the Disposal Circuit is filtered and the air in the North and 
Construction Circuits is unfiltered. 

The possible modes of exhaust fan operation are as follows: 

 2 main fans in operation 
 1 main fan in operation 
 1 filtration fan in filtered operation 
 2 fans in filtered operation (one filtration fan and one IVS fan or two IVS fans) 
 3 fans in filtered operation (one filtration fan and two IVS fans) 
 1 filtration fan in unfiltered operation 
 2 filtration fans in unfiltered operation 
 1 main and 1 filtration fan in unfiltered operation 
 3 fans in filtered operation (one filtration fan and two IVS fans exhausting through the 

Exhaust Shaft) and an underground SVS fan in operation (boosting fresh air into the 
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mine causing the Salt Handling Shaft to serve as an unfiltered exhaust shaft for the 
North and Construction Circuits) 

Underground Ventilation Filtration System Modes of Operation with Building 416 

The UVFS, which includes the NFB, is designed to perform under two types of operation: 
filtered (the exhaust is filtered through the HEPA filtration system), and bypassed (the HEPA 
exhaust filtration system is bypassed). 

For UVFS Filtration Mode 

 1 exhaust fan 
 2 exhaust fans 
 3 exhaust fans 
 4 exhaust fans 

For UVFS Bypass Mode 

 1 to 4 exhaust fans 

Under some circumstances (such as e.g., power outages and maintenance activities, etc.), all 
mine ventilation exhaust fan operation may be discontinued for short periods of time. 

In the normal mode, two main surface exhaust fans, located near the Exhaust Shaft, will provide 
continuous ventilation of the underground areas. In this mode, underground flows join at the 
bottom of the Exhaust Shaft before discharge to the atmosphere. However, in some cases, the 
Salt Handling Shaft may be used as an unfiltered exhaust shaft to ventilate areas of the 
underground that do not need filtration. 

Typically, outside air will be supplied to the construction areas and the waste disposal areas 
through the Air Intake Shaft, the Salt Handling Shaft, and access entries. A small quantity of 
outside air will flow down the Waste Shaft to ventilate the Waste Shaft station. The ventilation 
system is designed to operate with the Air Intake Shaft as the primary source of fresh air. Under 
these circumstances, sufficient air will be available to simultaneously conduct all underground 
operations (e.g., waste handling, mining, experimentation, and support). Ventilation may be 
supplied by operating fans in the configurations listed in the above descriptions of the ventilation 
modes. 

An underground SVS fan, located in the S-90 drift, provides additional ventilation to the 
underground facility, as needed. The SVS ventilates the following: 

 The North and Construction Circuits, exhausting through the Salt Handling Shaft and 

 The disposal areas of the underground, exhausting through the Exhaust Shaft and 
through the filtration system 

If the nominal flow of 425,000 scfm (12,028 m3/min) is not available (e.g., only one of the main 
ventilation fans is available) underground operations may proceed, Depending on the amount of 
airflow available,but the number of activities that can be performed in parallel may be limited. 
depending on the quantity of air available. Ventilation may be supplied by operating one or more 
of the filtration exhaust fans. To accomplish this, the isolation dampers will be opened, which 
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will permit air to flow from the main exhaust duct to the filter outlet plenum or to the IVS. The 
filtration fans may also be operated to bypass the HEPA plenum. The isolation dampers of the 
filtration exhaust fan(s) to be employed will be opened, and the selected fan(s) will be switched 
on. In this mode, underground operations will be limited, because filtration exhaust fans cannot 
provide sufficient airflow to support the use of diesel equipment. 

If the UVS is the nominal flow of 425,000 scfm (12,028 m3/min) is not available because the 
facility is operating in filtration mode, the exhaust air will pass through HEPA-filter assemblies, 
with filtration fans operating (i.e., all other fans are stopped). This system provides a means for 
removing the airborne particulates that may contain radioactive and hazardous waste 
particulates before they are discharged through the exhaust stack to the atmosphere. The 
filtration mode is activated manually or automatically if the radiation monitoring system detects 
abnormally high concentrations of airborne radioactive particulates (an alarm is received from 
the continuous air monitor in the exhaust drift of the active waste panel) or a waste handling 
incident with the potential for a waste container breach is observed. The filtration mode is not 
initiated by the release of gases such as VOCs. 

If utility power fails, the exhaust filter system goes into the fail-safe position, and the system 
high-efficiency particulate-air filter dampers are placed into filtration position. When power is 
restored by the diesel generators, a decision is made whether to remain in filtration mode and 
energize a filtration fan or to realign the dampers into the minimum exhaust mode. Without any 
indication of a radiological release, the decision is usually the latter. is powered by backup 
diesel generators. Normal TRU mixed waste handling and related operations cease upon loss of 
utility power and are not resumed until normal utility power is returned. As specified in Part 2, all 
waste handling equipment will "fail safe," meaning that it will retain its load during a power 
outage. 

 
 
Underground Ventilation Normal Mode Redundancy 
 
The underground ventilation system has been provided redundancy in normal ventilation mode 

by the addition of a third main fan. Ductwork leading to that new fan ties into the existing main 

exhaust duct. 
 
Electrical System 

The WIPP facility uses electrical power (utility power) supplied by the regional electric utility 
company. If there is a loss of utility power, TRU mixed waste handling and related operations 
will cease. 

Backup, alternating current power will be provided on site by two 1,100-kilowatt diesel 
generators. These units provide 480-volt power with a high degree of reliability. Each of the 
diesel generators can carry predetermined equipment loads while maintaining additional power 
reserves. Predetermined loads include lighting and ventilation for underground facilities, lighting 
and ventilation for the TRU mixed waste handling areas, and the Air Intake Shaft hoist. The 
diesel generators can be brought on line within 30 minutes either manually or from the control 
panel in the Central Monitoring Room (CMRCMR). 

Uninterruptible power supply (UPS) units are also on line providing power to predetermined 
monitoring systems. These systems ensure that the power to the radiation detection system for 
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airborne contamination, the local processing units, the computer room, and the CMR will always 
be available, even during the interval between the loss of off-site power and initiation of backup 
diesel generator power. 
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Figure A2-9a-NFB 

Underground Ventilation System Airflow (with Building 416) 
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ATTACHMENT A4 

TRAFFIC PATTERNS 

LIST OF FIGURES 

Figure Title 

Figure A4-1 General Location of the WIPP Facility 
Figure A4-2 WIPP Traffic Flow Diagram 
Figure A4-2-NFB WIPP Traffic Flow Diagram with Building 416 
Figure A4-3 Waste Transport Routes in Waste Handling Building - Container Storage Unit 
Figure A4-3a Typical Transport Route for TRUPACT-II and Standard Large Box 2 
Figure A4-3b Typical Transport Route for TRUPACT-II and Standard Large Box 2 in Room 

108 
Figure A4-4 Typical Underground Transport Route Using E-140 
Figure A4-4a Typical Underground Transport Route Using W-30 
Figure A4-5 RH Bay Waste Transport Routes 
Figure A4-6 RH Bay Cask Loading Room Waste Transport Route 
Figure A4-7 RH Bay Canister Transfer Cell Waste Transport Route 
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Figure A4-2-NFB 

WIPP Traffic Flow Diagram with Building 416 
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ATTACHMENT B 

HAZARDOUS WASTE PERMIT APPLICATION PART A 

(APPENDIX B2 
MAPS 
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Figure B2-2 

Planimetric Map-WIPP Facility Boundaries 
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Figure B2-2a 

Legend to Figure B2-2 
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ATTACHMENT D 

RCRA CONTINGENCY PLAN 

LIST OF FIGURES 

Figure Title 

Figure D-1  WIPP Surface Structures 
Figure D-1-NFB WIPP Surface Structures with Building 416 
Figure D-1a  Legend to Figure D-1 
Figure D-1a-NFB Legend to Figure D-1-NFB (Building 416) 
Figure D-2  Spatial View of the WIPP Facility 
Figure D-3  WIPP Underground Facilities 
Figure D-4 Underground Escapeways/Evacuation Routes 
Figure D-5  Fire-Water Distribution System 
Figure D-5-NFB Fire-Water Distribution System with Building 416 
Figure D-6  WIPP On-Site Assembly Areas and Off-Site Staging Areas 
Figure D-6-NFB WIPP On-Site Assembly Areas and Off-Site Staging Areas with Building 

416 
Figure D-6a  RH Bay Evacuation Routes 
Figure D-6b  RH Bay Hot Cell Evacuation Route 
Figure D-6c  Evacuation Routes in the Waste Handling Building 
Figure D-7  Designated Underground Assembly Areas 
Figure D-8 WIPP Site Evacuation Routes 
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Table D-2 

Emergency Equipment Maintained at the Waste Isolation Pilot Plant 

Equipment Description and Capabilities Location 

Communications 

Building Fire Alarms Fire alarm panels, fire alarm transmitter, audible alarm 
devices (e.g., horns, bells, tones) that provide notification of 
fires; transmitted to the CMR 

Guard and Security Building 
(Building 458), Water 
Pumphouse (Building 456), 
Warehouse/Shops 
Building(Building 453), 
Exhaust Shaft Filter Building 
(Building 413), New Filter 
Building (NFB) (Building 
416), Salt Reduction Building 
(SRB) (Building 417), 
Support Building (Building 
451), CMR/Computer Room, 
Waste Handling Building 
(Building 411), TRUPACT 
Maintenance Building 
(Building 412), Salt Handling 
(SH) Shaft Hoisthouse 
(Building 384), Auxiliary 
Warehouse Building (Building 
455), Engineering Building 
(Building 486), Training 
Building (Building 489), 
Safety and Emergency 
Services Facility (Building 
452), and surface Hazardous 
Waste Staging Areas 
(Buildings 474A and 474B) 

Underground Fire 
Alarms 

Fire alarm panels, fire alarm transmitter, and audible/visual 
alarm devices (e.g., horns, bells, strobes) that provide 
notification of fires; transmitted to the CMR 

Fire detection and control 
panel locations: Waste Shaft 
Underground Station, SH 
Shaft Underground Station, 
Between E-140 and E-300 in 
S-2180 Drift, Fuel Station 
(N150/W170) 

   

Sprinkler Systems NFPA water-based fire suppression systems Water Pumphouse (Building 
456), Guard and Security 
Building (Building 458), 
Waste Handling Building 
(Building 411, CH Bay, RH 
Bay, and Overpack Repair 
Areas only),TRUPACT 
Maintenance Building 
(Building 412), Exhaust Shaft 
Filter Building (Building 413), 
NFB (Building 416), SRB 
(Building 417), and surface 
Hazardous Waste Staging 
Areas (Buildings 474A and 
474B) 
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Equipment Description and Capabilities Location 

Emergency Lighting For employee evacuation, and fire/spill containment; linked 
to main power supply, and selectively linked to back up 
diesel power supply and/or battery-backed power supply 

Waste Handling Building 
(Building 411); TRUPACT 
Maintenance Building 
(Building 412), and Exhaust 
Shaft Filter Building (Building 
413) NFB (Building 416), and 
SRB (Building 417) 

Backup Power 
Sources 

A minimum of two diesel generators, and battery-powered 
uninterruptible power supply (UPS) 

Generators are east of Safety 
and Emergency Services 
Facility (Building 452);  
Generators are located on 
the surface. UPS is located at 
the essential loads 

   

Emergency 
Eyewash 
Equipment 

For emergency flushing of affected eyes Waste Handling Building 
(Building 411, RH Bay, Site 
Derived Waste Area, Waste 
Shaft Collar, and Room 108 
TRUPACT III only), 
TRUPACT Maintenance 
Building (Building 412), 
Exhaust Shaft Filter Building 
(Building 413), NFB (Building 
416), SRB (Building 417), 
surface, Hazardous Waste 
Staging Areas (Building 474A 
, Waste Oil Retainer Area), 
and the underground 
Hazardous Waste Staging 
Area (S550/E140) 
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Figure D-1-NFB 

WIPP Surface Structures with Building 416 
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Figure D-1a-NFB 

Legend to Figure D-1-NFB (Building 416) 
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Figure D-5-NFB 

Fire-Water Distribution System with Building 416 
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Figure D-6-NFB 

WIPP On-Site Assembly Areas and Off-Site Staging Areas with Building 416 
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ATTACHMENT E 

INSPECTION SCHEDULE, PROCESS AND FORMS 

Table E-1 

Inspection Schedule/Procedures 

 

System/Equipment 

Name 

Responsible 

Organization 

Inspectiona

Frequency and Job Title 
of Personnel Normally 

Making Inspection 
Procedure Number and  

Inspection Criteriah 

Ventilation Exhaust  Maintenance 
Operations 

Quarterly 

See List 10 

 

Quarterly 

See List 10 

 

 

Semi-annually 

See List 10 

IC413000 (700, 860, and 960 Fans) 
Flow Verification of total mine 
airflow for fans in service 

IC041098 (700 Fans)Check for 
Deteriorationb and Calibration of 
Mine Ventilation Rate Monitoring 
Equipment and flow verification of 
individual fans 

IC413005 (860 Fans) 
IC041087 (960 Fans) 
Check for Deteriorationb, and 
Calibration of Mine Ventilation 
Rate Monitoring Equipment and 
flow verification of individual fans 

Waste Handling Cranes Waste Handling Preoperational c 

See List 8 

WP 05-WH1407 

Inspecting for Mechanical 
Operabilitym, Deteriorationb, and 
Leaks/Spills  
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ATTACHMENT G 

CLOSURE PLAN 

Introduction 

This Permit Attachment contains the Closure Plan that describes the activities necessary to 
close the Waste Isolation Pilot Plant (WIPP) individual units and facility. Since the current plans 
for operations extend over several decades, the Permittees will periodically reapply for an 
operating permit in accordance with 20.4.1.900 NMAC (incorporating 40 CFR §270.10(h)). 
Consequently, this Closure Plan describes several types of closures. The first type is panel 
closure, which involves constructing closures in each of the underground hazardous waste 
disposal units (HWDUs) after they are filled. The second type is partial closure, which can be 
less than the entire facility and therefore less than an entire unit as described herein for the 
Waste Handling Building (WHB) Unit, and the Parking Area Unit (PAU), or Permit-related 
surface equipment, structures and contaminated soils. The third type of closure is final facility 
closure at the end of the Disposal Phase, which will entail “clean” closure of all remaining 
surface storage units and construction of the four shaft seal systems. Finally, in the event a new 
permit is not issued prior to expiration of an existing permit, a modification to this Closure Plan 
will be sought to perform contingency closure. Contingency closure defers the final closure of 
waste management facilities such as the Waste Handling Building Container Storage Unit 
(WHB Unit), the conveyances, the shafts, and the haulage ways because these will be needed 
to continue operations with non-mixed Transuranic (TRU) waste. 

G-1 Closure Plan 

This Closure Plan is prepared in accordance with the requirements of 20.4.1.500 NMAC 
(incorporating 40 CFR §264 Subparts G, I, and X), Closure and Post-Closure, Use and 
Management of Containers, and Miscellaneous Units. The WIPP underground HWDUs, 
including Panels 1 through 8 on Figure G-1, will be closed under this permit to meet the 
performance standards in 20.4.1.500 NMAC (incorporating 40 CFR §264.601). The WIPP 
surface facilities, including Waste Handling Building Container Storage Unit and the Parking 
Area Container Storage Unit, will be closed in accordance with 20.4.1.500 NMAC (incorporating 
40 CFR §264.178). The Permittees may perform partial closure of the WHB, and PAU HWMUs, 
or Permit-related surface equipment, structures and contaminated soils prior to final facility 
closure and certification. For final facility closure, this plan also includes closure of future waste 
disposal areas including Panels 9 and 10 and closure and sealing of the facility shafts in 
accordance with 20.4.1.500 NMAC (incorporating 40 CFR §264.601). 

 

G-1e(2)(c) Dismantling 

G-1e(2)(c)(1) Dismantling During Final Closure 

Final facility closure will include dismantling of structures on the surface and in the underground. 
These are items 6 and 7 above and are represented as Activity G in the final facility closure 
schedule in Figure G-4. During dismantling, priority will be given to contaminated structures and 
equipment that cannot be decontaminated to assure these are properly disposed of in the 
remaining open underground HWDU in a timely manner. All such facilities and equipment are 
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expected to be removed and disposed of 16 months after the initiation of closure. Dismantling of 
the balance of the facility, including those structures and equipment that are not included in the 
application and are not used for TRU mixed waste management, is anticipated to take an 
additional 66 months. It should be noted that the placement of D&D waste into the final 
underground HWDU may, by necessity, involve the placement of uncontainerized bulk materials 
such as concrete components, building framing, structural members, disassembled or partially 
disassembled equipment, or containerized materials in non-standard waste boxes. Such 
placement will only occur if it can be shown that it is protective of human health and the 
environment and all items are described in an amendment to the Closure Plan. Identification of 
bulk items is not possible at this time since their size and quantity will depend on the extent of 
non-removable contamination. 

G-1e(2)(c)(2) Dismantling of Permit-Related Surface Equipment, Structures, and 
Contaminated Soils During Partial Closure 

Partial closure includes dismantling of Permit-related structures and/or equipment and removal 
of contaminated soils on the surface prior to final closure. During dismantling, priority will be 
given to structures and equipment contaminated with hazardous waste or hazardous waste 
constituents that cannot be decontaminated due to the presence of radioactivity to ensure these 
are properly disposed of at the WIPP facility or at another designated disposal facility in a timely 
manner. It should be noted that the placement of D&D waste into a WIPP HWDU may, by 
necessity, involve the placement of uncontainerized bulk materials such as concrete 
components, building framing, structural members, disassembled or partially disassembled 
equipment, or containerized materials in non-standard waste boxes. Such placement will only 
occur if it can be shown that it is protective of human health and the environment and items are 
described in the operating record. Identification of bulk items is not possible at this time since 
their size and quantity will depend on the extent of non-removable contamination. 
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ATTACHMENT G1 
APPENDIX G 

TECHNICAL SPECIFICATIONS 

DIVISION 1 - GENERAL REQUIREMENTS 

Section 01010 - Summary of Work 

Part 1 – General 

 

1.3 Definitions and Abbreviations 

Definitions 

Partial closure—The process of either rendering a part of the underground repository inactive 
and closed according to approved facility closure plans or decontaminating and 
decommissioning of Permit-related surface equipment, structures, and contaminated soils prior 
to final facility closure. The partial-closure process is considered complete after partial-closure 
activities are performed in accordance with approved Resource Conservation and Recovery Act 
(RCRA) partial closure plans. 
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ATTACHMENT O 

WIPP MINE VENTILATION RATE MONITORING PLAN 

O-3 Design and Procedures 

This section describes the four basic processes that make up the mine ventilation rate 
monitoring plan: 

 Test and Balance, a periodic re-verification of the satisfactory performance of the entire 
underground ventilation system and associated components 

 Monitoring of active room(s) to ensure a minimum flow of 35,000 scfm whenever waste 
disposal is taking place and workers are present in the room 

 If an active room ventilation rate of 35,000 scfm cannot be met, actions as described in 
Section O-3bc(1) shall be taken during waste disposal operations when workers are 
present. 

 Verification of the total mine airflow 

 

 

O-3b Total Mine Airflow 

O-3b(1) Monitoring Total Mine Airflow 

The Permittees shall use the Central Monitoring Room Operator’s (CMRO) Log to monitor total 
mine airflow. Run-times for the various modes of operation shall be entered into the CMRO Log. 
For example, if the CMRO Log indicates that the ventilation system was configured for Alternate 
Mode (one main fan) at 8:00 am, and that this configuration was maintained until 11:30 am, a 
total of 3.5 hours of run-time in Alternate Mode would be recorded. Run times are recorded to 
the nearest quarter hour. The CMRO shall record each time when the ventilation system 
configuration is changed, including periods when there is no ventilation. 

O-3bc Active Room Minimum Airflow 

O-3bc(1) Verification of Active Room Minimum Airflow  

Whenever workers are present, the Permittees shall verify the minimum airflow through active 
room(s) when waste disposal is taking place of 35,000 scfm at the start of each shift, any time 
there is an operational mode change, or if there is a change in the ventilation system 
configuration. If an active room ventilation rate of 35,000 scfm cannot be met, measures such 
as those described below shall be taken during waste disposal operations when workers are 
present. 

Measures to allow waste emplacement in an active room when, under abnormal conditions, 
35,000 scfm cannot be achieved will be prescribed in standard operating procedure(s) 
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described in Section 0-5c. These measures may include, but are not limited to, the following: the 
adjustment of the volatile organic compound (VOC) immediately dangerous to life or health 
(IDLH)-based action levels in the Permit, Section 4.6.3.2 (these adjustments are directly 
proportional to the actual flow rate that is less than 35,000 scfm); or the use of personal 
protective equipment (PPE) as described in Occupational Safety and Health Administration 
(OSHA) Standard 29 CFR 1910.134.   

Implementing measures taken at the WIPP facility regarding the 35,000 scfm ventilation rate 
and associated details (i.e., date, start time, end time, and reason) will be recorded in the 
Central Monitoring Room Operator’s (CMRO) Log and reported to the New Mexico Environment 
Department (NMED) as required by Section O-5a. 

O-3bc(2) Measurement and Calculation of the Active Room Airflow 

The Permittees shall measure the airflow rate and use the room cross-sectional area to 
calculate the volume of air flowing through a disposal room. The measurement of airflow shall 
use a calibrated anemometer and a moving traverse (McPherson, 1993). Airflow measurements 
shall be collected at an appropriate location, chosen by the operator to minimize airflow 
disturbances, near the entrance of each active room. The excavation dimensions at the 
measurement location are taken and the cross-sectional area is calculated. The flow rate is the 
product of the air velocity and the cross-section area. The value shall be entered on a log sheet 
and compared to the required minimum. The format and content of the log sheet may vary, but 
will always contain the following data and information as applicable:  

 Date  

 Time 

 Ventilation flow rate reading 

 If the required minimum ventilation rate was achieved 

 If the room was restricted 

 If Section O-3bc(1) measures will be implemented (implementing procedure and revision 
number, if applicable)  

 The reason for waste emplacement under 35,000 scfm ventilation rate, if applicable 

 Signature 

Working values are in acfm and the conversion to scfm is described in section O-1 above. 
Measurements shall be collected, recorded, and verified by qualified operators. 

The operator shall compare the recorded acfm value with the minimum acfm value provided at 
the top of the log sheet. The airflow shall be re-checked and recorded whenever there is an 
operational mode change or a change in ventilation system configuration. Once the ventilation 
rate has been recorded and verified to be at least the required minimum, personnel access to 
the room is unrestricted in accordance with normal underground operating procedures. If the 
required ventilation rate cannot be achieved, or cannot be supported due to operational needs, 
access to the room shall be restricted. Those periods when active disposal room access is 
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restricted shall be documented on the log sheet for that active disposal room. Entry to restricted 
access active rooms for the purpose of establishing normal ventilation or for emplacing waste 
under the conditions identified in Section O-3bc(1) is allowed. Such entry shall be documented 
on the log sheet including a reference to the SOP used. 

O-3d  Verification of Total Mine Airflow 

The Permittees shall perform a verification of the total mine airflow to ensure that rates 
established by the Test and Balance for various operational modes are reasonably maintained. 
These checks are identified in Permit Attachment E, Table E-1, and are performed as indicated 
in Table E-1. 

 

O-4 Equipment Calibration and Maintenance 

Equipment used for the periodic Test and Balance, flow verification checks, and daily 
verification of active disposal room flow rate shall be calibrated in accordance with appropriate 
WIPP calibration and data collection procedures. Work performed by subcontractors shall also 
be calibrated to an equivalent standard. Equipment shall be inspected before each use to 
ensure that it is functioning properly and that the equipment calibration is current. Maintenance 
of equipment shall be completed by qualified individuals or by qualified off-site service vendors.  

Equipment used to conduct the Test and Balance, Verification of Total Mine Airflow, and to 
determine the airflow through the active disposal room(s) are provided in Table O-21. 
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TABLE O-1 

Ventilation Operating Modes and Associated Flow Rates 

Mode of Operation Flow Rate (scfm) 

Nominal Design Values 

Normal (two main fans) 425,000 

Alternate (one main fan) 260,000 

Maintenance Bypass (parallel operation of main fan(s) 
and filtration Fan(s) 

260,000 to 425,000 

Reduced (two filtration fans) 120,000 

Minimum (one filtration fan) 60,000 

Filtration (one filtration fan or one IVS fan) 60,000 or 23,000 

Filtration (one filtration fan and one IVS fan or two IVS 
fans) 

83,000 or 43,000 

Filtration (one filtration fan and two IVS fans) 106,000 

 

TABLE O-21 

Mine Ventilation Rate Testing Equipment 

Equipment Used to Conduct 
Test 

Ventilation Test Performed 

 Test and Balance Active Disposal 
Room(s) 

 Flow Verification Check 

Calibrated Anemometer X X  

Calibrated Differential Pressure 
Sensor 

X   

Pitot Tubes X  X 

Tubing X  X 

Temperature Sensing Device  X  X 

Relative Humidity Sensor X  X 

Calibrated Barometers X  X  

Electronic Manometer X  X 
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1. SUMMARY

In accordance with the Clean Air Act, Section 123, Good Engineering Practice (GEP) is “the 
height necessary to insure that emissions from the stack do not result in excessive 
concentrations of any air pollutant in the immediate vicinity of the source as a result of 
atmospheric downwash, eddies and wakes which may be created by the source itself, nearby 
structures or nearby terrain obstacles.”  The Environmental Protection Agency (EPA) has 
provided criteria for GEP determinations in 40 CFR 51.100(v) which defines GEP as the 
greater of: 

1. 65 meters, measured from the ground-level elevation at the base of the stack,
2. Hg = 2.5H, if the stack was in existence on January 12, 1979,
3. Hg = H +1.5L, all other stacks,
4. Any stack built prior to December 30, 1970 is grandfathered and is exempt from the

GEP stack height requirements.

Where: 
• Hg = good engineering practice stack height, measured from the ground-level

elevation at the base of the stack,
• H = height of nearby structure(s) measured from the ground-level elevation at the

base of the stack,
• L = lessor dimension, height or projected building width, of nearby structure(s).

This estimated stack height can be increased or decreased based on other factors such as plume 
rise, downwash, and building wake effects.  The American Meteorological Society/U.S. 
Environmental Protection Agency (USEPA) Regulatory (AERMOD) model is an acceptable 
method to evaluate plume rise, downwash and building wake effects.  AERMOD is used in the 
following evaluation to establish the stack height for the New Filter Building (NFB).  A stack 
height of 100 feet above grade has been selected as the best height for the NFB stack for normal 
operatons. 

2. ANALYSIS

Wind passing over and around buildings creates a complicated dispersion pattern (see Figure 
1).  A recirculation cavity and zones of high turbulence are created on the building roof with a 
roof cavity region produced downwind of the structure.  These regions may trap effluent 
material and produce high ground- or roof-level concentrations.  Models that neglect 
turbulence effects near structures will usually underestimate pollutant concentrations on 
building roofs or near buildings.  Air-intake vents may be located downwind on building roofs 
or near the ground; therefore, an estimation of pollutant concentrations on or near a structure 
is important in determining expected pollutant levels.   
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The goal of this determination is to establish a stack height that will not impact any structures 
at the Waste Isolation Pilot Plant (WIPP). This goal would include existing structures, as well 
as those associated with the NFB.  

Figure 1. Building wake effects (EPA 1985) 

2.1. Meteorological Data 

To support the review of the Nuclear Waste Partnership LLC (NWP) above-ground VOC 
monitoring plan, URS conducted air dispersion modeling of emissions from the repository vent 
stack at the WIPP in 2014 using the AERMOD model (URS 2014). Five years (2009 – 2013) 
of meteorological data were processed using on-site data provided by NWP.  Because this 
meteorological data is mainly composed of site-specific data collected at the facility, it best 
represents the conditions at the WIPP above-ground facility. To allow for a comparison by 
WIPP personnel of the results of modeling the NFB stack to that of Station B, the same five-
year meteorological file has been used for this evaluation.  

Figure 2 shows the wind rose for WIPP based on this five-year meteorological data file.  The 
percentages show the fraction of the time the wind blows from a specified direction.   
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Figure 2. Wind rose for WIPP (2009 - 2013) 

2.2. General 2 ½ Times Rule Application  

To minimize the adverse impact of nearby buildings, EPA developed the following formulation 
for GEP stack height (EPA 1981), often referred to as the “2 ½ times rule,”: 

𝐻" = 𝐻 + 1.5𝐿 

Where:  
Hg = good engineering practice stack height, measured from the ground-level 

elevation at the base of the stack, 
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H = height of nearby structure(s) measured from the ground-level elevation at the 
base of the stack,  

L = lessor dimension, height or projected building width (PBW), of nearby 
structure(s). 

The PBW is the maximum length of a building that could affect air flow around and over the 
structure.  

When a stack is within a buildings Structure Influence Zone (SIZ), building downwash needs 
to be considered.  A building is considered sufficiently close to a stack to cause wake effects 
when the distance between the stack and the nearest part of the building is less than or equal 
to five (5) times the lesser of the building height or the projected width of the building. A 
generalize depiction of the SIZ is presented below as Figure 3. 

Figure 3. Building downwash structure influence zone 
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The SIZ for the buildings near the NFB stack are depicted in Figure 4, which is a screenshot 
from the AERMOD software. The only structure with a SIZ effecting the NFB stack is the 
NFB itself.  In this case both the main building and the penthouse will affect the plume from 
the NFB stack. 

Figure 4. Structure influence zones for the NFB stack 
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The EPA developed the Building Profile Information Program (BPIP) with Plume Rise Model 
Enhancement (PRIME) as a preprocessor tool for AERMOD. The use of BPIP-PRIME 
provides a consistent method for determining building wake effects on a source. The output 
from BPIP-PRIME run as an AERMOD preprocessor for indicates that the NFB penthouse is 
the primary building influencing the NBF stack. The Penthouse building height (BH) is 53 feet 
and the projected building width (PBW) is 94.1 feet when the wind is blowing from 110 
degrees. Substituting into the Good Engineering Practice stack height equation, where L is the 
less of the BH or PBW, in this case L = 53 feet: 

𝐻" = 𝐻 + 1.5𝐿 

𝐻" = 53	𝑓𝑒𝑒𝑡 + 1.5 53	𝑓𝑒𝑒𝑡

𝐻" = 132.5	𝑓𝑒𝑒𝑡 

2.3. Stack Height based on Plume Contours 

It is important to note that GEP does not limit the physical height of the stack, but limits the 
credit that can be given for that portion of the stack that exceeds GEP when establishing 
emission limits. This also means that a shorter stack is allowed. Therefore, further 
consideration of plume rise, building wake effects, and plume pathway using the EPA 
AERMOD software will be used to determine if a stack height less than 132.5 feet is justifiable. 

Version 15181 of the US EPA AERMOD software was used to model plume pathways and 
the location of the highest annual average concentration from the NFB. A five-year 
meteorological file (years 2009-2013) was used in the modeling. The model was run with stack 
heights of 75, 100, and 125 feet and at flowrates of 125,000 cfm, 250,000 cfm and 560,000 
cfm. An arbitrary release rate of 1 pound per hour was used to generate plume isopleths which 
are presented below in Figure 5 through Figure 13. 

At a flowrate of 560,000 cfm the maximum ambient air concentration due to the NFB stack 
emissions is outside the site boundary for all three stack heights.  

At a flowrate of 250,000 cfm the stack height needs to be 100-foot or more for the maximum 
ambient concentration to occur at a location outside the site boundary and to not impact site 
buildings. For the 75-foot stack at the 250,000-cfm flowrate the maximum ambient 
concentration occurs in the switchyard area and then the plume path continues across the corner 
of the WIPP site, impacting the Training building. Such a plume path would indicate that at 
some flowrate between 250,000 and 560,000 cfm that the maximum ambient concentration 
would impact the Training building.  

At a flowrate of 125,000 cfm the stack height needs to be 125-foot or more for the maximum 
ambient concentration to occur at a location outside the site boundary and to not impact site 
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buildings. For the 100-foot stack at the 125,000-cfm flowrate the maximum ambient 
concentration occurs in the switchyard area and then the plume path continues across the corner 
of the WIPP site, impacting the training building. 75-foot stack at the 125,000-cfm flowrate 
the maximum ambient concentration occurs next to the Deduster building and then the plume 
path continues across the corner of the WIPP site, impacting the training building. In this case 
both the Deduster building and the Training building are impacted at the maximum ambient 
concentration, at some flowrate between 125,000 and 560,000 cfm.  

To further refine the impacts of a 100-foot stack height, an additional run with AERMOD was 
produced for a flowrate of 220,000 cfm. The isopleth for this condition is presented as Figure 
14. At the 220,000-cfm flowrate, the plume just clears the WIPP site boundary. With a 100-
foot tall stack, any flowrate less than 220,000 cfm will have some impact on the on-site 
facilities. 

If is anticipated that the NFB will have limited operations with flowrates less than 220,000 
cfm. That being the case, a stack height of 100 feet will be acceptable. Should operations of 
the NFB at the lower flowrates be anticipated to occur frequently, then a 125-foot stack height 
would be indicated based on plume path and ambient air isopleths. 

Figure 5. Plume Contours: 75-foot high stack at 560,000 cfm flowrate 
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Figure 6. Plume Contours: 100-foot high stack at 560,000 cfm flowrate 

Figure 7. Plume Contours: 125-foot high stack at 560,000 cfm flowrate 
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Figure 8. Plume Contours: 75-foot high stack at 250,000 cfm flowrate 

Figure 9. Plume Contours: 100-foot high stack at 250,000 cfm flowrate 
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Figure 10. Plume Contours: 125-foot high stack at 250,000 cfm flowrate 

Figure 11. Plume Contours: 75-foot high stack at 125,000 cfm flowrate 
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Figure 12. Plume Contours: 100-foot high stack at 125,000 cfm flowrate 

Figure 13. Plume Contours: 125-foot high stack at 125,000 cfm flowrate 

DRAFT



NFB Stack Height Determination 

C-15 

Figure 14. Plume Contours: 100-foot high stack at 200,000 cfm flowrate 

3. CONCLUSIONS

Using the EPA criteria for GEP stack height determinations in 40 CFR 51.100(v), an initial 
stack height for a stack built after January 12, 1979 would be 65 meters or 213 feet. However, 
that is a maximum height, which can be refined with the “2 ½ times rule” and even further 
refined with air dispersion modeling. 

Based on the “2 ½ times rule” a stack height of 132.5 feet would be required for the NFB stack.  
However, with consideration of plume rise, building wake effects and typical meteorological 
conditions at the WIPP using the EPA AERMOD software, a height of 100 feet is justified for 
typical operations with a stack flowrate greater than 250,000 cfm. Should the facility be 
operated for extended periods with a lower flowrate, near 125,000 cfm, then a stack height of 
125 feet might be appropriate.  

Air dispersion modeling can be used to show that the plume is not adversely impacted by 
building wake effects and that excessive concentrations of any air pollutant in the immediate 
vicinity of the source as a result of atmospheric downwash, eddies and wakes artificially high 
air concentrations are not produced. The plume isopleths presented in this document show that 
at a height of 100 feet that these effects are mitigated for normal operations. Therefore, a 
proposed stack height of 100 feet would qualify as a Good Engineering Practice stack height. 
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1.0 INTRODUCTION

A new exhaust filter building is being designed as part of the WIPP Permanent Ventilation System (PVS).
Construction of this building will change the current exhaust point location, stack height and maximum
flow rate from the WIPP underground. The WIPP Repository VOC monitoring program is established
based on the location of the maximally exposed non-waste on site surface worker.

AECOM updated previous atmospheric dispersion modeling (AECOM, September 2014) to determine
the impacts of the new exhaust point location, stack height, and flow rate on the location of the maximally
exposed on-site surface worker.  This modeling has potential implications for the appropriate location for
above-ground VOC monitoring. In addition, the modeling addressed potential off-site impacts related to
the release and dispersion of VOCs. This report summarizes the methodology used to perform the air
dispersion modeling and documents the modeling results.

2.0 MODELING METHODOLOGY

To support the review of the NWP above-ground VOC monitoring plan, AECOM conducted air
dispersion modeling of emissions from the proposed repository vent stack at the Waste Isolation Pilot
Plant (WIPP) facility.  The analysis used the American Meteorological Society/ U.S. Environmental
Protection Agency Regulatory (AERMOD) model (Version 16216r).

Three scenarios were examined in the modeling exercise to identify the location and relative magnitude of
maximum onsite and offsite impacts under alternate conditions involving various flow rates. Table 2-1
lists the source release parameters used in this modeling exercise for all scenarios.

Table 2-1.  Source Input Parameters

Source
ID

Source
Description

Easting
(X)

Northing
(Y)

Emission
Rate

(lb/hr)
Temperature

(F)

Stack
Diameter

(ft)

Stack
Height

(ft)

Flow
Rate

(scfm)

Exit
Velocity

(m/s) Scenario

V1 Repository
Vent Stack 613887 3582209 1.0 ambient 14 125

125,000 4.13 1
280,000 9.24 2
560,000 18.48 3

Five years of meteorological data were processed using on-site data provided by NWP.  Because these are
site-specific data collected at the facility, they best represent the conditions at the WIPP above-ground
facility.  USEPA’s preference for site-specific meteorological data is documented in USEPA’s Guideline
on Air Quality Models 40 CFR Part 51 (https://www3.epa.gov/ttn/scram/models/aermod/
aermod_userguide.pdf) (EPA, 2016).  Section 8.3.1.2 (b) states:

The use of 5 years of NWS [National Weather Service] meteorological data or at least l
year of site specific data is required. If one year or more (including partial years), up to
five years, of site specific data is available, these data are preferred for use in air quality
analyses.

These data were supplemented with surface data from the National Weather Service (NWS) station in
Carlsbad, NM (Station 93033).  Upper air data were collected from the NWS station located in El Paso,
TX (Station 3020). Please note that there is an upper-air meteorological data station in Midland, Texas
that is closer to the WIPP facility than El Paso.  However, the data capture from the Midland monitor is
less complete than the data from El Paso.  Filling in upper air data can be difficult and inaccurate;
therefore, the El Paso station was selected for this evaluation. All data were processed using AERMET
(Version 16216r).
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The analysis processed meteorological data using the default ADJ_U* option to adjust u* (surface friction
velocity) for low wind/stable conditions. This previously had been a BETA option for processing
National Weather Service (NWS) surface meteorology. But, beginning with version 16216r, the ADJ_U*
option is no longer a BETA option and is now the default approach.

The modeling analysis included consideration of building downwash effects, wherein the potential for
emission discharges to become caught in the turbulent wakes of structures was evaluated.  The analysis
used Building Profile Input Program (BPIP-Prime) (Version 04274) to generate wind direction-specific
downwash dimensions from downwash structures.  AERMOD considers direction-specific downwash
using the PRIME algorithm as evaluated in the BPIP-Prime program. Although downwash was ran for
the modeling scenarios, the stack is located away from any potential structure that could influence the
dispersion.  Therefore, downwash did not have any effect on the results.

Terrain data (elevations and hill heights) were collected using AERMOD’s terrain preprocessor,
AERMAP (Version 11103).  National Elevation Data (NED) files are uploaded to the processor, which
then produces elevations and hill heights for all sources, buildings, and receptors.

A receptor grid was placed across the entire property with receptor spacing (density) dependent on
distance from the source.  Two additional discrete receptors were added to calculate impacts at the
locations of the two closest residences, Smith Ranch and Mills Ranch (see Figure 2-1).

Figure 2-1.  Locations of Nearest Sensitive Receptors (Residences)
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3.0 MODELING RESULTS AND CONCLUSIONS

Modeling was performed using a generic unit emission rate approach. Impacts are in units of micrograms
per meter cubed (µg/m3) of ambient concentration per lb/hour of emissions (which will differ for each
VOC). The modeling results identify the location of maximum onsite and offsite impact and provide the
relative magnitude of impact at receptor locations. However, the modeled impacts (in units of µg/m3 per
lb/hr) are not directly comparable to surface air monitoring results.  To be comparable, the results need to
be multiplied by the average emission rate for each VOC in lb/hour from the vent stack.

Table 3-1 lists modeled onsite maximum impacts for each modeling scenario (varying flow rates).
Figures 3-1 through 3-3 contain impact contours and the location of maximum on-site impact for each
scenario. Key findings are that:

· In general, as the flow rate is increased, the predicted annual concentrations decrease;

· The locations of the highest impacted receptors move slightly further to the north (away from the
vent) when the flow rate increases; and

· The 2017 modeling shows maximum impacts have moved somewhat compared with the 2014
modeling for similar exhaust flows.  This is to be expected, given the change in location of the
stack.

Table 3-2 lists modeled maximum impact concentrations at the property boundary. Figure 3-4 is a visual
representation of the location of these impacts. The magnitudes of the concentrations at residences are as
much as 50X smaller than the concentrations at the maximum affected onsite receptor.  These
concentrations are also similarly affected by changes in flow rate.

Table 3-1.  Maximum Onsite Annual Generic Unit Impacts

Scenario
Flow Rate

(scfm)

Stack
Height

(ft)
Easting

(m)
Northing

(m)

Max Onsite
Modeled Impact
(µg/m3 per lb/hr)

1 125,00 125 613887 3582209 0.170
2 280,000 125 613887 3582209 0.098
3 560,000 125 613887 3582209 0.076
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Figure 3-1. Annual Unit Impact Concentrations with 125,000 scfm Flow Rate (µg/m3 per lb/hr)
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Figure 3-2.  Annual Unit Impact Concentrations with 280,000 scfm Flow Rate (µg/m3 per lb/hr)
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Figure 3-3.  Annual Unit Impact Concentrations with 560,000 scfm Flow Rate
(µg/m3 per lb/hr)
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Table 3-2.  Maximum Annual Unit Impacts at Property Boundary and Residences

Scenario

Flow
Rate

(scfm)

Stack
Height

(ft)

Property Boundary
Impact

(µg/m3 per lb/hr)

Smith Ranch
Impact

(µg/m3 per lb/hr)

Mills Ranch
Impact

(µg/m3 per lb/hr)
1 125,000 125 0.0209 0.0028 0.0022
2 280,000 125 0.0175 0.0026 0.0019
3 560,000 125 0.0172 0.0026 0.0019

Figure 3-4. Location of Maximum Property Boundary Impacts for All Scenarios
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An additional analysis was performed to determine the relationship between 24-hour average impact
concentrations and individual 1-hour average concentrations over the course of a 24-hour period at the
point of maximum annual onsite impact.  Using this information, an employee’s exposure during the
period of a typical work shift may be compared to the average 24-hour exposure. Figures 3-5 through
3-10 graph this relationship by two different methods:

1. Averages Approach:  Over the five-year period evaluated, all model predicted 24-hour average
concentrations were averaged together to produce a single value (the straight red line). Model
predicted 1-hour average concentrations for the five-year period were averaged together by hour
of day, i.e., all 2:00 hours were averaged, all 3:00 hours were averaged, etc.

2. Maximums Approach:  The same methodology as mentioned above was used, except the
maximum (rather than the average) 24-hour average concentration and the respective maximum
1-hour average concentrations were plotted.
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Figure 3-5.  1-HR Average Modeled Impacts by Hour of Day vs. 24-HR Average Modeled Impacts –
125,000 scfm Flow

Figure 3-6.  1-HR Max Modeled Impact by Hour of Day vs. 24-HR Max Modeled Impact –
125,000 scfm Flow
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Figure 3-7. 1-HR Average Modeled Impacts by Hour of Day vs. 24-HR Average Modeled Impacts –
280,000 scfm Flow

Figure 3-8. 1-HR Max Modeled Impacts by Hour of Day vs. 24-HR Max Modeled Impacts –
280,000 scfm Flow
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Figure 3-9. 1-HR Average Modeled Impacts by Hour of Day vs. 24-HR Average Modeled Impacts –
560,000 scfm Flow

Figure 3-10. 1-HR Max Modeled Impacts by Hour of Day vs. 24-HR Max Modeled Impacts –
560,000 scfm Flow
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PROVIDE DRAIN POT AT LOW
POINT IN HEADER. REF DETAIL 3,
SHEET 416-B-005-W1. (TYP OF 3)
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Carlsbad, New MexicoWaste Isolation Pilot Plant
An AECOM-led Partnership with BWXT and AREVA

PROFESSIONAL SEAL

CB&I FEDERAL SERVICES, LLC
2410 CHERAHALA BLVD
KNOXVILLE, TN 37932
(865) 560-7800

Nuclear Waste Partnership LLC

CARLSBAD FIELD OFFICE
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GENERAL NOTES:

1. REFER TO SHEET 416-A-003-W2 FOR LOCATIONS OF
INJECTION PORTS, SAMPLE PORTS, LEAK TEST PORTS, AND
VENTS. PROVIDE SEPARATION BETWEEN COMPONENTS AS
REQUIRED BY INSTRUMENT MANUFACTURER.
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